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NGUYEN THI NGOC DINH, NGUYEN TRONG TUYNH, NGUYEN
HONG HANH, LY VAN DUONG. Xay dung mé hinh san xuét rau
hitu co tréi vu theo chudi gia tri cho ndng dan thich tng véi bién ddi
khi hau

HOANG THI NGA, NGUYEN THI HOA, DUONG THI HANH, LE
THI THU HIEN, VO XUAN TRUONG, VU LINH CHI, HOANG THI
LAN HUONG, NGUYEN NGOC QUAT. Két qua diéu tra kién
thire ban dia va thu thap ngudn gen cay trong tai tinh Dak Lak
nam 2024

TONG VAN GIANG, HOANG THI LAN THUONG. Anh hudng
clia mat do va lugng lan bon dén sinh trudng va nang suat cla
giong lac L29 trong vu xuan tai tinh Thanh Hoa

TRINH THI XUAN, LE QUOC TRUC, NGUYEN VAN NHAT
NAM, PHAM VAN HIEP, LAM THI XUAN MAI, PHAM KIM SON.
Nghién ctu danh gia hiéu qué clia cac mau nam ky sinh con
trang d6i v6i rdy phan trang Bemisia tabaci (Hemiptera:
Aleyrodidae) gay hai rau mau trong diéu kién phong thi nghiém
va nha luéi

TRAN VIET QUYEN, PHU THI THANH KHIET, NGUYEN THI
NHU Y. Khéo sat khd nang déi khang clia dich trich 1a bang
(Terminalia catappa L.) d6i v6i ndm Colletotrichum spp. gay
bénh than thu trén qua xoai (Mangifera indica L.)

NGUYEN VAN LOI, NGUYEN THI LAM DOAN, NGUYEN DUC
TIEN, BUI PHUONG THAO, D& THI HANH. Nghién ctu xay
dung quy trinh khai thac va thu héi tinh dau téi bang dung moi
CO, siéu tdi han

NGUYEN THI NGOC DE, LE HOANG THANH, HO MY HANH,
LAM TAN PHAT, NGUYEN BAO LOC. Nghién clru anh hudng
clia thai gian bao quan nguyén liéu puree thanh tra va loai bot
dén tinh chat hoa Iy cla banh trang thanh tra (Bouea
macrophylla Griffith)

VO THI YEN, HUYNH KIM YEN, NGUYEN TH| THU HAU, LE BICH
TUYEN, PHAM TRONG NGHIA. Nghién citu kha nang x{r Iy nuéc
thai sinh hoat bang cac chét trg keo tir mot s6 loai thuc vat

NGUYEN THI LY, DOAN THI LIEN. Nghién c(tu thyc trang va dé
xuat giai phap chon loai thyc vat phu hgp nham phong, chéng
sat 16 bd song, kénh, rach tinh An Giang

TRAN XUAN BIEN, NGUYEN VAN HUONG, LUU THUY
DUONG, TRAN XUAN MIEN. Nghién citu tng dung hé théng
thong tin dia ly (GIS) dé xac dinh mdc do x6i mon do mua tai tinh
Son La
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KHOA HOC & CONG NGHE

XAY DUNG MO HINH SAN XUAT RAU HUU CO
TRAI VU THEO CHUOI GIA TRI CHO NONG DAN
THICH UNG VO1 BIEN BO1 KHi HAU

Nguyén Thi Ngoc Dinh"?, Nguyén Trong Tuynh® ", Nguyén Hong Hanh"2, Ly Vin Dwong*

! Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

“Trung tam Nong nghiép hitu co, Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

’Khoa K€ todn va Quan tri kinh doanh, Hoc vién Nong nghiép Viét Nam

Sinh vién Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

"Email: nttuynh@vnua.edu.vn

TOM TAT

San xuat rau 6n doi hitu co trai vu 1a trong cac loai rau 6n doi nhu: Ca chua, cai ci vao cac thang
muia hé & mién Béc, Viet Nam, vi thé, nghién cttu nham xay dung duoc mo hinh san xuat rau hitu
co trai vu theo chudi gia tri cho nong dan dé tan dung duoc loi thé khi hau vung cao, thich tng
voi bién ddi khi hau va thi treong. San xuat nong nghiép hiru co duoc coi nhur 1a phuong thic san
xuat thich tmg véi bién d6i khi hau va nhu cau cuta thi truong gop phan tang thu nhap cho nong
dan. Nghién ctru da xay dung duoc mo hinh san xudt ca chua, cai ct hitu co trai vu c6 ching nhan
dat tiéu chuan hitu co Viet Nam (TCVN 11041-2:2017) tai xa vung cao Van Son, huyén Tan Lac,
tinh Hoa Binh (nay la xa Van Son, tinh Phu Tho), ning suat ca chua, cai ca trai vu dat 34,6
tan/ha/vu va 36,42 tdn/ha/vu tuong tmg. Hiéu qua kinh t€ cia mé6 hinh ca chua hitu co trai vu
dat 890,92 trieu dong/ha/vu va cai ca hitu co trai vu dat 438,97 triéu dong/ha/vu. Nghién ctu
ciing xay dung duoc mo hinh quan ly, tiéu thu san phdm rau hitu co theo chudi gia tri cho nong
dan xa Van Son dé dinh huong nhan rong mo hinh trong thoi gian toi.

Tiekhéa: Chuoi gid tri, rau hitu co, trdi vu, tiéu chuan hiru co Viét Nam.

Viet Nam vao My va chau Au 1a 14.408 triéu tin
[1]. Vi thé, c6 thé thdy rang, cac co sé san xuit

1. DAT VAN BE
Tai Viét Nam, xu huéng san xuat nong nghiép

httu co dang duoc doanh nghiép, nguoi san xuat va
nguoi tiéu dung quan tam trong béi canh yéu cau
vé an toan thuc phdm va bao vé moi truong ngay
cang tiang. Pac biét, san phdm hitu co nhu rau,
qua... co thi truong rong lon, gia tri cao, dang tao
dong luc manh mé cho nhiéu doanh nghiép va
nguoi san xuat. Tuy nhién, dién tich dat san xuat
nong nghiép hitu co & Viet Nam chi dat 174.580
ha, chiém 1,4% tong dién tich dat canh tac nim
2023, toc do tang trudng dién tich dat 143.338 ha
so voi nam 2022, toc do tang dién tich dat san xuat
noéng nghiép trong vong 10 nam cua Viét Nam la
131.573 ha [1]. Nam 2023, s6 co s& san xuat hitu
co tai Viet Nam 1a 62.436 va 187 co s& ché bién
hitu co, san luong san pham hiru co xuat khau cta

nong nghiép rat quan tam dén viéc phat trién nong
nghiép hitu co khong chi phuc vu nhu cau trong
nudc ma con xuat khau dac biét vao céac thi truong
16n nhu My va chau Au.

Canh tac hitu co mang lai nhiéu loi ich trong
viéc cai thién sinh ké, thich tng voi bién ddi khi
hau va giam thiéu tac dong trai nguoc, khién no
tré thanh mot phuong phap thuc hanh nong
nghiép thong minh thich tng véi khi hau (CSA)
duwoc cong nhan. Canh tic hitu co giap ting
cuong do phi nhiéu va sttc khoe ctia dat, dan dén
tdng nang suat va cai thién kha nang phuc hoi
tredc han han va cac hién tuong thoi tiét khac
nghiét [2], dong thoi canh tac hitu co gitp tang
kha nang gitt nuwoc va chat dinh duong tu nhién
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ctia dat nén bd sung nuoc va gitup cho cay trong
phat trién tot trong diéu kién thoi tiét khac nghiét
nhu: La lut, han han [3]. Hon ntta, canh tac hiu
co giup tang cuong an ninh lwong thuc va bién
dong gia dau vao bang cach da dang hoa heé
thong cay trong va giam su phu thuoc vao dau
vao bén ngoai [4].

Trong rau vu dong trai vu nghia 1a céc loai rau
vu dong nhu cai cu, ca chua, bap cai... duoc trong
cac thang mua he [5], day 1a thoi diém nén nhiét
cao, luong mua 16n, do 4m cao kém phu hop voi
cac loai rau 6n doi. Do vay, san xuat duoc rau trai
vu, nhat 1a rau httu co trai vu khong chi mang lai
viéc lam cho nong dan ma con tang thu nhép [5]
va can lua chon dia phuong c6 diéu kién thoi tiét
mat mé thich hop véi cac loai rau 6n déi vao vu he
dé tréng rau trai vu. Xa Van Son 1a 1 trong 3 xa
vung cao huyén Tan Lac, tinh Hoa Binh (nay la
tinh Phu Tho) do cao 600 - 800 m so v6i muc nudc
bién v6i nhiét do trung binh thang trong nam tir 18
-19°C [6], phu hop cho trong rau 6n déi trai vu va
duoc Iya chon dé xay dung mo hinh san xuat rau
hitu co trai vu theo chubi gia tri thich tmg voi bién
doi khi hau va thi truong. Muc dich ctia nghién
ctru 1a x4y dung duoc mo hinh san xuat rau hitu co
trai vu cho ca chua va cai cu tai xa Van Son, huyén
Tan Lac, tinh Hoa Binh (nay la xa Van Son, tinh
Pht Tho) nhdm nang cao hiéu qua kinh té cho
nguoi dan thich tng véi bién déi khi hau va thi
truong.

2. CO SO LY THUYET VA PHUONG PHAP NGHIEN CUU

2.1. Co s ly thuyét

2.1.1. Rau hitu co

La rau duoc san xuit theo tiéu chudn san xuat
nong nghiép hitu co do san xuat trén viing ma yéu
cau vé dat trong trot, nudc tuoi phai dat yéu cau;
khong stt dung phan hoa hoc, thudc trir sau, thudc
trir co va khong dung giong bién doi gen; chi ding
phan hitu co, phan httu co sinh hoc... Pay la
phuong thitc san xuat than thién véi moi truong,
do vay dam béo tao ra san phdm rau c6 chat luong
cao, dam bao theo quy dinh déi voi sttc khoé cho
nguoi tieu dung. Rau hitu co phai dam bao cac chi
tiéu vé an toan thuc phdm theo quy dinh nhu: Cac
yéu cau vé ham lwong kim loai nang, ham luong

nitrat va du lugng hoa chét bao vé thuc vat theo
quy dinh ctia Bo Y t€ va Bo Nong nghiép va Moi
treong. Rau hitu co phai duoc t6 chic ching nhan
tiéu chudn hitu co thuc hién thanh tra, kiém tra,
giam sat va ching nhan méi duoc dan tem nhan
hitu co va ban ra thi truong 1a san phadm httu co.

Hién nay, rau hitu co cé thé duoc chirng nhan
theo mot s6 tieu chuidn nhu: TCVN 11041-1:2017
[7]; TCVN 11041-122017 [8]; tiéu chudn hiu co
Nhat Ban (JAS organic) [9]; tiéu chudn httu co My
(USDA) [10]; tieu chudn hitu co ctia chau Au (EU)
[11]...

2.1.2. Rau trdi vu

Rau trai vu 1a loai rau duoc san xuat trai voi
thoi diém thich hop dé cay sinh truéong va phat
trién binh thuong (rau chinh vu), 1a cac loai rau
duoc trong vao thoi diém khi hau, thoi tiét it thuan
loi, it phu hop voi yéu cau dic tinh sinh hoc caa
chung (nhiét do, anh sang, do 4m...). O mién Bic
nuoc ta, rau trai vu thuong tap trung tir thang 4
dén thang 9 duong lich. Pay 1a thoi diém mua he
va mua thu nén nhiét cao, anh sang nhiéu, luong
mua lon it pht hop v6i cac loai rau phé bién mang
tinh 6n d6i. Viéc gieo trong rau trai vu yéu cau vé
phuong phap, ky thuat gieo tréng, cham soc dic
biet hon chinh vu. Chon vung c6 diéu kién sinh
thai thich hop nhu: Do cao gan 1.000 m so véi muc
nuoc bién, vung cao c6 khi hau mat mé dé san
xuat rau trai vu 1a mot trong nhitng diéu kién can
thiét dé phat trién cac ving san xuat rau trai vu tai
Viet Nam. Viéc san xuat rau trai vu can cé su tac
dong cta con nguoi nham han ché cac tac dong
tiéu cuc cua thoi tiét, khi hau.

2.1.3. Chudi gid tri

“Chuoi gia tri” nghia 1a: Mot chudi cac qua
trinh san xuat (cac chic nang) tir cung cap cac
dich vu dau vao cho mot san pham cu thé cho dén
san xuat, thu hai, ché bién, marketing va thi
truong tieu thu cudi cing dén nguoi tieu dung. La
mot phic hop chudi nhitng hoat dong do nhiéu
khau, nhiéu nguoi tham gia khac nhau thuc hién
(nguoi san xuat so cap, nguodi ché bién, thuong
nhan, nguoi cung cap dich vu..) dé bién mot
nguyeén liéu tho thanh thanh phdm duoc cung cip
dén nguoi tieu dung. Chudi gia tri rong bat dau ti
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hé thong san xuit nguyén liéu tho dau vao va
chuyén dich theo cac mai lién két voi cac doanh
nghiép khac trong kinh doanh, ché bién...

Chudi gia tri trong san xuat la mot chudi cac
hoat dong do nhiéu nguoi tham gia khac nhau thuc
hién (nguoi cung cap dau vao cho san xuat rau,
nguoi san xuat (nong dan, hop tac xa), nguoi so
ché, bao quan, ché bién, nguoi tiéu thu san phdm
rau (ban 1, ban si, ban cho cac cong ty) nham nang
cao duoc gia tri ctia san pham rau.

Cac xa vung cao huyén Tan Lac, tinh Hoa
Binh (nay la tinh Phu Tho) véi d6 cao 600 - 800 m
so vOi muc nudc bién co nhiét do trung binh thang
trong nam tir 18 - 19°C phu hop cho trong rau 6n
doi trai vu [6]. Chién luoc phat trién cta tinh Phu
Tho trong thoi gian téi 1a mé rong dién tich trong
cac loai rau 6n ddi trai vu nham cho hiéu qua kinh
té cao, co chimg nhan rau hitu co dé phat huy cac
loi thé vé sinh thai ctia ving.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap xay dung mo hinh

M6 hinh ca chua, cai c1 hitu co trai vu dugce san
xuat tir thang 3 nam 2024 dén thang 8 nam 2024 tai
khu san xuat ctia T6 hop tac san xuat rau an toan,
rau hitu co Van Son, xém Chiéng, xa Van Son,
huyéen Tan Lac, tinh Hoa Binh (nay 1a xom Chiéng,
xa Van Son, tinh Pha Tho) duoc chimg nhan dat
tiéu chudn httu co Viét Nam (TCVN 11041-1:2017)
[7] (20°33’54.6'"B, 105°10°26.0"D).

Giong ca chua duoc stt dung trong mo hinh 1a
Savior (Cong ty TNHH Syngenta); giong cai ct
duoc str dung trong mo hinh 1a Song Jeong (xuat xtt
Han Quoc, JingHung seed Company). Ca chua va
cai cu hitu co trai vu duoc cham soc theo quy trinh
san xuat rau hitu co trai vu (ca chua, cai ct) phu
hop v6i xa viing cao huyén Tan Lac, tinh Hoa Binh
duoc S Nong nghiép va Phat trién nong thon tinh
Hoa Binh cong nhan ngay 27/12/2023 [12].

Chi tiéu va phuong phap theo doi trong mo hinh:

Chi tiéu vé dat: Trudc khi xay dung mo hinh,
lay mot mau dat chung cho ca mo hinh va sau khi
canh tac 1dy mot mau. M6i mo hinh 1ay 3 diém &
tang canh tac 0 - 30 cm va tron lai voi nhau thanh
mot mau hon hop. Mau dat duoc 1ay theo TCVN
5738-2:2005 [13] (lay tang canh tac 30 cm, sau do6

phoi trong bong t6i cho kho) va phan tich cac chi
titu vé dat trong goém: Dung trong (TCVN
6860:2001) [14], pHyxc (TCVN 5979:2007) [15],
CEC (dung luong cation trao déi) (TCVN
8568:2010) [16], chat hitu co téng s6 (TCVN
9294:2012) [17], N téng s6 (N,) (TCVN 6498:1999)
[18], P,0, téng s6 (P) (TCVN 8940:2011) [19],
K,O téng s6 (K. (TCVN 8660:2011) [20], dung
luong cation trao d6i (CEC) (TCVN 8568:2010)
[17], Cd (TCVN 6496:2009) [21], Pb (TCVN
6496:2009) [21].

Theo doi so liéu nhiet do, do 4m tai khu thi
nghiém bing mdy do nhiét 4m ké tu ghi
ElitechLog V6.4.3.

Céc chi tiéu theo doi cho cdi cu bao gom:

+ Céac chi tiéu sinh trudéng, sinh ly duoc do cho
10 cay/mo hinh bao gom: Thoi gian sinh truéng
(TGST); s6 la/cay; chi s6 SPAD (do bang may
SPAD-502 (Konica-Minolta 502, Nhat Ban).

+ Chi tiéu cac yéu t6 cau thanh ning suit va
nang suat, chat luong: Cac chi tieu do 10 ci/mo
hinh bao gom: Khéi luong trung binh ct (KLTB)
(g/ct); duong kinh ct (cm); chiéu dai ct (cm),
ning suat ca thé (g/ct); nang suat ly thuyét
(tain/ha); nang suat thuc thu (tdn/ha); do cing
(kgf); do Brix (do bang Milwaukee 882); khoi
luong chat kho (g/cay); ham luong chat kho
(TCVN 5366:1991) [22]; cac chi tiéu trong san
phidm ct (méi lan nhéc lai phan tich 3 ca) bao
gom: Ham luwong NO, (10 TCN 457:2001) [23],
ham luong vitamin C (TCVN 6427-2:1998) [24],
chat xo (TCVN 5714:2007) [25], duong téng so
(TCVN 4594:1988) [26], kim loai ning Pb (TCVN
7766:2007) [27], Cd (TCVN 7768-1:2007) [28].

Céc chi tieu theo doi cho ca chua bao gom:
Chi tiéu sinh trudong (thoi gian tir trong dén ra hoa
(ngay), thoi gian tir trong dén dau qua (ngay), thoi
gian tir trong dén bat dau qua chin, téng thoi gian
sinh truéng, chiéu cao cay (cm), chiéu cao tir goc
dén chum hoa thtt nhat (cm), s6 dot tir goc dén
chum hoa th nhat (do6t); cac yéu to cau thanh
nang suit va nang suat (s6 chum qua/cay, so
qua/cay, khoi luong trung binh qua (g), nang suat
ca thé (g), nang suat thuc thu (tdn/ha); chi tiéu
chat luwong (@6 ctimg (kgf); do Brix (%), ham luong
chat kho (%), ham luong chat xo (%), ham luong
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vitamin C (mg/100 g mau tuoi), Pb (mg/kg), Cd
(mg/kg), vi khuan E. col).

Hiéu qua kinh té ctia mo hinh: Téng chi, téng
thu, 1ai thuan. Theo d¢: Lai thuan = Tdng thu -
Téng chi.

2.2.2. Phuong phdp xdy dung chudi gid tri san
pham mo hinh rau hiru co

St dung phuong phap danh gia nhanh nong
thon co6 su tham gia cta nguoi dan. Thu thap
thong tin thtr cap va so cap tir diéu tra phong van
can bo dia phuong, nong dan, cac doanh nghiép
trén dia ban 3 xa vung cao huyén Tan Lac, tinh
Hoa Binh cii: Van Son, Quyét Chién, Ngé Luong

(nay ca 3 sap nhap thanh xa Van Son, tinh Phu
Tho).

2.2.3. Phuong phap xit Iy so liéu

S6 lieu duoc xt ly thong ké bang phan mém
Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xay dung mé hinh san xudt ca
chua, céi ci1 hitu co trai vu tai xa Van Son, Huyén
Tan Lac, tinh Hoa Binh (nay la x4 Van Son, tinh
Phda Tho)

311 Diéu kién thoi tiét va dat trudc va sau
khi xay dung mo hinh sdn xudt ca chua, cai cu hitu
cotrdivu

Bang 1. Diéu kién nhiét d6, do 4m trong thoi gian thuc hién mé hinh tai xa Van Son, huyén Tan Lac,
tinh Hoa Binh nam 2024 (nay 1a xa Van Son, tinh Phu Tho)

Nhiéet do Nhiéet do Nhiét d@ Do 4m bo am D6 4m thing thip
Thang | trung binh | thangcao | thangthap | trung binh | thang cao i nhit (%)
thang (°C) nhat (°C) nhat (°C) thang (%) nhat (%) >
3 23,14 38,4 17,3 78,22 88,5 57,2
4 24,58 34,6 19,0 81,77 93,6 40,1
5 23,63 31,3 19,2 87,90 95,0 63,2
6 24,86 30,0 21,2 87,39 94,3 75,3
7 25,65 39,9 21,5 87,10 94,7 60,5

Nhiét @6 trung binh céc thang t 3, 4, 5, 6, 7
déu ¢ nguong mat, pht hop cho san xuat rau trai
vu. Nhiét do thang thap nhat dao dong tir 17,3 -
21,5°C va nhiét do thang cao nhat dao dong tu
30,0 - 39,9°C. Do 4m trung binh thang cao nhat la
tir thang 5, 6, 7 vi cac thang nay mua nhiéu nén

do 4m cao, day la diéu kién khong thuan loi cho
san xuat rau trai vu vi dat bi ung ngap, kho thoat
nuéc nén cay ca chua, cai cit dé mac cac bénh
nam ré, thoi nhiin & cai ct. D6 4m cao nhat &
thang 5 1én t6i 95% (Bang 1).

Béang 2. Két qua phan tich miu dat trueéc va sau khi xay dyng mé hinh
STT 1 2 3 4 5 6 7 8 9 10 11 12 13
Tén chi | Dung q CEC Chat lt\{ol to P}}llOt tIEah Cu tong tfb Cd tgn tés tfr
tieu | trong P hitu co or}g qu © . or}g sO or}g téng s orlg or}g orlg
s6 |tong s6| so SO sO sO sO
bonvi |g/cm? cmol/kg | % % % % | mg/kg |mg/kg| mg/kg |mg/kg mg/kg mg/kg
Truée | 1,09 | 54 19,8 2,32 |1 0,20 | 0,08 | 1,16 17,3 1,8 | 0,010 | 12,1 | 0,02 | 0,06
Sau MH
cachua| 1,07 | 6,0 19,1 2,34 |1 0,23 | 0,08 | 1,20 14,0 1,5 | 0,015 | 15,0 | 0,01 | 0,05
hitu co
Sau MH
caiicu | 1,06 | 6,1 18,2 2,40 | 0,25 | 0,08 | 1,25 15,6 1,8 | 0,018 | 14,6 | 0.01 | 0,08
hitu co
Phan cap danh gia/nguong

>20 [>20]>02] >01

Cao |>14 <45

[>20] <100 | <70 | <15 [ <200] <15 | <150
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Thap [<1,09|>6,0| <9,9 <09 |<0,1]|<0,06|<1,0
Trung | 1,1- | 4,6-| 10,0- 1,0- | 0,1- | 0,06- | 1,0-
binh 1,39 | 6,0 19,9 1,9 0,2 0,10 2,0

Ghi chu: MH: Mo hinh.

Dung trong cua dat trudc va sau thir nghiém
déu thuoc dat toi xop c6 dung trong thap. pH &
mtc trung binh. CEC cta dat & muc trung binh.
Chat hitu co trong dat sau thttr nghiém déu & muc 3.1.2. Cdc chi tiéu sinh truong, ndng suat cua
cao. Ham luong ni to tong s6 & muc cao ca trudc va  mo hinh ca chua va cdi cu hitu co trdi vu

Béng 3. Cac chi tiéu sinh trudng, cac yéu t6 cdu thanh ning sudt va chat luong
ctia ca chua hitu co trai vu theo TCVN 11041-2:2017 [8]

sau thtr nghiém san xuat hitu co. D4t san xuat hitu
co trudc va sau khi xay dung mo hinh déu & mic
trung binh (Bang 2).

Chi tiéu theo doi ‘ Két qua
Chi tiéu sinh truong
Thoi gian tir trong dén ra hoa (ngay) 32
Thoi gian tir trong dén dau qua (ngay) 39
Thoi gian tir trong dén bat dau qua chin (ngay) 70
Téng TGST (ngay) 112
Chiéu cao cay (cm) 128,2
Chiéu cao tir goc dén chum hoa thit nhat (cm) 42,84
So dot tir goc dén chum hoa thit nhat (dot) 11,28
Céc yéu t0 cau thanh nang suat va nang suat
S6 chum qua/cay 5,0
S6 qua/cay 35,16
Khéi luong trung binh qua () 100,31
Nang suat c4 thé (g) 4813,20
Nang suat thuc thu (tdn/ha) 34,60
Chi tiéu chat luong
Do cung (Kgf) 3,83
Do Brix (%) 4,32
Ham luong chat kho (%) 4,02
Ham luong duong téng so (%) 2,67
Ham luong chat xo (%) 1,22
Ham luong vitamin C (mg/100 g mau tuoi) 17,49
Ham lwong nitrat (mg/kg) 128,78
Pb (mg/kg) Khong phat hién
Cd (mg/kg) Khong phat hién
Vi khuén E. coli <10

Téng TGST cta ca chua hitu co trai vu 1a 112
ngay, trong d6 thoi gian tir trong dén ra hoa la 32
ngay, thoi gian tir trong dén bat dau dau qua la 70
ngay. Chiéu cao cay dat trung binh la 128,2 cm,
chiéu cao tir goc dén chum hoa tha nhat dat 42,84

cm, s6 dot tir goc dén chum hoa thir nhat dat 11,28
dot. So6 chum qua/cay dat trung binh 5,0 qua, s
qua/cay dat 35,16. Khéi lwong trung binh qua dat
100,31 g. Nang suat thuc thu dat 34,60 tdn/ha. Do
cung cua ca chua dat 3,83 kgf, do brix cao dat 4,32%.
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Ham luong chat kho dat 4,02%, ham luong chat xo ngudng hitu co cho phép [11]. Ham luong Cd, Pb,
dat 1,22%, ham luong vitamin C dat 17,49 mg/100 g vi khudn £. coli trong ca chua déu & nguong an
mau tuwoi. Ham luong nitrat 1a 128,78 va nim trong  toan (Bang 3).

.

Hinh 1. Hinh 4dnh chiim qua ca chua trong mé Hinh 2. Hinh anh qua ca chua giéng Savior
hinh ca chua hitu co trong m6 hinh ca chua hiu co
Béng 4. Cac chi tiéu sinh trudng, cac yéu t6 cidu thanh ning suat va chat luong ci
cuia cai ¢t hiru co trai vu theo TCVN 11041-1:2017 [7], TCVN 11041-2:2017 [8]

Chi tieu theo doi Két qua
Chi tiéu sinh trudng, sinh ly
Thoi gian sinh treong (ngay) 77
S6 14 cu6i cung (14/cay) 18,60
Chi s6 SPAD giai doan phinh cu 34,16
Khoi luong chat kho (g/ct) 52,88
Céac yéu t6 cdu thanh niing suit va ning sudt
Duong kinh ci (cm) 8,90
Chiéu dai ct (cm) 25,98
Khoi luong trung binh ct (g/ct) 859,23
Nang suat thuc thu (tdn/ha) 36,42
Chi tiéu chat luong ci
Do cung (Kgf) 16,94
Do Brix (%) 3,82
Ham luong chat kho (%) 6,32%
Ham luong duong téng so (%) 3,89
Ham luong chat xo (%) 1,62
Ham luong Vitamin C (mg/100g mau twoi) 32,5
Ham luong nitrat (mg/kg) 192,50
Pb (mg/kg) Khoéng phat hién
Cd (mg/kg) < 0,015
Vi khuén E. Coli <10
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Hinh 3. Hinh 4nh cai cti giong Songjeong hitu co trai vu trong mé hinh

Thoi gian sinh trudng cta cai cu 1a 77 ngay. SO
14 cudi cung 1a 18,60 1a/cay. Chi s6 SPAD & giai
doan phinh cu 1a 34,16. Khéi luong trung binh ct
dat 859,23 (g/ct). Nang suat thuc thu dat 36,42
tan/ha, nang suét ctia cai c hitu co khong cao do
thoi tiét nam nay mua nhiéu, dat ngap, do am dat
cao nén cai ct bi thoi nhiin nhiéu. Chi tiéu do ctmg
cua cu la 16,94 kgf. Do brix dat 3,82%, ham luong

duong téng s6 3,89%, ham luong chat kho dat
6,32%, ham luong chat xo dat 1,62%. Ham luong
vitamin C dat 32,5 mg/100g mau twoi. Ham luong
nitrat, Pb, Cd, vi khuin E.Coli trong nguong hiu
co theo quy dinh (Bang 4).

3.1.3. Hiéu qua kinh t€é cia mo hinh sin xuat
cd chua, cdi cu hitu co trdi vu

Bang 5. Hiéu qua kinh té cia mé hinh ca chua hiru co trai vu
theo TCVN 11041-1:2017 [7], TCVN 11041-2:2017 [8]

DPon vi: 1.000 dong/1 ha

1.Téng chi (1.000 déng) 320.080
, . . Gia Thanh tién
Ching loai S0 luong |4 000 déng) | (1.000 déng)
Thue dat 1ha 40.000 40.000
Hat giong (go6i 10 g) 27 200 5.400
Phan hitu co (kg) 30.000 3,5 105.000
Ché phdm guimg t6i 6t sa (lit) 100 10 1.000
Ché phiam Tricho (Kg) 20 50 1.200
Ché phdm khang nam (500 g) 40 150 6.000
Ché phdm nam xanh (500 g) 40 150 6.000
Ché phdm Emuniv (200 g) 60 38 2.280
Ché pham TKS-Pseudomonas (kg) 20 160 3.200
Dau Neem (chai 250 ml) 50 250 12.500
Ché pham Bitadin WP (g6i) 50 55 2750
Cong lam dat 1 20.000 20.000
Cong lao dong (cong) 415 250 103.750
Chi khac 1 10.000 10.000
2. Téng thu (1.000 dong) 1.211.000
| Nzng suit (kg/ha) | 34.600 | 35.000 1.211.000
3. Lai thuan (1.000 déng): Tong thu - Téng chi: 890.920
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Téng thu ciia moé hinh céi ct hitu co tinh trén

Téng thu cia moé hinh tinh trén 1 ha la 1.211 \
1 ha la 728,4 triéu dong, trir chi phi thi mo hinh lai

trieu déng, trir chi phi thi mo hinh 1ai thuan Ia
890,920 triéu dong (Bang 5).

thuan 1a 438,970 triéu dong (Bang 6).

Bang 6. Hiéu qua kinh té ctia mé hinh céi ci1 hitu co trai vy
theo TCVN 11041-1:2017 [7], TCVN 11041-2:2017 [8]

Pon vi: 1.000 dong/1ha

1.Téng chi (1.000 dong) 289.430
, . . Gia Thanh tién
Chang loai S0 luong (1.000 déng) | (1.000 déng)
Thue dat lha 40.000 40.000
Hat giong (goi 200 g) 20 300 6.000
Phan hitu co (kg) 25.000 3,5 87.500
Dam ca (lit) 10 100 1.000
Ché pham gutmng t6i 6t (lit) 100 10 1.000
Ché pham Tricho (kg) 20 60 1.200
Ché phdm khang nam (500 g) 40 150 6.000
Ché phdm nidm xanh (500 g) 40 150 6.000
Ché phdm Emuniv (200 g) 60 38 2.280
Ché pham TKS-pseudomonas (kg) 20 160 3.200
Déau Neem (250 ml) 50 250 12.500
Ché phdm Bitadin WP (g6i) 50 55 2.750
Cong lam dat 1 20.000 20.000
Cong lao dong (cong) 360 250 90.000
Chi khac 1 10.000 10.000
2. Téng thu (1.000 dong) 728.400
Nang suat (kg/ha) 36.420 20 728.400
3. Lai thuan (1.000 dong) : Téng thu - Téng chi: 438.970

3.2. Xay dung mé hinh san xuit, quan ly, tieu
thu san phdm rau hitu co trai vu theo chubi gi4 tri

Dua trén két qua danh gia hién trang san xuat,
tiéu thu san phdm rau an toan, rau httu co tai tai 3
x4 vung cao huyén Tan Lac, tinh Hoa Binh (nay la
tinh Pha Tho), c6 thé dua ra két qua phan tich
thuan loi, khé khan, co hoi va thach thic cho san
xuat rau an toan, rau hitu co nhu sau:

Tai 3 xa ving cao huyén Tan Lac, tinh Hoa
Binh (nay thu¢c tinh Pha Tho), chua c6 san xuat
rau httu co. Tai xa Quyét Chién (nay la xa Van
Son, tinh Pha Tho), nong dan da san xuat rau an
toan theo tiéu chudn VietGAP va c6 2 hop tac xa
san xuat rau an toan, néong dan tai hop tac xa da
san xuat cac loai rau an toan trai vu. Tai xa Van

10

Son chua c6 t6 hop tac san xuat rau an toan hoic
hop tac xa san xuat rau an toan, nhung ciing da cé
mo6 hinh tréong thir nghiém cac loai rau cia Han
Quoc quanh nam. Tai x4 Ng6é Luong (nay la xa
Van Son, tinh Pha Tho) chua tréng cac loai rau vu
dong vao vu he thu.

Ca 3 xa vung cao déu cé diéu kién thoi tiét co
thé trong dugc rau an toan, rau hitu co trai vu.
Tuy nhién, nghién cttu lya chon xa Van Son 1a dia
diém trién khai mo hinh vi xa Van Son da c6 mo
hinh trong cac loai rau ctia Han Qudc quanh niam
va tai xa chua c6 hinh thiec lién két san xuat nao &
day. Vi vay, can thiét phat trién cac hinh thuc lién
két ctia nong dan trong san xuat rau an toan, rau
hitu co néi chung va rau an toan, rau htu co trai
vu néi riéng.
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Biéu fra hién trang sén xudt rau an todn, rau hitu g, xac
dinh ving san xudt rau an todn, rau hiu cg

Xay dung té hdp téc sén xudt rau an todn, rau hilu co
Van Son, thué t8 chiic danh gi@ ching nhéan, xay dung
mé hinh qudn Iy sé&n xudt tai té hop tac

v

S&n xudt theo tiéu chudn hitu co Viét Nam, nghién cuu
hodin thién quy trinh séin xudt céc loai rau hitu co

v

BUOC 4

Té chic tap hudn, xdy dung mé hinh, 16 chic héi thao két
nél tiéu thy, xéy dyng thucng hiéu, m&u maé bao bi

v

Tiép thi v& quang bé sé&n phdm rau hiiu co qua Zalo,
Facebook, Tiktok, san thuong mai dién t nhu Voso,

Postmairt...

So @6 1. Céc budc trong xay dung chudi gia tri rau hitu co trai vu tai xa Van Son, huyén T4n Lac, tinh
Hoa Binh (nay la x4 Van Son, tinh Phi1 Tho)

Tt cac két qua diéu tra, tai xa Van Son lua
chon trién khai mé hinh da thanh lap T6 hop tac
san xuat rau an toan, rau hiru co xa Van Son, thué
t6 chitc danh gia ching nhan, xay dung mo hinh
quan ly san xuat tai t6 hop tac (So do 2). Sau do,
nghién cttu hoan thién quy trinh sdn xuat rau an
toan, rau hitu co cho t6 hop tac. Té chic tap huan
vé quy trinh san xuat rau httu co, xay dung mo
hinh, t6 chitc hoi thao két noi tieu thu san phim,

CERTIFICATION AND TESTING

Dia chi:

Dia di€ém san xudt:

Tru sé chinh:

X GIAY GHUNG NHAN SAN PHAM PHU HOP
| TiEU CHUAN VIET NAM VE NONG NGHIEP HOU GOl D6t 1ap - Ty do - Hanh phu

Dign tich san xudt: 0,1 ha
S8 hé dan: 01 hd (Phu luc Il kém theo)
Sén lugng dir ki€n: 07 t&n/n&m

PUDC SU DUNG DAU CHUNG NHAN

E4-2, L& Van Tuéng, KDC 586, P Phi Thir, Q. C#i Ring. TP: Can Tho'

xay dung thuong hiéu, mau ma bao bi cho san
phdm rau hitu co cta t6 hop tac dé tang gia tri ctia
san pham. Ti€p thi san phdm qua cac kénh thong
tin (Sodo 1).

Mo hinh san xuat rau hitu co tai xa Van Son da
duoc ching nhan dat tiéu chuin hitu co Viét Nam
(Hinh 4) va c6 tem truy xuat ngudn goc san pham
(Hinh 5, 6).

CONG HOA XA HOI CHU NGHIA VIET NAM

CONG TY CG PHAN
CHUNG NHAN VA KIEM NGHIEM FAO
M3 s5 d&ng ky: CN 45 - 20 BNN

CHUNG NHAN

TO HOP TAC SAN XUAT RAU AN TOAN,
RAU HOU CO XA VAN SON

X6m Chigng, x& Van Son, huyén Tan Lac, tinh Hoa Binh

M3 s& dugc chimg nhan san pham hilu co: FAO-HC-TT-17-24-01

X6&m Chieng, x8 Van Son, huyén Tan Lac, tinh Hoa Binh

San pham: Ca chua, Cai ¢t (Phy Juc | kém theo)

CHUNG NHAN CAC SAN PHAM PUQC SAN XUAT PHU HOP
TCVN VE NONG NGHIEP HUU CO (TCVN 11041-2:2017)

GIAY CHUNG NHAN CO HIEU LYC KE TU NGAY KY DEN NGAY 14 THANG 06 NAM 2026

Glin Tha, ngiy 14 thing 06 ndm 2024

GIAM BOC

Trah Nhu ¥

CONG TY C6 PHAN CHUNG NHAN VA KIEM NGHIEM FAO

Website: Dign thogi:
hitp://fac.com.vn 0965 444 096

Hinh 4. Chimg nhan san phdm ca chua, cai ci dat TCVN 11041-1:2017 [7], TCVN 11041-2:2017 [8]
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Hinh 5. Tem truy xudt sdn phdm ca chua hiru  Hinh 6. Tem truy xuit cai cti hitu co tri vu

co trai vu dat TCVN 11041-1:2017 [7], TCVN
11041-2:2017 [8]

Tt cac két qua cta moé hinh, dé nang cao gia
tri ctia san phdm rau hitu co trai vu theo chudi,
nghién ctu da xay dung dwoc moé hinh quan ly,
tiéu thu san phdm theo chubi gia tri san phdm rau
ctia t6 hop tac rau an toan, rau hitu co nhu so do 2.

Lien két gitta cac thanh vién nong dan trong t6
hop tac can that su chat ché thong qua viéc tao
niém tin dé cac thanh vién tin tudng va tuan theo

Dai Iy cung cép phan bén, thudc bdo vé thuc véat

Té hgp tac sén xuét rau an

Néng dén

dat TCVN 11041-1:2017 [7], TCVN 11041-
2:2017 [8]

quy ché hoat dong cta t6 hop tac. Cac thanh vién
trong t6 hop tac déu st dung dich vu cta t6 hop
tac va ban san pham cho t6 hop tac lam dau moi.
Do d9, t6 hop tac vira dem lai loi nhuan cho thanh
vién tit viéc ban san pham, vita dem lai loi nhuan tu
viéc stt dung dich vu (phan bon, thudc bao ve thuc
vat...) (So do 2).

Chd dia phusng

todn, rau hilu ¢o Xa Van sy

Ngudi tiéu
diing

Hé& théng siéu thi, hé théng cla
hang fién ich

| 1ai cde trudng hoc trén dia ban tinh

"| Hoa Binh, thanh phd Ha Néi, b&p a@n

Khach san, khu chung cu. bép an

cdac khu céng nghiép

| Thuong ldi/chs ddu mdéi/cong ty

A4

kinh doanh rau

Kénh tryic tuyén nhu Zalo, Facebook,
Tiktok, Shopee, san thudng mai dién
I Voso, Postmart

So @6 2. M hinh quan ly, tiéu thu san phdm rau an toan, rau hitu co trai vu theo chudi gia tri tai T hop
tac san xudt rau an toan, rau hiru co xa Van Son

Lién két gitra t6 hop tac voi cac don vi cung tmg
(cong ty vi sinh, cong ty phan bon, cong ty thudc
bao vé thuc vat...) thong qua cac hop dong kinh té.
Céc cong ty chu dong lam viéc véi t6 hop tac, ban
phan bon, thudc bao vé thuc vat cho t6 hop tac va

12

trich mot phan loi nhuan cho t6 hop tac hoat dong
va chia loi nhuén cho cac thanh vién. Dich vu cham
soc khach hang ctia cac cong ty cung tmg dau vao
ciing rat duoc chu trong, cac nhan vién kinh doanh
niam duoc dia ban, thuong xuyén trao ddi, phé bién
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ky thuat cho t6 hop tac va ho tro t6 hop tac vé nhiéu
viéc lién quan dén san pham va dich vu cta ho.

Keénh tiéu thu chi yéu ctia mo hinh 1a rau tir t6
hop tac sé co6 thé ban tai cac cho dia phuong, hé thong
sieu thi, khach san, khu chung cu, bép an tai cac
truong hoc trén dia ban tinh Hoa Binh, thanh pho Ha
Noi, bép an tai cac khu cong nghiép hodc ban cho
thuong 14i tai cac cho dau moéi/cong ty kinh doanh
rau hodc ban truc tuyén trén cac kénh nhu: Zalo,
Facebook, Tiktok, Shopee, san thuong mai dién tr. Tt
cac kénh tiéu thu sé dén véi nguoi tieu dung.

Ung dung chuyén déi so trong viec két ndi
gitta T6 hop tac san xuat rau an toan, rau hitu co
xa Van Son voi nguoi tiéu dung thong qua cac ung
dung trén cic nén tang mang xa hoi, cac san
thuong mai dién tt, chinh quyén hé tro nguoi dan
trong t6 hop tac cach ban hang trén cac nén tang
mang xa hoi, cach live stream ban hang trén cac
mang xa hoi, trén cac san thuong mai dién tit, cach
xay dung mau ma, thuong hiéu cho san phdm rau
tai xa Van Son. Ung dung chuyén déi s6 trong viéc
truy xuat nguon goc, minh bach trong qua trinh
san xuat, tu tim dau ra cho san ph4dm khi dua san
phdm di trién lam, gioi thiéu tai cac bép an, nha
hang, khach san, khu chung cu, siéu thi, quang ba
trén cac phuong tién khac.

Té6 hop tac can lien két va tranh tht ho tro
clia cac t6 chirc, ca nhan hoat dong trong linh vuc
truyén thong dé dang tin, viét bai quang ba vé san
phdm cta T6 hop tac san xudt rau an toan, rau
htu co xa Van Son.

T6 hop tac can xay dung cho san ph4dm rau an
toan, rau hitu co xa Van Son c6 phong cach riéng,
xay dung cau chuyén cho san pham, thiét 1ap cac
trang web va tu sang tao trong viéc dua tin, viét
bai, chia sé thong tin vé qua trinh san xuat lén trén
trang web ctia t6 hop tac dé nhiéu nguoi biét dén.

T6 hop tac nén xay dung thuong hiéu gan voi
phat trién du lich cong dong tai dia phuong. Két
noi tiéu thu voi khach du lich cong dong, mé rong
cung cap rau an toan, rau hitu co thuong xuyén
cho khach du lich va nhitng nguoi quen cua ho, te
thiét 1ap cac kénh van chuyén rau dé€ van chuyén
cho khach du lich khi ho ¢6 nhu cau ma khong
can dén noi mua.

Két noi voi chinh quyén dia phuong ho tro
nong dan xay dung cho phién ban cac loai nong
san trong do c6 san pham rau cho khach du lich.
Tao diém nhan cho rau an toan, rau hitu co xa Van
Son biang bao bi, mau ma, thuong hiéu mang
phong cach dac trung, mua rau xa Van Son la mua
ca cau chuyen vé thung ling truong tho cta Viet
Nam. Nhu vay, chudi gia tri tiéu thu san pham rau
an toan, rau hiru co tai xa Van Son co ban da duoc
hinh thanh mac du do dai caa chudi chua nhiéu,
muc d6 chat ché cta chudi con yéu nhung da ton
tai cac mat xich lién két gitta t6 hop tac voi cac
cong ty cung ung vat tu.

4. KET LUAN

Nghién cttu da khang dinh duoc tai xa ving
cao Van Son, huyén Téan Lac, tinh Hoa Binh (nay
1a x4 Van son, tinh Pha Tho) hoan toan c6 thé san
xuat duoc ca chua, cai ctt hitu co trai vu véi nang
suat va hiéu qua kinh té cao. Nang suat cia ca
chua, cai ct httu co trai vu dat 34,6 tdn/ha/vu va
36,42 tan/ha/vu tuong ung. Hiéu qua kinh té caa
mo hinh ca chua, cai ci hitu co trai vu dat 890,92
trieu dong/ha/vu va 438,97 trieu dong/ha/vu
twong tng. San phiam ctia mo hinh da dat ching
nhan tiéu chudn hitu co Viet Nam ngay 24 thang
6 nam 2024 va da xay dung duoc tem, trang web
truy xudt nguon goc cta san phidm ca chua, cai ci
hitu co cho mé hinh. Péng thoi, nghién ctru da
mo ta duoc cac budc trong phat trién chudi gia tri
cho san pham ca chua, cai ct hitu co trai vu va
mo hinh quan ly, tiéu thu san phdm rau hitu co
theo chudi gia tri nhim nang cao gia tri kinh té
cho nguoi dan, thich tng voi bién ddi khi hau va
nhu cau ngay cang cao vé rau hiru co néi chung,
dac biet 1a rau hitu co trai vu ndéi rieng. Tir cac két
qua nghién ctru cho thdy, chinh quyén quan ly
cac cap can dau tu cho cac nghién cttu xay dung
mo hinh san xuit rau hitu co theo chubi va hé tro
cho cac t6 hop tac/hop tac xa trong viéc nhan
rong va phat trién mo hinh, két néi thi truong tiéu
thu san phdm qua cac kénh thong tin.
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Abstract

Off-season organic production of temperate vegetables refers to the cultivation of crops such as
tomatoes and radishes during the summer months in Northern Vietnam. This study aims to
develop an off-season organic vegetable production model based on value chains for farmers,
taking advantage of the favorable highland climate while enhancing their ability to adapt to both
climate change and market demands. Organic agriculture is considered a climateresilient
production method that meets market needs and contributes to increased income for farmers.
The research successfully established off-season organic production models for tomatoes and
radishes certified to meet the Vietnamese organic standards (TCVN11041-2:2017) in the highland
commune of Van Son, Tan Lac district, Hoa Binh province. Off-season yields reached 34.6
tons/ha/crop for tomatoes and 36.42 tons/ha/crop for radishes. The economic efficiency of the
off-season organic tomato model reached 890.92 million VND/ha/crop, while the off-season
organic radish model reached 438.97 million VND/ha/crop. The study also developed a value
chain-based model for managing and marketing organic vegetable products for farmers in Van
Son commune, providing a foundation for scaling up the model in the future.

Keywords: Value chain, organic vegetables, off-season, vietnamese organic standards.
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TOM TAT

Tinh Pak Lik ndm & trung tam ving Tay Nguyen, sé hitu diéu kién tu nhién va van hoé da dang,
1a noi sinh song ctia nhiéu cong déng dan toc ban dia nhu: E Pé, M’Nong, Gia Rai, Tay, Nung...
Qua nhiéu thé hé, cac cong dong nay da hinh thanh va luu gitt kho tang kién thic ban dia phong
pht lién quan dén canh tac, bdo quan va str dung cac giong cay trong truyén thong. Trong do, lua
ray, ngo, ca dang va mudp huong 1a nhitng loai cay vira gdn b6 mat thiét voi doi song san xuat va
am thuc, vira mang gia tri di truyén quan trong cho bao tén va chon giong. Nham ghi nhan va bao
ton cac nguodn gen quy nay, Trung tdm Tai nguyén thuc vat da tién hanh diéu tra va thu thap
nguon gen lda, ngd, ca dang, muop huwong tai 12 xa thudc 6 huyén: Buon Don, Krong Bong, Ea
Kar, Lak, Krong Ana va Krong Pic caa tinh Bak Lak. Két qua, da thu thap duoc 55 mau giong,
bao gém 24 mau lia, 15 mau ngo, 9 mau ca dang va 7 mau mudép huong. Phan lén mau giéng do
dong bao E Peé va M’Nong cung cap, rieng mau lia con duge bd sung tir dong bao Tay va Nung.
Phuong thitc canh tAc cac giong ban dia nay chd yéu theo tap quan nuwong ray truyén thong: Phat
ray, dot ray, tra hat, cham soc va thu hoach bang cong cu tho so. Dac biét, lua duoc tuot hat bang
tay ngay trén nuwong thay vi dung liém hoac hai, nham han ché that thoat do hat dé rung va phu
hop voi tap quan san xuat. Tt két qua diéu tra, mot s6 nguon gen tiéu biéu ctia lua, ngd, ca dang
va muop huong da duoc dé xuat dé xay dung mo hinh bao tén tai chd & dia phuwong, gop phan duy
tri va khai thac bén virng nguon tai nguyén di truyén quy ctia ving Tay Nguyén.

Tt khéa: Ca ding, hia, mudp huong, ngo, nguon gen, thu thap.

1. BAT VAN BE
bik Lik ndm & trung tam ving Tay Nguyén, c6

nong nghiép theo huwong tham canh, viec moé rong
cac giong cay trong thuong mai va thay déi phuong

dia hinh cao nguyén xen ké doi nui va thung liing,
khi hau nhiét déi gi6 mua cao nguyén véi hai mua
mua - kho ro rét. Diéu kién tu nhién nay da tao nén
hé sinh thai néng nghiép da dang, phu hop cho
nhiéu loai cay trong, dac biet 1a cac giong cay ban
dia duoc cong dong dan toc E Pe, M’'Nong, Gia
Rai... gin gitr va phat trién qua nhiéu thé hé. Trong
s6 do, lua ray, ngoé nép, ca dang va mudép huong la
nhiing loai cay gan b6 mat thiét voi sinh ké, van
héa va tap quan canh tac truyén thoéng ctia dong
bao. Tuy nhién, cling voi su phat trién ctia san xuat

thitc canh tac da lam cho nhiéu giong dia phuong
dimg trudc nguy co bi mai mot hoic mat han.
Ngoai ra, céc tri thitc truyén thong vé ky thuat canh
tac, thu hoach, bao quan va st dung ciing dang dan
bi mai mot do qua trinh d6 thi hoa va su chuyén déi
thé hé. Diéu nay dat ra yéu cau cap thiét can diéu
tra hién trang san xuat va tri thic truyén thong
nham thu thap va bao téon nguodn gen cay tréong ban
dia, hoan thién co s& dix liéu phuc vu xay dung mo
hinh bao ton tai chd mot s6 nguon gen cay trong
dac trung cta vung Tay Nguyén.
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2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Vat lieu duoc thu thap bao gom cac nguén gen
cay trong thuoc nhom cay hoa thao (lua, ngo), cay
rau (ca dang, mudp huong) va thong tin lién quan.

2.2. Phuong phap nghién ciru

2.2.1. Lua chon dia diém va thoi gian thu thap
nguon gen

Chon dia ban diéu tra, thu thap nguon gen va
thong tin lién quan bao gom 6 huyén: Krong Ana,
Krong Pac, Buon Don, Krong Bong, Lak va Ea kar,
tinh Dak Lak. M6i huyén chon 2 - 3 xa dé diéu tra,
moi xa diéu tra tir 15 - 20 ho dan. bia diém thu
thap dén cap do xa can ct vao thong tin tir Phong
Nong nghiép va Phat trién nong thon huyén, noi
tién hanh thu thap. Dia diém thu thap tai xa Quang
bién, Ea Bong, huyén Krong Ana; xa Ea Phe,
huyen Krong Pac; xa Eabar, Krong Na, Eahuar,
huyén Buon DPoén; xa Cupui, Yang Mao, huyén
Krong Bong; xa Krong No, Nam Ka, huyén Lak va
xa Eakamut, Cu Hué, huyén Ea kar.

Vung wu tién thu thap la ving c6 su da dang
ngudn gen, nhung noi ndo c6 nguy co mat mat
nguodn gen cao hon thi thu thap truéc. Ving muc
tiéu wu tién can cuit vao cac vung sinh thai nong
nghiép, ranh gi6i dia ly hanh chinh caa
tinh/huyén/x4a, vu tién mot s6 cay trong chinh va
tiéu viing khi hau nong nghiép [1].

Thoi gian tién hanh diéu tra thu thap: Thang
12/2024.

2.2.2. Phiéu thu thap nguon gen

Str dung phiéu diéu tra thu thap quy gen cay
trong [2]. Phiéu diéu tra voi nhitng cau hoéi mo,
cu thé véi ting loai cay trong, st dung 4 mau
phiéu cho 4 nhom cay: Lua, ngo, ca dang, muop
huong. Méi phi€u cé trén 40 chi tiéu, chia lam 3
phan gém: a) Thong tin chung: Nguoi diéu tra,
ngay tién hanh diéu tra, tén nguoi duoc phong
van (gbém gioi tinh, tudi, dia chi); b) Thong tin vé
hién trang san xuat va phan boé chinh: Gom thong
tin vé ngudén goc giéng, noi phan bd cua giong,
kién thirc canh tac ctia 1 s6 nguon gen cay trong
ban dia ngan ngay tai dia phuong, dién tich, san
luong, khd nang phat trién ngoai san xuat; c)

Thong tin vé tri thitc truyén thong: Cac dac diém
hinh thai, nong sinh hoc, chat luong cta 1 so6
nguon gen cay trong ban dia ngan ngay tai dia
phuwong ma nguoi dan cé thé nhan biét, phan biét
duwoc voi cac giong lua, ngo nép, ca ding, mudp
huong khac. Cac kién thic vé chon, bdo quan
giong, canh tac va bao quan ché bién san phim
cac cay trong ctia nguoi dan.

2.2.3 Thu thap thong tin va nguon gen

Thu thap nguon gen tién hanh theo phuong
phap thong dung cta Vién Tai nguyén Di tryén
thuc vat Quoc té (IPGRI) [3].

Thu thap cac thong tin thit cap vé kinh té - xa
hoi, diéu kién tu nhién, cac thong tin vé tinh hinh
san xuat nong, 1am nghiép tir Phong Nong nghiép
va Phat trién nong thon huyén. Phong vén, thu
thap thong tin chung vé quy gen cay trong, cac
giéng cay trong tai dia phuong tir Phong Nong
nghiép va Phat trién nong thon huyén, tir cac can
b6 xa, can bo Hoi nong dan, truong thén/ban va
chon ho dén thu thap. Phong van cha ho vé thong
tin lién quan dén nguén gen thu thap tir ho.

Nguyén tac 14y mau: Thu thap tat ca cac loai
giong cay trong ban dia cta dia phuong duoc st
dung lam luong thuc va thuc phdm (tap trung lua,
ngo, ca dang, mudp huong). Khoi luong hat giong
clia cac nguon gen thu thap tuy thudc vao chat
luong, s6 luong ngudn gen hién c6 tai cac ho.
Khoi lvong mau thu: Déi voi mau lua thuong thu
1.000 g/mau; mau ngo: Néu lay mau trén rudng
ctr 10 - 20 budc chan thu 1 bap va chia theo mat
cat ngang, ct 5 - 10 hang 14y mau trén mot hang,
dam bao 1.000 g/mau; mau ca diang thu tir 50 -
100 g hat/mau; mau mudp huong thu tir 200 — 250
g hat/mau theo Nguyén Thi Ngoc Hué va cs
(2015) [4].

Bao quan mau: Cac nguon gen duoc thu thap
thuoc nhom hat giong kho duoc bao quan trong
bao gidy hodc bao vai. Cac nguon gen hat wot duoc
lam sach va dung trong tui ludi, tai vai phoi hang
ngay khi co6 ning, treo noi kho thoang. Sau moi
ngay thu thap, cac nguon gen duoc phan loai so bo
theo timg nhom cay trong dua vao hat giong, tén
goi, thong tin nguoi dan cung cap... nhim thuan
loi cho cong tac bao quan mau trong qua trinh
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thu thap cting nhu viéc thong ké cac ngudn gen
cay trong sau thu thap.

224 X ly so'liu

Thong ke s6 ngudn gen thu duoc bang phan
mém Excel 2024.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dien tich dit nong nghiép, phan bd,
phuong thitc canh tac phé bién véi cay lia, ngo, ca
ding va mudp huong tai 6 huyén duoc diéu tra cia
tinh Dk Lik

bk Lak la tinh nong nghiép trong diém Tay
Nguyén, dac biét vé cay cong nghiép dai ngay nhu:
Ca phe, ho tieu, cao su, bo, sau riéng, macca. Dién
tich ca phé trén 200.000 ha, san lwong trén 500.000
tan/nam. Cay an qua: Sau riéng, bo, xoai, chom
chom phat trién nhanh, tap trung & cac huyeén:

Krong Pac, Cu Mgar, Lik [5, 6]. Cay luong thuc
gom: Laa, ngo, rau mau, cay ban dia, trong dé laa
khoang 100.000 ha, tap trung & cac huyén: Krong
Ana, Krong Pac, Buon Don [7]; ngo trén 50.000 ha;
san, khoai lang trong tai ving dit xdm huyén Ea
Sup, Krong Nang [6]. Rau mau va cay ban dia nhu:
Ca dang, mudép huong, dau xanh... cha yéu do
dong bao dan toc thiéu s6 canh tac [8].

Két qua diéu tra cho thdy, dong bao E Peé va
M’Nong la 2 nhom dan toc chinh gitr vai tro quan
trong nhat trong bdo tén va phat trién giong laa
ray, ca dang va ngo nép tai tinh ik Lak. Ngoai ra,
con c6 dong bao Lao, Kinh, Tay, Nung... cling
sinh song anh hudng dén tap quan canh tac nong
nghiép tai dia phuwong (Bang 1).

Béng 1. Thong ké dién tich dat nong nghiép va phan bé ctia 4 déi tiong ciy trong tai 6 huyén
duoc diéu tra ctia tinh Dik Lik (thang 12/2024)

Dan toc Dién tich Cay tréong ngan
TT | Huyén e dat nong y . £ng Giong cht yéu Canh tac va phan bo
pho bién . ngay chinh
nghiép (ha)
Buon | LP& Chding  [Chtangwmainn |
1 X M’Nong, 57.000 L £ - Ngo nép dia phuong g R N Y
boén Lao. Kinh - Lua ray Lita néo E Pé - Ngo trong luan canh
’ - Mu6p huong P trén dat do pha cat
- Vung triing ven song
A I - Laa nuéce - OMb5451, Dai Thom 8|Sérépok thuan loi cho
Krong E De, A N x . ,
2 Ana Kinh 35.000 -Ngob - Ngo6 giong lai laa
- Muop huong |- Mudp ban dia - Mu6p huong trong
xen quanh nha
Kron M’Nong, - Lua ray - Luanép do j ;? Soainfg;ahlgg lr;}},l(”)i
3 | WOM8 ) pipe, 48.000 |- Ca ding - Ca déng dai gan voive
Bong Kinh - Ngo - Ngo nuong M'Nong | Nhicu ving lu git
£ g £ g giong ban dia
£ be - Lia nuéc - OM18, OM5451 ;Négogf‘l gal‘f;ctmng nean
4 | EaKar ) 70.000 -Ngo -Ngo giong lai £ }7 T .
Kinh - Mu6p huon -Mu6p F1 va ban dia | Mot s6 ho trong ca
op tons P ¥ |d4ng nho 16
Liarh - Dién tich lon trong
M’Nong, _Ca dégl - Lia nép nuong theo tap quan luan
5 | Lék | EDe, 62.000 dang _Cadéng M'Nong  [canh
. -Ngo s A e
Kinh . - Ngo nép dia phuong |- Nguodn gen ca dang
- Rau mau P
rat da dang
, , - La ving san xuat laa
) . . - Lua nuéc -OMb5451, TH3-3 . =
Krong | Kinh, E A . hang hoa lon
6 . \ 53.000 -Ngo - Ngo CP888 R
Pac be - Muon hiron - Muon dia phuon - Co mo6 hinh rau sach
P g paiap g trong muop huong
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Dién tich dat nong nghiép: Trong 6 huyén
duoc diéu tra, dién tich dat nong nghiép nhoé nhat
1a huyén Krong Ana voi 35.000 ha va lon nhat 1a
huyén Ear Kar va6i 70.000 ha.

Theo nhom cay tréng: Lua duoc trong tai 6
huyén duoc diéu tra, trong d6 laa ray trong cha yéu
tai 3 huyén: Buon Don, Krong Bong va Lak. Laa
ray gom giong laa nép va laa té. Ngo duoc trong
tai 6 huyén: Buén Don, Krong Ana, Krong Bong,
Ea Kar, Lak va Krong Pac, gom ngo lai va ngo ray
dia phuong. Ca dang hién trong cha yéu tai cac
huyéen: Buon Pon, Krong Bong, Lik va 1a giong
ban dia. Muop huong hién trong cha yéu tai cac
huyén: Buén Pon, Krong Ana, Ea Kar va Krong
Pac, 1a giong muop tron dia phuong. Cac nguon
gen lua, ngd va mudp huong déu co giong dia
phuong va giong cai tién, riéng nguon gen ca dang

la dac trung ctia Tay Nguyén, chi c6 giong dia
phuong duoc déng bao E Pe, M’Nong luu git,
trong lam rau xanh gan lién voi van hda truyén
thong dac trung trong mon an cta ndi ring Tay
Nguyén.

3.2. Da dang ngudn gen cay trong thu thap
duoc tai cac dia diém nghién ctru

Két qua thu thap nguén gen laa, ngo, ca dang
va mudp huong tai 6 huyén: Krong Ana, Krong
Pac, Buon Don, Krong Bong, Lik va Ea kar véi
téng s6 55 mau giong duoc thu thap, trong d6 gém
24 mau giong lua, 15 mau giong ngod, 9 mau giong
ca dang va 7 mau giong muop huong (Bang 2).
Céac mau giong lua, ngo, ca dang va muodp huong
duoc thu thap chi yéu tir cac ho gia dinh dan toc E
be, M’'Nong, rieng ngudn gen lua con thu thap
duoc tir dong bao Tay va Nung.

Béng 2. Danh sach 55 miu giong thudc cadc ngudn gen lia, ngé, ca ding va mudp huong duoc thu thap
tai 6 huyén cua tinh Dk Lik (thang 12/2024)

Ten Do cao
TT | Sothuthap | giong/nghia Dia dl~em th}l thap Kinh do Vi do S0 Vm, D? n
o (x4, huyén) muc nudc|  toc
tiéng viét Lo
bién (m)

I. Lua - Oryza sativaL. (24 mau giong

1 | 2024QGPL 01 V3/2 Eabar, Buon Pon | 107 ° 7824"[12°8907"| 185+4 | Tay

2 | 2024-QGDL 02 | Nép caivang | Eabar, Buon Pon | 107 ° 7824 [12°89°07"| 185+4 | Nung

3 | 2024.QGDLog | Nepcdiden, | b BuonPon |107°7824712°8907"| 18544 | £ Pe

nép than

4 |2024QGPL04| Népriy | Fabar, BuonDPon |107°7824"[12°8907"| 185+4 | EPe

5 |2024QGPL05| Népriy | FEabar, BuonPon |107°7824"[12°8907"| 185+4 | EPe

6 |2024QGPL06 | Téray Eahuar, Buon Pon |107° 83'53"[12° 86'13"| 1967 | EPe

7 | 2024-QGPL07 | Lianépriay | Eahuar, Buon Pon |107°8353"|12°86'13"| 196+7 | EDe

8 |2024QGPL08| Luatéridy |Cu Pui, Krong Bong | 108 ° 2958112 ° 3020 | 465,7 + 3 | M’Nong

9 |2024QGPL09| Luardy | Cu Pui, Krong Bong |108° 29°58" |12 ° 30°20" | 465,7 = 3 | M’'Nong
10 | 2024-QGDL 10 Lua ray Cu Pui, Krong Bong | 108 ° 29°58" |12 © 30°20" | 465,7 + 3 | M’Nong
11 | 2024QGPL11 | Liardy | ‘28 “ﬁgﬁé&ong 108 ° 56'98" | 12° 4491" | 493+ 6 |M’Nong
12 | 2024QGPL12 | Liaquet | 128 hﬁgﬁé&ong 108 ° 56'98" |12 ° 44'91" | 493+ 6 |M’Nong
13 | 2024QGPL13 | Luame Yang l\é[gﬁfmng 108° 56'98" |12 ° 44'91" | 493+ 6 |M’Nong
14 | 2024QGPL14 | Liardy | 28 l\é[gﬁfmng 108° 56'98" |12 ° 441" | 493+ 6 |M’Nong
15 | 2024QGPL15 | Luaray Krong No, Lik  |108°1296"[12°19'76"| 527+ 12 | EPe
16 | 2024-QGPL 16 | Luagaods | KrongNo,Lik |108°12'96"|12°1976"| 527+ 12 | E De
17 | 2024QGPL17 | Luariy Krong No, Lik  |108°1296"[12°1976"| 527+ 12 | EPe
18 | 2024QGPL18 | Luariy Krong No, Lik  |108°1296"[12°1976"| 527+ 12 | EPe
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Ten Do cao
TT | Sothuthap | giong/nghia bia d1~em th}l thap Kinh do Vi do S0 v01/ D? 1
. (xa, huyén) muc nuéc| toc
tiéng viét e
bién (m)
19 | 2024QGPL19 | Laaté ruong | NamKa,Lik  |108°23'52"[12°2930"| 44011 | EPe
20 | 2024QGPL 20 |Luanépruong| NamKa, Lik  |108°23'52"[12°29'30"| 440+ 11 | EPe
21 | 2024-QGPL 21 L“ir;anyghat Nam Ka, Lk |108°23'52" [12°29'30" | 440+ 11 | EPe
22 | 2024-QGDL 22 L“adrzz hat Nam Ka, Lik  |108°23'52"[12°29'30" | 440+ 11 | EPe
23 |2024-QGPL23 | Luaray Nam Ka, Lk |108°23'52"[12°29'30" | 440+ 11 | EPe
24 | 2024-QGPL 24 Lua Nam Ka, Lik  |108° 23’52 |12 ° 29'30" | 440 = 11 | M’Nong
II. Ng6 — Zea maze L. (15 mau giong)
1 |2024QGPL 25 Ngc;rr;z hat | o huar, Buon Don |107° 83/53" [12°8613"| 196+7 | £ De
2 | 2024-QGDL 26 Ngo nép Eahuar, Buon Pon [107°83'53"[12°86'13"| 196+7 | EDe
3 | 2024-QGPL 27 | Ngo nép tim | Eahuar, Buon Pon [107°83'53"[12°86'13"| 196+7 | EDe
4 |2024-QGPL28| Ngo nép Krong No, Lik  |108°1296"[12°1976" | 527+ 12 | EPe
5 |2024QGPL29 | Ngo nép Krong No, Lik  |108°1296"[12°1976"| 527+ 12 | EPe
6 |2024-QGDL 30 Ng‘;‘;‘;t‘m Nam Ka, Lik  |108°23'52" [12°29'30" | 440+ 11 | EPe
7 | 2024-QGPL 31 |Ngo nép trang| Nam Ka, Lik  |108°23'52"[12°29'30" | 440+ 11 | E Pe
8 |2024-QGPL32| Ngo nép Nam Ka, Lk  |108° 23’5212 ° 29'30" | 440 + 11 | M’Nong
9 |2024-QGPL33| Ngo nép Pak Nue, Lik  |108°02'35" [12°2931"| 445+8 |M’Nong
10 | 2024-QGDL 34 Ni‘l’lﬁ(e)ﬁgd‘a Cu Pui, Krong Bong | 108 © 29'58" |12 ° 30°20" | 465,7 + 3 | M’Nong
11 | 2024-QGDL 35 Ngo nép Cu Pui, Krong Bong | 108 ° 29°58" |12 © 30°20" | 465,7 + 3 | M’Nong
12 | 2024QGPL36 | Ngonép | 128 l\é[gfl:gKmng 108 ° 56'98" |12 ° 44'91" | 493+ 6 |M’Nong
13 | 2024QGPL37 | Ngonép | 127€ l\égﬁfmng 108° 5698 [12° 44'91" | 493+ 6 |M'Nong
14 | 2024-QGPL 38 |Ngo nép trang |Ea Knuéc, Krong Pac|108 ° 20'64" | 12° 6991"| 582+ 15 | E De
15 | 2024QGDPL39 | Bip nép CuHué, EaKar |108°43'50"|12°8093"| 500+5 | EDe
III. Muop Luffa aegyptiaca Mill (7 mau giong)
1 [2024QGPL 40| Muop tron Krong No, Lik  |108°12'96"[12 ° 19°76" | 527 = 12 M’ Nong
2 |2024-QGPL41 | Mudp tron Nam Ka, Lk  |108°23'52"[12°29'30" | 440+ 11 | EPe
3 |2024QGPL42| Muopray | Cu Pui, Krong Bong | 108 ° 2958 |12 ° 30°20" | 465,7 + 3 |M’ Nong
4 |2024QGPL43 | Muop tron |Ea Knuéc, Krong Péc| 108 ° 20°64" [12°69'91"| 582+ 15 | E De
5 | 2024-QGPL 44 [Muop quatron| CuHué, EaKar |108°43'50"|12°8093"| 500+5 | EPe
6 | 2024QGPL45|  Mudp Eabong, Krong Ana | 108° 04'19" [12°51°95"| 431+3 | EPe
7 12024QGPL46 |  Muop Yang hé[gﬁ:g& 0N 1108°56'98" [12°44'91" | 4936 |M’Nong
IV. Ca dang - Solanum spp. (9 mau giong)
1 [2024QGPL47| Cadéngbi | Fahuar, Buon Pon |107°8353"'[12°8613"] 196+7 | EDe
2 |2024QGPL48| Cagai | Cu Pui, Krong Bong | 108 ° 29'58" |12 ° 30°20" | 465,7 = 3 |M’ Nong
3 | 2024QGDL 49 Caf;‘l;‘oa Cu Pui, Krong Bong | 108 © 2958 |12 ° 30°20" | 465,7 + 3 |M’ Nong
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Ten Do cao
TT | Sothuthap | giong/nghia bia c’[1~em thfl thap Kinh do Vi do S0 v01/ D? 1
. (xa, huyén) muc nuéc| toc
tiéng viét e
bién (m)
4 | 2024-QGPL50 | 2 di‘lfr‘f hoa |\ pui, Krong Bong | 108 ° 20°58" |12 ° 30°20" | 465.7 + 3 [M’ Nong
5 |2024QGDL51 | 2 ff;fg hoa | ' pui, Krong Bong | 108 ° 258" |12 © 30°20" | 465,7 + 3 M’ Nong
6 |2024QGDL52 | Cadéng | 128 l\é[gﬁzfong 108° 56'98" |12 ° 44°91" | 493+ 6 |M’Nong
7 |2024QGPL53 | Ca déng CuHueé, EaKar |108°4350" [12°8093"| 500+5 | E Pe
8 |2024-QGPL54 | Cadéng Nam Ka, Lik  |108°2352"[12°29'30" | 440+ 11 | EPe
9 |2024.QGPL55 | 2 f:;fg hoa | b bong, Krong Ana |108°0419"[12°5195"| 431+3 | £ be

Nguoén gen lua: Trong 24 mau giong lua thu
thap duoc c6 20 mau giong laa thu duoc tir dong
bao dan toc E Pé, 3 mau giong lda cta déng bao
dan toc M’Nong, 1 mau giong lua ctia dong bao
dan toc Tay - V3/2 (2024-QGDL.01), 1 mau giong
lua ctia dong bao dan toc Nung: Nép cai vang
(2024-QGPL.02). Nguon gen lda thu dugc voi cac
mau giong co tén goi khac nhau: Lua ray (2024-
QGDL.09, 2024-QGDPL.10, 2024-QGDL.11), Lua
quét (2024-QGPL.12), Lia me (2024-QGDL.13),
Lua gao d6 (2024-QGDPL.16), Laa té ruéong (2024-
QGDL.19), Lua nép rudng (2024-QGDL.20), Lua
ray hat trang (2024-QGDL.21) va Lua ray hat den
(2024-QGDL.22).

Nguén gen ngo: Trong s6 15 mau giong ngod
thu duoc c6 4 mau giong ngo ctia déng bao dan toc
M’Nong thuoc huyen Lak va Krong Bong, 11 mau
giong ngo ctia dong bao dan toc E Peé véi cac tén
goi: Ngo nép (2024-QGDL.26, 2024-QGDL.28,
2024-QGDPL.29), Ngo nép hat trang (2024-
QGDL.25), Ngo nép tim (2024-QGDL.27), Ngo nép
tim trang (2024-QGDL.30), Bap nép (2024-
QGDL.39), Ngo nép tim (2024-QGDL.27)... Ngudn
gen ngo dia phwong kha da dang.

Ngudn gen ca diang va mudp huong: Co 9
mau giong ca dang va 7 mau giong mudp huong
(muop qua tron) thu thap duoc chi yéu ctia dong
bao dan toc E Pé va M’Nong. So sanh két qua thu
thap nguon gen tai tinh Dak Lik véi két qua thu
thap nguén gen tai tinh Pik Nong, Gia Lai va
Binh Phuéc cia Hoang Thi Nga va cs (2022) [9]
cho thdy, cac ngudn gen lia ng6 ca dang va mudp
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huong thu thap duwoc tai tinh Pak Lik la kha
tuong dong va da dang, dac biet 1a ngudn gen laa
va ngo.

3.3. Kién thirc canh tac cay trong ban dia ciia
ngudi dan toc E Dé va M’Nong tai tinh Dk Lik

Céc giong cay trong ban dia bao gdm: Lua ray,
ngo, ca dang, mudp huong chi yéu thu thap duoc
tlr ba con dan toc E Pe, M’Nong. Tri thiee truyén
théng ctia dong bao dan toc E Pe, M’Nong ciing
c6 nét dic trung trong canh tac lua, ngo, ca ding,
muop huong trén nuong ray, dong thoi phuong
thitc ché bién cac mon an lién quan dén san phdm
cac cay trong nay ciing c6 nét dic trung riéng cia
déng bao & khu vuc Tay Nguyén. D6 1a moén “Chao
chua” (con goi 1a “Chao bau” hoic “Com nuoc”) va
“Ca dang”. Mdi dan toc c6 nhimg giong cay trong
dé phu hop voi diéu kién tu nhién va phong tuc tap
quan, tin nguong cua dan toc do, tao nén kho tri
thirc vé st dung cac nguon gen cay trong rat da
dang va phong phu. Nhu vay, cé thé thay, két qua
ctia nghién cttu nay twong dong voi két qua nghién
ctru cua Nguyén Pce Chinh va cs (2017) [10].

3.3.1. Kién thic canh tic lia ray, ngé cua dong
bao din toc E Dé

Thoi vu: Vao dau mua kho, nguoi dan sé tién
hanh phat ray, sau do dot cay kho va tién hanh
gieo trong vao dau mua mua. Thong thuong, dong
bao chi canh tac mét vu/nam, sau 3 - 4 vu hoac dai
hon khi dat bac mau sé cho dat “nghi” khong gieo
trong, dé dat tré lai mau mo réi moéi quay lai canh
tac. Nhu vay, sé can co quy dat dé thuong xuyén
luan canh lda ray. Pay ciing 1a phuong thic canh
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tac nham giup dat tu hoi phuc, ldy lai sy mau mo
sau 3 -4 nam canh tac lién tuc.

Theo Hoang Thi Nga va cs (2024) [11], két
qua diéu tra kién thuc ban dia cta dong bao dan
toc H’'Mong trong canh tac lua Té Meo tai huyén
Phong Thé, tinh Lai Chau cho thay, giong lua Té
Meo da duoc nguoi dan luu gitt, canh tac nuéc troi
trén cac ruéng bac thang, doc canh cay lua 1
vu/nam giup dat duoc “nghi ngoi” va boi dap lai
dinh duong. Nhu vay, két qua diéu tra kién thic
ban dia cta dong bao dan toc E Peé va M’Nong tai
tinh Pak Lak trong canh tac lua, ngd trén nuong
rdy c6 diém tuong dong voi dong bao dan toc
H’Mong tai huyén Phong Thé, tinh Lai Chau, do 1a
canh tac 1 vu lda/nam trén nuong ray va rudng
bac thang dé cho “d@at nghi” 14y lai dinh duong cho
dat, dong thoi ciing 1a ly do canh tac trén nuong
rdy va rudong bac thang, dong bao khong diung
hodc dung rat it phan bén vo co cho cay trong.

Phuong thtic canh tac: Pong bao dan toc E Pe
& Tay Nguyeén canh tac lua rdy véi phuong thic
choc 10 tra hat. Khi gieo hat, dan ong st dung
nhitng cay gay dai voi mot dau duwoc vét nhon,
choc nhitng hang 16 song song va cach déu nhau,
phu nit di sau sé tra hat lda xudng 16, dung chan
lap dat lai. Ngoai gay choc 16 va 6ng tra hat, con co
cac cong cu san xuat khac nhu: Xa gac, nao c9, cao
0, gui, gid tudt lua... ciing duoc déng bao dan toc
E Pé sit dung trong canh tac nong nghiép.

Giong laa: Trén cac nuong ray, lua la cay
trong phé bién nhat, voi nhom lua nép va lua té rat
dac trung ctia déng bao, c6 kha nang chong chiu
sau, bénh, déo, thom, cho nang suat cao, rat dugc
ua chuong. Nguoi dan thuong trong xen canh ngo,
bau, bi, muép dang, ca... véi lua ray. Cay trong
xen canh voi lda, ngoai viec dung lam thuc phim,
con c6 tac dung pha kin méat dat khong cho nudc
rita troi. Khi Iua chin, nguoi dan dung tay tuot laa
ma khong st dung liém hodc dao @€ cat. Phuong
thitc nay kha cham nhung lai bao toan duoc lwong
lta & trén bong, boi lda & day khi chin rat dé rung,
néu dung dung cu dé cat sé lam cho hat lta rung
va that thoat khi thu hoach. Tuy nhién, canh tac
nuong ray ciing c6 nhirng han ché, d6 1a canh tac
nuong ray luan canh can rat nhiéu quy dat rimg, 3
-4 nam can 3 - 4 1an quy dat. Ngoai ra, diéu bat hop

ly 1a viéc canh tac lua ray chi€ém thoi gian dai (6
thang), nhung nang suat lai rat thap (1 - 2
tan/ha/nam). Nhitng nam gan day, voi su tac
dong cua tién bo khoa hoc vao san xuit nong
nghiép, cac buoén lang ctia nguoi E Pé da chuyén
déi dan phuong thitc san xuat tir canh tac cay lua
ray sang canh tac cay cong nghiép (ca phé, ho
tiéu, cao su, ca cao...), vi vay dién tich lua ray
cling giam nhiéu.

Giong ngo: Canh tac ngo ray quang canh, trong
giong ngo6 dia phuong, xen canh voi ca dang, san.
Ngo ray duoc trong thti cong, dong bao giit giong
béng cach treo ca bap trén xao & hién nha, gian bép
dé hat cho vu sau. Ngo 1a nguon thitc an cho nguoi
va gia stc. Trong canh tic ngo ray khong str dung
phan bon vo co va thudc bao vé thuc vat. Ngo lai
trong tai cac huyén Ea Kar, Krong Pac. Ngo dia
phuong trong tai cac huyén Buon Don, Krong Bong
duoc dong bao dan toc E Pé, M’Nong canh tac ngd
nuong trén ray.

332 Kién thitc canh tic lia rdy, ngo cua
dong bado dan toc M’Nong

Canh tac: Nhitng nguoi cao tubi & huyén
Krong Bong cho biét, truyén thong trong lua ray
ctia nguoi M'Nong da co tir rat 1au doi. Thoi gian
sinh truedng va phat trién cta laa ray tir khi tra hat
dén luc thu hoach khoang hon 6 thang. Khoang
thang 5, ngudi M’Nong mang gui lén ray tria lua
(tra lua), nhitng chiéc gay duoc vot nhon 1a dung
cu dung dé choc 16 tria giong. Lua ray phat trién
hau nhu dua vao cac diéu kién tu nhién, khong st
dung phan boén, thudc hoa hoc trong qua trinh
cham soc. Hat lua ray c6 gia tri tinh than rat 1on,
ngoai viéc mang lai lwong thuc duy tri cugc song
doi voi dong bao dan toc M'Nong, né con mang y
nghia tin nguong, ban sic van hoa riéng, do do
thoi diém laa chin, ba con tuét lua bang tay, gia dé
cung cac vi than linh sau d6 moi duoc thu hoach.
Ho quan niém, nho céac vi than linh phtt ho méi c6
laa ray, nén néu ding liém hay may cat sé lam dau
ho, mua sau sé khong c6 thu hoach. Hon nira, tuot
bang tay sé tach duoc hat théc ma khong ton tién
hay mat thoi gian thué may tuot laa, déng thoi hat
lua ray dé rung hat nén st dung tay truc tiép dé
thu hoach lua tranh that thoat khi thu hoach. Hién
nay, do chuyén ddi dién tich trong ca phe, tiéu... va
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cac loai cay lam nghiép nén dién tich trong lua ray
dan bi thu hep, ba con tan dung dat & nhitng doi
troc hay viing moi trong cay lam nghiép tir 1 - 2
nam tudi dé tria hat nhiam gitt gin truyén thong
vin hoa laa ray ctia dong bao dan toc M’Nong.

Lua ray 1a nguon luong thuc khong thé thiéu
trong cudc song hing ngay cia dong bao dan toc
M’Nong. Do duong vao ray rat xa nén vao moi vu,
ba con nguoi M’Nong lai chudn bi dé dn, nuoc
uong va dung cu san sang cho mot ngay thu hoach
lua 12 moén “Chao bau” con goi 1a “Chéao chua”,
“Com nuo6c”. Lua rdy ngoai ndu com, con duoc
dung nau “Chao bau”, gao lua rdy niu qua dém,
sau d6 bo vao trong vo bau kho 1, sing som lén
ray chi can d6 nudc vao phoi niang dén trua an sé
c6 vi chua chua, thom mui gao. Cac giong lua té
ray voi ham luong amylose cao khi ndu com bi
kho, cting sé duoc dung dé nau “Chéao chua”. Dac
biét, lua ray con duoc dung dé lam ruou, rieou nau
ttr gao ray sé co vi cay nong, thom hon cac loai
ruou khac. Doi voi nguoi M’'Nong xa Yang Mao,
huyen Krong Bong, tinh Pik Lik, du trai qua
nhiéu thé hé, lda ray van gan b6 khong thé thiéu
trong btta an, tin nguong.

Tai xa Krong No, huyén Lik c6 giong laa ray
Mba mir (2024-QGDL 15), day la giong lua teé,
duoc st dung @€ ndu moén “Chao chua” mang lén
nuong an thay nudc va thuc phdm khac. Dac biet,
mon “Chao chua” an sé khong bi khat nudc trong
qua trinh lam viéc trén nuwong ray xa nha, dong
thoi chao dé ca ngay trong bau khong bi hong. Khi
nau “Chéo chua” ba con xay hat gao ra, nau chao
sau do dé that nguoi roi cho vao nhitng qua bau
gia, kho va hom sau mang lén nuong ray. Chao khi
duoc nau sé khong cho mudi hodc duong va an
cung ca dang hoac ot.

333 Kién thirc canh tic cdy ca ding cua
nguoi ban dia

Nhéc t6i cay ca dang la gan lién v6i cac mon
an ctia nguoi E Pé, dong bao sit dung ca ding
khong chi nhu mot loai rau xanh hang ngay ma
con nhu mot nguyén liéu dac trung, quan trong
trong 4am thuc truyén thong van héa. Ho ché bién
ca dang theo nhiéu cach nhu: Nau canh, gia nat
vo6i cac loai gia vi, hodc dung trong cac mon nuéng

va goi ca dang. Ca dang thuong duoc két hop voi
cac loai thit, ca kho, 6t, rau thom va cac loai gia vi
khac d@é tao nén mon an c6 huong vi dac trung cta
nui rung Tay Nguyén.

Canh tac: Pong bao dan toc E DPé thuong
trong ca diang & cac khu vuc dat cao, dat tot va co
da anh sang mat troi. Ca dang duoc tréong bang
hat, sau d6 dugc cham soc va thu hoach khi qua
chin. Thoi gian gieo hat tir thang 4 dén thang 6 khi
c6 mua, sau khoang 30 ngay thi danh ciy dem
trong. Cay cho thu hoach sau trong 2,0 - 2,5 thang,
thu nhiéu ltta qua cho dén khi cay gia va tan la.
Qua ca dang tuoi co thé duoc st dung ngay trong
cac mon an, hoac phoi kho dé bao quan. Ca dang
phoi kho duoc treo trén gian bép hodc trong cac
thung kin dé gitr duoc vi dang va huong thom dic
trung. Thu hat 1am giong cho vu sau khi vo qua cé
mau vang hoac dé hat rung va moc ngoai tu
nhién.

Y nghia vin héa: Ca ding khong chi la mot
loai thuc ph4m ma con 1a biéu tuong ctia van hoa
am thuc va truyén théng ctia nguoi E Pé. Mén an
ttr ca dang duoc dung trong cac dip 1& hoi, ngay
Tét, cac su kién quan trong khac cta cong
déng. Str dung ca dang trong cac mon an phan anh
su két noi gita con nguoi voi thién nhién va cac
yéu té van hoa truyén thong ctia nguoi E Peé.

3.3.4. Kién thitc canh tdc cdy muop huong cia
nguoi dan dia phuong

Giong muop co truyén duoc ba con st dung 1a
giong muop qua tron, la giong co nang suat cao,
pham chat tot, thich hop voi diéu kién khi hau ctia
vung Tay Nguyén. Hinh thai qua c6 dang qua tron,
mau xanh nhat, vé nhan va thit qua day.

Canh tac: Truoc khi trong, dat duoc lam toi
X0p, sach co dai, lén luong dé thoat nudc tot. Thoi
vu trong mudp thuong vao mua xuan hoac mua he,
khi nhiét ¢ dt 4m. Lam gian: Tao gian mudp cao
khoang 2 m va c6 du khong gian cho cay phat
trién. Khoang cach trong: Cay x cay khoang 0,7 -
1,0 m, hang x hang khoang 3,6 - 4,0 m. Tuw6i nuéc
thuong xuyeén, diac biét 1a trong mua kho dé cay
khong bi thiéu nuéc. Bon phan: Bon phan N, P, K
dinh ky dé cung cép dinh duong cho cay. Phong
trir sau, bénh: Dung cac bién phap phong trir sau,
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bénh hiéu qua dé bao vé cay trong. Ngat dot: Ngat
dot khi cay c6 nhanh bo dai khoang 1,0 - 1,5 mét
dé cay phat trién va ra nhiéu qua hon. Thoi diém
thu hoach: Thu hoach khi qua c6 mau xanh nhat,
vo nhén va thit qua day. Thu hoach bang cach cit
qua hoac g& qua ra khoi gian. Muop huwong ngoai
canh tac theo luéng con duoc nguoi dan trong
trong vuon dé leo gian, hodc leo trén cay an qua,
hang rao phuc vu nhu cau hang ngay va tieu thu
tai dia phuong.

3.4. Gidi thiéu cac ngudn gen quy, tiém ning

Két qua diéu tra thu thap cho thay, mot so xa
vling sau, vung xa cua cac huyén: Krong Bong,
Lik, Buon Pon ba con dan toc E Pe, M’Nong con
luu gitr tap quan canh tadc nuwong ray nén con mot
s6 giong laa, ngo, ca dang, muop, dac biet 1a laa té
rdy Pagon (2024-QGDL 06), Coi cau (2024-
QGDL.09) c6é chat luong tot, an ngon, déo. Lua
nép ray San pung (2024-QGDL 07), nép cai den
bie O Euga (2024-QGDL 03) diing gao dé théi xoi
vao nhirng ngay 1é, Tét, lam banh vao nhitng ngay
1& hoi. Cac nguodn gen lda noi trén cling ngudn gen
ng6 nép, ca dang va mudp ban dia can c6 mo hinh
bao ton tai chd dé luu gitt va phat trién cac nguon
gen quy, tiém nang.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Két qua diéu tra thu thap thong tin tir 300 ho
dan thudc 12 xa tai 6 huyén: Buén Don, Krong
Bong, Ea Kar, Lak, Krong Ana, Krong Pak cta tinh
bik Lik cho thdy, tap quan canh tac va van hoa
am thuc trong sinh hoat cac cong dong dan toc co
anh huéng nhiéu dén san xuat nong nghiép tai moi
vung, mién. Pa thu duoc 55 mau giong cay trong
ban dia gom: 24 mau giong lua (43,6%), 15 mau
giong ngo (27,3%), 9 mau giong ca dang (16,3%) va
7 mau giong mudp huong (12,8%), duoc thu thap
cht yéu cua dong bao dan toc E Peé va M’Nong,
chi c6 2 mau giong lua duoc thu thap théem ctaa
déng bao dan toc Tay va Nung.

4.2. Kién nghi

Tang cuong cong tac bao ton quy gen cay
trong tai vung diéu tra, diéu tra thu thap tong thé
nguodn gen cay trong, két hop khai thac st dung
hop ly cac nguédn gen cay trong quy tiém nang cé

gia tri thong qua bao ton tai cho, dac biét doi voi
nguodn gen lua, ngod, ca ding va mudp huong cia
dong bao dan toc E Pe, M’Nong tai tinh Pak Lik
nham bdo toén va phat trién bén vimg nguon gen
cay trong, phuc vu nhu cau phat trién kinh té tai
dia phuong.

LO1 CAM ON

Nghién curu nady duroc tii tro boi So Khoa hoc
va Cong nghé tinh Pik Lik trong khuon kho
nhiém vu: "Bdo ton mot s nguon gen cay trong
bdn dia ngin ngdy (lia, ngo, ca ding va muop
huong” cua tinh Pak Lak” thure hién 2024 - 2025 do
Trung tim T3ai nguyén thuc vit chu tri.
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SURVEY RESULTS ON INDIGENOUS KNOWLEDGE AND COLLECTION OF CROP GENETIC
RESOURCES IN DAK LAK PROVINCE 2024
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Vu Xuan Truong!, Vu Linh Chi', Hoang Thi Lan Huong!, Nguyen Ngoc Quat?
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Abstract

Dak Lak province, located in the heart of Vietnam’s Central Highlands, is characterized by
diverse natural conditions and rich cultural heritage. It is home to many indigenous ethnic
communities such as E De, M’Nong, Gia Rai, Tay and Nung. Over generations, these
communities have developed and preserved a wealth of traditional knowledge related to the
cultivation, preservation and utilization of traditional crop varieties. Among them, upland rice,
maize, bitter apple and sponge gourd are not only integral to local livelihoods and cuisine but also
hold significant genetic value for conservation and crop improvement. To document and
safeguard these valuable genetic resources, the Plant Resources Center conducted surveys and
collected germplasm of rice, maize, bitter apple and sponge gourd from 12 communes in six
districts: Buon Don, Krong Bong, Ea Kar, Lak, Krong Ana and Krong Pak of Dak Lak province. A
total of 55 accessions were collected, including 24 rice, 15 maize, 9 bitter apple, and 7 sponge
gourd accessions. Most of the accessions were provided by the E De and M’Nong ethnic groups,
with additional rice samples contributed by the Tay and Nung communities. The cultivation of
these local varieties is mainly based on traditional shifting cultivation practices: slashing, burning,
direct seeding, manual tending, and harvesting using simple tools. Notably, rice is threshed by
hand directly in the field instead of using sickles or reaping, a practice that reduces seed loss due
to easy shattering and aligns with local farming customs. Based on the survey results, the
research team identified several representative germplasms of rice, maize, bitter apple and
sponge gourd for developing in-sifu conservation models in local communities, thereby
contributing to the sustainable preservation and utilization of the Central Highlands’ valuable

plant genetic resources.

Keywords: Bitter apple, collection, genetic resources, maize, rice, sponge gourd.
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ANH HUGNG CUA MAT B0 VA LUONG LAN BON DEN
SINH TRUONG VA NANG SUAT CUA GIONG LAC L29
TRONG VU XUAN TAI TiNH THANH HOA

Tong Van Giang® ", Hoang Thj Lan Thuong!

! Khoa Néng Lam Nguw nghiép, Truong Pai hoc Hong Dirc

"Email: tongvangiang @hdu.edu.vn

TOM TAT

Nghién ctru duoc tién hanh nham danh gia anh hudng ctia mat do va luong lan bon dén sinh
tredng va nang suat cta giong lac 129 trong vu xuan nam 2024 va 2025 tai tinh Thanh Héa. Thi
nghiém 1 gém 4 cong thirc mat do (25, 30, 35, 40 cay/m?), thi nghiém 2 gém 5 luong bon lan (0,
60, 90, 120, 150 kg P,0./ha) duoc bé tri theo khoi ngau nhién hoan chinh (RCBD) v¢i 3 1an nhac
lai. Két qua cho thdy, khi ting mat do thi chiéu cao cay va chi s6 dién tich 14 tang lén, tuy nhién
kha nang tich liay chat kho, cac yéu to cau thanh nang suit va nang suit ca thé giam. Mat do
trong 35 cay/m? cho cay lac sinh truéng, phat trién tot, cho nang suat ly thuyét (3,78 tdn/ha) va
nang suat thuc thu (3,26 tdn/ha) dat gia tri lon nhat. Cac chi tiéu sinh truong, cac yéu to cau
thanh nang suit va nang suat tang khi ting lwong 1an bon tir 0 lén 120 kg/ha, tiép tuc tang luong
lan bon lén 150 kg/ha thi cac chi tiéu trén c6 xu huéng gidm xuéng. Muc bon 120 kg P,O-/ha
cho cac chi tiéu sinh truong va nang suat dat cao nhat, dac biét nang suat ly thuyét dat 4,59

tan/ha va nang suat thuc thu dat 3,75 tdn/ha.

Tt khéa: Cay lac, mat do, phan Ian, sinh trudng, ning suat.

1. DAT VAN BE

Cay lac (Arachis hypogaea 1.) la cay cong
nghiép ngan ngay, c6 kha ning thich tng rong,
khong kén dat, dem lai hiéu qua kinh té cao hon
so vOi cac cay trong khac trén dat bac mau, dat
ngheo dinh dudong. Ngoai ra, ciy lac con c6 vai
tro cai tao dat rat 16n nho vi khuin nét san co
dinh dam (Rhizobium vigna) séng cong sinh trén
ré, do d6 lac 1a cay khong doi hoi nhiéu phan bon
dam. Trong cac yéu t6 dinh duong da luong, lac
1a cay ho dau va can luong lan 16n hon so voéi cac
cay trong khac cung ho. Lan c¢6 vai tro thuc diy
qua trinh c6 dinh dam, ting cudng cac hoat dong
sinh ly va 1a yéu t6 quan trong quyét dinh nang
suat lac [1, 2]. Bén canh cac yéu t6 dinh duong,
nghién ctru xac dinh mat do trong téi wu ciing
dong vai trd quan trong trong viéc thuc ddy sinh
treong va phat trién cta cay lac, dong thoi han
ché sau, bénh gay hai va su canh tranh dinh
duong gitip nang cao nang suat va hiéu qua kinh
té, tir do6 gop phan hoan thién quy trinh canh tac
lac hiéu qua va bén vimng.

Trudc ap luc vé do thi hoa va chuyén déi muc
dich st dung dat, dién tich san xuat nong nghiép
noi chung va dién tich tréng lac noi riéng tai tinh
Thanh Hoéa c6 xu huéng bi thu hep. Theo thong ke
cua S& Nong nghiép va Moi truong tinh Thanh
Hoa, dieén tich dat trong lac tai tinh Thanh Hoa
nam 2023 dat khoang 6.000 ha, giam gan 30% so
voi nam 2022 (8.690 ha), trong khi yéu cau luon
phai duy tri va nang cao nang suat dé dam bao san
luong. Giong lac 129 c6 tiém nang nang suat cao,
duoc dua vao san xuat thit nghiém tai tinh Thanh
Ho6a nam 2020. Tuy nhién, van chua c6 cong trinh
nghién ctu nao duoc cong bo cho gidng lac nay tai
tinh Thanh Héa. Vi vay, nghién ctu hoan thién
quy trinh canh tac giong lac 129 tai tinh Thanh
Hoa la can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Giong lac 1.29 duoc Trung tam Nghién ctru va
Phat trién dau do, Vién Cay luong thuc va Cay
thuc pham chon tao tit t6 hop lai don gitta giong
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L18 x L16. Giong c6 thoi gian sinh truéng 110 - 120
ngay, c6 kha nang khang bénh héo xanh vi khuén,
nhiém nhe voi bénh dom 14.

Phan chuong hoai muc, voi, dam uré (46% N),
lan supe (16,5% P,0Os), kali clorua (60% K,O).

2.2. Phuong phap nghién ctru

Thi nghiém 1: Anh hudng ctia mat do dén sinh
truéng va nang suit ctua giong lac L29 trong vu
xuan nam 2024 va 2025 tai tinh Thanh Hoa, duoc
bo tri theo khéi ngau nhién hoan chinh (RCBD) 3
lan nhéac lai gdm 4 cong thuc twong tng véi 4 mat
do trong (25, 30, 35, 40 cay/m?. Dién tich méi 6
thi nghiém la 10 m? téng dién tich khu thi nghiém:
(10m?x4) x3 =120 m%

Thi nghiém 2: Anh hudng ctia lwong 1an bon
dén sinh truéng va nang suat cua giong lac 129
trong vu xuan nam 2024 va 2025 tai tinh Thanh
Hoa duoc bo tri theo khoi ngau nhién hoan chinh
(RCBD) 3 lan nhéc lai gébm 5 cong thttc twong tng
voi 5 luong lan bon (0, 60, 90, 120, 150 kg
P,0O-/ha). Dién tich mdi 6 thi nghiém la 10 m?
téng dién tich thi nghiém: (10 m*x 5) x 3 = 150 m?.

Céc thi nghiéem duoc trong trong 2 vu xuan
cua 2 nam 2024 va 2025 (thoi gian gieo ngay
15/01/2024 va 12/01/2025) tai xa Pong Tién,
huyén Dong Son, tinh Thanh Hoéa (nay la phuong
bong Tién, tinh Thanh Hod) trén nén dat thit nhe,
do phi trung binh, pHgq = 5,3, chat hitu co OM =
5,2%, dam téng so (N) = 0,28%, lan tong s6 (P,0,) =
0,14%, kali tong so (K,0) = 1,72%.

Ky thuat tréong va cham séc: Thi nghiém 1.
Mat do trong theo cac cong thic thi nghiém.
Lirong phan bon cho 1 ha gom: 8 tAn phan chudéng/ha
+ 400 kg voi bot + 30 kg N + 90 kg P,O; + 60 kg K,O.
Thi nghiém 2: Mat d6 trong 35 cay/ha. Luong phan
boén cho 1 ha gdm: 8 tin phan chudéng/ha + 400 kg voi
bot + 30 kg N + 60 kg K,O va luong 1an bén theo cac
cong thie thi nghiém.

Céch bon: Bon 16t 100% phan chuéng + 100%
lan supe + 50% voi bot. Bon thuc 1an 1 sau trong 14
ngay: 50% uré + 50% kali. Bon thuc lan 2 trudc khi
ra hoa: 50% uré + 50% kali. Bon thtc lan 3 khi cay
lac dam tia ci: 50% voi bot. Bon thuc phan cach goc 2
cm, phtt phan va vun géc sau mdi lan bon.

Céc chi tiéu theo doi:

Céc chi tiéu sinh truéng: Chiéu cao cay (cm):
banh dau c6 dinh cach mat dat 1 cm va theo doi
do dém tai cac thoi diém sinh truong.

Chi so0 dién tich 1a (LAD) (m? la/m? dat) xac
dinh theo coéng thic sau:

S (Mat do cay) = (Dién tich 14 clia 1 cay)
Chi so dien tich [a (LAI) =

Dién tich 6 thi nghiém

Dién tich 14 (dm?/cay): Dién tich 14 duoc xac
dinh bing phuong phap can nhanh va tinh theo
cong thirc sau:

Dién tich 1a = :1—1

Trong d6: W1 1a khai luong 14 tuoi ctia 1 cay (g);
W2 la khéi luong ctia 1 dm? 12 tudi ().

Khoi luong cay kho (g/cay): Puoc danh gia
vao giai doan qua chac véi 5 cay/o6 thi nghiém.
Khoi luong kho duoc xac dinh bang cach cit rieng
than 14 va say & nhiét do 80°C dén khi khoi luong
khong déi.

- Cac yéu to cau thanh nang sudt va niang suat:
Téng s6 qua/cay (qud); ty le qua chac/cay (%);
khai luong 100 qua (g); khoi luong 100 hat (g); ty
lée nhan (%); nang suat ca thé (g); nang suat ly
thuyét (tAn/ha). Cac chi tiéu nay duoc danh gia tai
thoi diém thu hoach véi 10 cay/6 thi nghiém.
Nang suat thyc thu (tdin/ha) duoc danh gia bang
nang suat thuc t€ thu duoc trén 6 thi nghiém va quy
ddi ra ha.

2.3. Phuong phép xtt ly s6 liéu

Stt dung phan mém IRRITAST 5.0 va phuong
phap kiém dinh Duncan ¢ mic 5% dé danh gia su
khac biét gitta cac cong thirc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia mat do trong dén sinh
truedng va ning sudt ctia giong lac 1.29

3.1.1. Anh hudng ctia mat do trong dén dong
thdi tang truong chiéu cao cay cua giong lac L29

Khi ting mat do trong thi chiéu cao cay c6 xu
huong tang len & tat ca cac giai doan theo doi, két
qua nghién cttu nay tuong dong voi két qua nghién
cttu trén giong lac LDH.09 ctia H6 Huy Cuong va cs
(2016) [3]. Tai thoi ky ra hoa, chiéu cao cay cao nhat
(11,16 cm) & mat do trong 40 cay/m? va sai khac co y
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nghia so voi & mat do trong 25 cay/m?® Chiéu cao
cay thap nhat (10,06 cm) & mat do trong 25 cay/m?
va khong sai khac c6 y nghia so v6i & mat do trong
30 va 35 cay/m? Dén thoi ky thu hoach, chiéu cao
cay cao nhat (46,20 cm) & mat do trong 40 cay/m’ va

sai khac c6 y nghia so véi mat do trong 25 cay/m2 O
mat do trong 25 cay/m? c6 chiéu cao cay thap nhat
dat 40,30 cm va khong sai khac c6 y nghia so voi mat
do trong 30 va 35 cay/m>

Béng 1. Anh huéng cia mat d¢ trong dén dong thai ting truéng chidu cao cay ctia giéng lac 129

Mat do trong Thoi ky ra hoa Thoi ky hinh thanh Thoi ky
(cay/m?) (cm) qua (cm) thu hoach (cm)
25 10,06° 29,93 40,30
30 10,26® 30,91 42,30
35 10,97 32,42 45,00
40 11,16* 32,92° 46,20
CV(®) 54 6,7 72
LSD, s 10 25 58

Ghi chu: SO liéu trung binh 2 vu: Vu xuan nam 2024 va 2025, nhimg so cung cot khac chir cdi a, b... thi
khdc nhau co y nghia thong ké qua phép thir Duncan ¢ nuic y nghia 5%,

3.1.2. Anh hutng cia mat do trong dén chi so
dién tich I4 va kha nang tich luy chat kho cua giong
lac L29

Chi so dién tich 14 c6 xu hudéng ting lén khi
mat do trong tang, trong khi d6 kha nang tich liay
sinh khoi lai gidm dan khi ting mat d¢ trong. Két
qua nghién ctu nay twong tu véi két qua nghién
cttu ciia Pinh Thai Hoang va cs (2021) [4]. Tai thoi
ky ra hoa, chi so dién tich 14 cao nhat dat 2,2 m®
la/m? dat & mat do trong 40 cay/m? va thap nhat
dat 1,6 m? 1a/m? dat & mat do trong 25 cay/m>
Khong sai khac cé y nghia so v6i & mat do trong
35 va 30 cay/m® Dén thoi ky thu hoach, chi so
dién tich 14 cao nhat dat 3,8 m?* la/m?* dat & mat do
trong 40 cay/m?’ va khong sai khac c6 y nghia so
voi mat do trong 35 cay/m? Chi so dién tich 1a

thap nhat dat 2,8 m* 1a/m? dat & cong thirc trong
25 cay/m® va khong sai khac c6 y nghia so voi mat
do trong 30 cay/m?.

Tai thoi ky ra hoa, kha nang tich lay chat kho
cao nhat dat 4,6 g/cay & mat do trong 25 cay/m?
va khong sai khac c6 y nghia so v6i mat do trong
30 cay/m? Kha nang tich lay sinh khoi thap nhat
dat 3,0 g/cay & mat do trong 40 cay/m’ va khong
sai khac c6 y nghia so mat do trong 35 cay/m?
bén thoi ky thu hoach, kha nang tich lay chat kho
cao nhat dat 41,2 g/cay & mat do tréong 25 cay/m?
va khong sai khac c6 y nghia so mat do trong 30 va
35 cay/m?® Kha nang tich lily chat kho thdp nhat
dat 35,1 g/cay & mat do trong 40 cay/m’ va khong
sai khac c6 y nghia so voi mat do trong 35 cay/m?
qua phép tht Duncan.

Béng 2. Anh hudng ctia mat do tréng dén chi sé dién tich 14 va kha ning tich liy chit kho

ctia giong lac L29
Mat do Thoi ky ra hoa Thoi ky hinh thanh qua Thoi ky thu hoach
P Chisodién | Tichlug | Chisodiéen | Tichluy v 1n w1 1. | Tichluy
trong , ) o o , , o | Chisodiéntich la - A
(cay/m?) tich 14 chat kho tich 14 chat kho (m? 14/m? dat) chat kho
Y (m?la/m*dat) | (g/cay) | (m®la/m*dat) | (g/cay) (g/cay)
25 1,6° 4,6 4,0° 13,8° 2,8 41,2%
30 1,8 4,1 4,6 13,7% 3,0° 39,7%
35 1,9° 3,6™ 5,3 12,6 3,5% 36,7%
40 2,2 3,0° 5,9 11,7 3,8 35,1°
CVw) 6,8 72 51 49 83 57
LSD, s 02 0,6 08 11 0,7 16

Ghi chu: So liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhitng so cung cot khac chir cdi a, b,
C... thi khidc nhau co y nghia thong ké qua phép thir Duncan ¢ mutc y nghia 5%.
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3.1.3. Anh huéng cia mat do trong dén muic
do nhiém séau, bénh cua giong lac L29

Khi ting mat d¢ trong, sau, bénh hai c6 xu
huong phat sinh gay hai nhiéu hon. Cu thé, mat do
sau cuon la tang dan tir 2,3 - 4,5 con/m? theo muc
tang mat do tir 25 - 40 cay/m® Mat do sau khoang

dao dong tir 0,47 - 1,43 con/m?, trong d6 & mat do
trong day 40 cay/m? c6 mat do sau khoang cao nhat.
Bénh gi sit c6 xu huong gay hai nhiéu hon & cong
thic mat do cao, dao dong tir 2 (mat do 25 cay/m?) -
5 diém (mat do 40 cay/m?). Bénh dom nau va dom
den gay hai & muc do nhe téi trung binh.

Béng 3. Anh hudng ciia mat do trong dén mitc d6 nhiém sau, bénh ciia gidng lac 129

Mat do trong | Sau cuénla | Saukhoang | Bénh gisat | Bénh dom nau | Bénh dom den
(cay/m?) (con/m?) (con/m? (diém 1-9) (diém 1-9) (diém 1-9)
25 2,3 0,47 2 2 2
30 2,7 0,75 4 2 3
35 3,1 0,93 4 3 3
40 4,5 1,43 5 4 3

Ghi chu: So6 liéu theo doi trung binh 2 vu: Vu xudn nam 2024 va 2025.

3.1.4. Anh hudéng clia mat do tréng dén cac
yéu t6 cau thanh ning sudt ctia giong lac 1.29

Téng s6 qua trén cay dao dong tir 11,7 - 12,5
qua. S6 qua/cay va sé qua chic/cay cé xu huéng
giam khi tdng mat do trong, két qua nghién ctru nay
tuong dong voi két qua nghién ctru ctia Dinh Thai
Hoang va cs (2011) [4]. Téng s6 quéa/cay cao nhat &
mat do trong 25 cay/m? va khong sai khac voi mat do
trong 30 cay/m? & mat do trong 40 cay/m?’ c6 tong so
qua/cay thap nhat va khong sai khac véi mat do trong
35 cay/m? S6 qua chéc/cay cao nhat & mat do trong
25 cay/m*dat 9,1 qua/cay, tiép dén 1a mat do trong 30
cay/m? va thap nhat & mat do trong 40 cay/m? dat 7,1
qua/cay. Khoéi luong 100 quéa cao nhat & mat do trong

25 cay/m? dat 145,5 g va khong sai khac voi mat do
trong 30 cay/m? thap nhat & mat do trong 40 cay/m’
dat 132,7 g va khong sai khac voi mat do trong 35
cay/m?. Khi phan tich qua phép tht Duncan cho thay,
khai lwong 100 hat & mat do trong 30 va 35 cay/m’
khong sai khac c6 y nghia & mitc 5%. Ty 1é nhan cao
nhat & mat do trong 25 cay/m’ dat 72,2% va khong sai
khac so voi mat do trong 30 va 35 cay/m?, thap nhat &
mat do trong 40 cay/m?va khong sai khac véi mat do
trong 30 va 35 cay/m? Ti két qua trén cho thay, khi
tang mat do thi s6 qua chac, khai lugng 100 qua, 100
hat c6 xu huéng giam. Két qua nay tuong déng voi két
qua nghién cttu vé mat do trong lac ctia H6 Huy
Cuong va cs (2016) [3], Tran Thi An va cs (2016) [5].

Béng 4. Anh hudng ctia mat do tréng dén cac yéu t6 cdu thanh ning sust ciia giéng lac 1.29

Mat do trong Téng so S6 qua P100 qua | P100 hat | Ty le nhan
(cay/m?) qua/céy (qua) | chic/cay (qua) (2 () (%)
25 12,8 9,1° 145,5? 56,5 72,22
30 12,5 8,3 140,9% 55,3 71,7
35 12,0° 7,8 138,6" 54,4° 71,1
40 11,7 7,1° 132, 7 52,2¢ 70,3P
CV(%) 6,0 7,0 4,9 6,1 42
LSD, ;s 0.4 0.3 6,6 19 17

Ghi chu: S6'liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhing so cung cot khic chircdia, b, c... thi
khéc nhau co y nghia thong ké qua phép thir Duncan ¢ nuic y nghia 5%,

3.1.5. Anh hudng cia mat dp trong dén nang
sudat cua giong lac L29

Nang suat ca thé giam dan khi ting mat do
trong tir 25 cay/m® lén 40 cay/m? két qua nghién
ctru nay tuong déng voi két qua nghién ctu cla
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binh Thai Hoang va cs (2011) [4]. Nang suat ca thé
cao nhat & mat do 25 cay/m?* dat 13,5 g/cay, tiép
dén & mat do trong 30 cay/m? dat 11,7 g/cay. Nang
suat ca thé thap nhat dat 9,4 g/cay & mat do 40
cay/m? va sai khac so voi mat do trong 35 cay/m?.
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Nang suat ly thuyét cao nhat dat 3,78 tdn/ha & mat
do 35 cay/m?’ va khong sai khac so mat do trong 30
va 40 cay/m? Nang suat ly thuyét thap nhat dat
3,37 tan/ha & mat do 25 cay/m? va khong sai khac

so voi mat do trong 30 cay/m?®. Nang suat thuc thu
cao nhat dat 3,26 tin/ha & mat do 35 cay/m? va
khong sai khac so voi mat do trong 40 cay/m?, thap
nhat & mat do 25 cay/m? dat 2,35 tin/ha.

Béng 5. Anh hudng ciia mat do trong dén niing suét ctia giéng lac L29

Mat do trong Nang suat c4 thé Nang suat ly thuyét | Nang suat thuc thu

(cay/m? (g/cay) (tan/ha) (tan/ha)
25 13,5° 3,37 2,35°
30 11,7 3,51% 2,99
35 10,8 3,78 3,26%
40 9,4¢ 3,76% 3,14%

CV(w) 82 6,4 6,1

LSD,, 1,50 0.31 0.20

Ghi chu: S6'liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhimg so cung cot khdc chivcdi a, b, c...
thi khdc nhau co y nghia thong ké qua phép thir Duncan ¢ muic y nghia 5%

3.2. Anh huéng ciia luong lan bén dén sinh
truedng va niang sudt ctia giong lac 1.29

3.2.1. Anh hudng cia luong lin bén dén chiéu
cao cay cua giong lac L29

Thoi ky ra hoa, chiéu cao cay cao nhat & cong
thuic bon 120 kg P,Os/ha dat 11,76 cm va khong sai
khac c6 y nghia so & luong 1an bén 60, 90, 150 kg/ha.
Chiéu cao cay thap nhat dat 10,26 cm & cong thic

bén 0 kg P,Os/ha va khong sai khac c6 y nghia so
voi & luong bon 60 kg P,0s/ha. Pén thoi ky thu
hoach, chiéu cao cay cao nhat & cong thiec bon 120
kg P,0O;/ha dat 48,00 cm va khong sai khac co y
nghia so voi & luong bon 90 va 150 kg P,Os/ha.
Chiéu cao cay thap nhat & cong thic bon 0 kg
P,0;/ha dat 40,50 cm va khong sai khac cé y nghia
so voi & lugng bon 60 kg P,Os/ha.

Béng 6. Anh hudng ctia lugng 1an bén dén chiéu cao cay cia giéng lac 129

Pon vi tinh: cm.

Luong lan bon (kg/ha) Thoi ky rahoa | Thoiky hinh thanh qua | Thoi ky thu hoach
0 10,26 30,13° 40,50
60 10,56 30,73 43,40°
90 11,16 32,63% 45,707
120 11,76 34,33* 48,00°
150 11,46° 33,13 46,50
CV(%) 56 6,3 7,2
LSD, s 14 23 35

Ghi chu: So liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhitng so cung cot khac chir cdi a, b,
C... thi khidc nhau co y nghia thong ké qua phép thir Duncan ¢ mutc y nghia 5%.

3.2.2. Anh hudng ciia luong lin bon dén chi so
dién tich 14 va kha nang tich luy chat kho cua
giong lac L29

Chi s6 dien tich 14 c6 xu huong ting lén khi
tang luong 1an bon. Két qua nghién cttu nay twong
déng voi két qua nghién cttu ctia Lé Kha Tuong va
cs (2017) [6]; Vi Ngoc Thing va cs (2018) [7],
Tran Thanh Duc va cs (2022) [8]. Tai thoi ky ra
hoa, chi s6 dién tich 14 cao nhat & cong thic bon
120 kg P,Os/ha dat 2,0 m? 1a/m? dat va khong sai

khac cé y nghia so voi cong thicc bon 90 va 150 kg
P,0O-/ha. Chi so dién tich 14 thap nhat dat 1,1 m?
l4/m? dat & cong thic khong bon lan. Dén thoi ky
thu hoach, chi s6 dién tich 14 cao nhat & cong thixc
bon 120 kg P,O-/ha dat 3,7 m? 14/m? dat va khong
sai khac co6 y nghia so cong thirc bon 90 va 150 kg
P,0./ha. Chi s6 dién tich 14 thap nhat & cong thixc
khong bon lan dat 3,0 m* 1a/m?* dat va khong sai
khac c6 y nghia so voi cong thuc bon 60 kg
P,0s/ha.
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Béng 7. Anh hudng ciia lugng 1an bén dén chi sé dién tich 14
va kha niing tich luy chat kho cta giéng lac 1L.29

Luon Thoi ky ra hoa Thoi ky hinh thanh qua Thoi ky thu hoach
1an 'b(,)i Chi s6 dién Tichluy | Chisodien | Tichluy | Chisédién | Tich luy
(ke/ha) tich 14 chat kho tich 14 chat kho tich 1a chat kho
g (m*1a/m* dat) | (g/cay) | (m®la/m*dat) | (g/cay) | (m*1a/m?®dat) | (g/cay)
0 1,1¢ 3,2¢ 4,0° 11,5 3,0° 30,5¢
60 1,5° 3,4 5,0° 12,2 3,2 32,7°
90 1,9 3,62 5,3 12,8% 3,5 36,7°
120 2,02 3,82 5,7% 13,5% 3,7 38,07
150 1,9 3,7 5,2 12,72 3,4% 36,1%
CV%) 53 72 81 7,6 6,5 78
LD, 0.2 0.2 0.6 1.0 0.3 1.3

Ghi chu: S0 liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhing so cung cot khic chircdia, b, c... thi

khdc nhau co y nghia thong ké qua phép thir Duncan ¢ nuic y nghia 5%,

Tai thoi ky ra hoa, kha nang tich liy chat kho
cao nhat & cong thiec bon 120 kg P,Os/ha dat 3,8
g/cay va khong sai khac c6 y nghia so v6i cong
thic bon 90 va 150 kg P,Os/ha. Kha nang tich lay
chat kho thap nhat ¢ cong thiec khong bon lan dat
3,2 g/cay. Bén thoi ky thu hoach, kha niang tich
lity chat kho cao nhat dat 38,0 g/cay ¢ cong thirc
bon 120 kg P,Os/ha va khong sai khac cé y nghia
so voi cong thie bon 90 va 120 kg P,Os;/ha. Kha
nang tich liy chat kho thap nhat dat 30,5 g/cay &
cong thirc khong bon lan.

3.2.4. Anh huéng cia luong lin bon dén mikc
do nhiém sau, bénh hai ctua giong lac L29

Két qua & bang 8 cho thdy, trong vu xuan nim
2024 va 2025, sau cuon la xuat hién voi mat do
trung binh tir 1,7 - 2,5 con/m2, trong d6 cong thic
khong bon lan c6 mat do cao nhat 1a 2,5 con/m2.
Sau khoang xuat hién & giai doan lac ra hoa, ddm
tia voi mat do tir 0,56 - 0,67 con/m2. Mic do nhiém
d6m nau va dom den & cac cong thirc déu & muc
trung binh, dao dong tir 2 - 3 diém. Bénh gi sat gay
hai & mic do tir nhe t6i trung binh (tr 3 - 5 diém).

Béng 8. Anh hudng ciia lrong 1an bén dén mitc d nhiém sau va bénh hai & giéng lac 129

Luong lan bon | Saucuénla | Saukhoang | Bénh gisat | Béenh dom nau | Bénh dom den
(kg/ha) (con/m? (con/m? (diém 1-9) (diém 1-9) (diém 1-9)
0 2,5 0,67 4 2 3
60 2,1 0,64 5 2 3
90 1,7 0,58 4 3 3
120 1,9 0,61 3 2 2
150 2,0 0,56 3 3 2

Ghi chu: So6 liéu theo doi trung binh 2 vu: Vu xudn nam 2024 va 2025.

3.2.5. Anh huéng cia luong lan bon dén cdc
yéu to cau thanh nang suat cua giong lac L29

Téng s6 qua/cay, s6 qua chac/cay, khoi luong
100 qua, khoéi luong 100 hat c6 xu hwong tang khi
tang luwong lan bon tir 0 len 120 kg/ha. Két qua
nghién cttu nay tuwong dong véi két qua nghién ctru
ctia Tran Thanh Duc va cs (2022) [8]. Tong so6
qua/cay cao nhat & luong 1an bon 120 kg/ha dat
12,7 qua va khong sai khac véi luong boén 90 va 150
kg/ha. Téng s6 qua/cay thap nhat & cong thic
khong boén lan dat 10,7 qua. S6 qua chac/cay cao
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nhat & luwong lan bon 120 kg/ha dat 8,8 qua va
khong sai khac véi luong bon 90 va 150 kg/ha.
Khoi Iwong 100 qua cao nhat & luong 1an bon 120
kg/ha va khong sai khac véi luong bon 150 kg/ha.
Khoi luong 100 qua thap nhat & cong thic khong
bon 1an. Khoi luong 100 hat cao nhat & luong lan
bon 120 kg/ha dat 55,8 g va khong sai khac véi
luong bon 90 va 150 kg/ha. Khoi luong 100 hat
thap nhat & cong thirc khong bon lan dat 51,7 g. Ty
lé nhan cao nhat ¢ luong lan bon 60 kg/ha va
khéng sai khac véi luong bén 120 va 150 kg/ha.
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Béng 10. Anh huéng ciia luegng lan bén dén cic yéu t6 cdu thanh ning sust ciia giéng lac 1.29

Luong lan bon | Téng s6 qua/cay S6 qua P100 qua | P100 hat Ty le

(kg/ha) (qud) chac/cay (qua) () (g nhan

0 10,7 6,7¢ 136,5° 51,7¢ 62,6°

60 11,1° 7,8 138,6° 53,6 70,2%

90 12,4° 8,1 140,6" 55,6 65,3"

120 12,7° 8,8 149,2% 55,8 69,3%

150 12,6 8,7" 141,8° 55,7% 69,0?
CVw) 53 6,6 54 52 53
LSD, s 0.9 0,7 32 16 2,0

Ghi chu: SO liéu trung binh 2 vu: Vu xudn nam 2024 va 2025, nhimg sé cung cot khdc chir cdi a, b,
C... thi khdc nhau cé y nghia thong ké qua phép thir Duncan ¢ muic y nghia 5%.

3.2.6, Anh hudng cia luong lin bén dén nang
suat cua giong lac L29

Nang suat ca thé tang dan khi tang luong lan
bon tir 0 1én 120 kg/ha. Két qua nghién ctiu nay
tuong tuw voi két qua nghién cttu ctia Tran Thanh
btic va cs (2022) [8]. Nang suat ca thé cao nhat dat
13,1 g/cay ¢ luong bon 120 kg P,O./ha, ti€p dén la
luong bon 150 kg P,O./ha. Nang suat ca thé thap
nhat dat 9,1 g/cay & cong thic khong bon lan.

Niang suat ly thuyét cao nhat dat 4,59 tdn/ha &
luong bon 120 kg P,Os/ha va khong sai khac so voi
luong bon 150 kg P,O./ha. Nang suét ly thuyét thap
nhat dat 3,20 tdn/ha & cong thie khong bon lan dat
3,2 tdn/ha. O luong bon 60 va 90 kg P,0./ha khong
sai khac c6 y nghia vé nang suit ly thuyét. Nang
suat thuc thu cao nhat dat 3,75 tin/ha & lugng bon
120 kg P,0./ha va thap nhat dat 2,20 tdin/ha & cong
thitc khong bon lan.

Béng 11. Anh hudng ciia lugng 1an bén dén ning sudt ctia giéng lac L29

Luong lan bon Nang suat ca thé Nang suat ly Nang suat thuc thu
(kg/ha) (g/cay) thuyét (tdn/ha) (tan/ha)
0 9,1¢ 3,20° 2,20°
60 10,8¢ 3,78 3,10°
90 11,4¢ 3,98" 3,26
120 13,17 4,59? 3,75*
150 12,3° 4,31% 3,32°
CV(%) 6,7 53 6,7
LSDy 5 03 03 04

Ghi chu: S6 liéu trung binh 2 vu: Vu xuan nam 2024 va 2025, nhimg so cung cot khdc chir cdi a, b,
C... thi khac nhau cé y nghia thong ké qua phép thir Duncan ¢ muic y nghia 5%.

4. KET LUAN

Mat do trong c6 anh hudng dén cac chi tiéu
sinh trudng va nang suat ctia giong lac 1.29. Khi
tang mat d¢ thi chiéu cao cay va chi s6 dién tich 14
c6 xu huong tang lén, tuy nhién kha nang tich lay
chat kho, cac yéu to cau thanh nang suit va nang
suat ca thé c6 xu huong giam. Nghién ctru cho
thdy, mat do trong 35 cay/m? cho cay lac sinh
truéng, phat trién tot, cho nang suat ly thuyét cao
nhat dat 3,78 tdn/ha va nang suat thuc thu cao
nhat dat 3,26 tan/ha. Lwong lan bon anh huéng ro
rét dén cac chi tiéu sinh trudong, cac yéu té cau

thanh nang suat cta giong lac L29. Cac chi tiéu
sinh truong, yéu t6 cau thanh ning suat va nang
suat tang khi tang lwong lan bén tir 0 len 120
kg/ha. Mtic bon 120 kg P,Os/ha cho cac chi tiéu
sinh trudng va nang suat dat cao nhat, nang suat ly
thuyét dat 4,59 tdn/ha va nang suat thuc thu dat
3,75 tan/ha.
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EFFECTS OF PLANT DENSITY AND PHOSPHORUS ON GROWTH AND YIELD OF PEANUT
VARIETY 129 IN SPRING CROP AT THANH HOA PROVINCE

Tong Van Giang’, Hoang Thi Lan Thuong®

! Faculty of Agriculture, Forestry and Fisheries, Hong Duc University
Abstract

The studies were conducted to evaluate the effects of density and phosphorus fertilizer on the
growth and yield of peanut variety L29 in the Spring 2024 - 2025 in Thanh Hoa province.
Experiment 1 included 4 densities (25; 30; 35 and 40 plants/m?), experiment 2 included 5
phosphorus fertilizer doses (0; 60; 90; 120 and 150 kg P,Os/ha). The experiments were arranged
according to the randomized complete block design (RCBD) with 3 replications. The results
shown that when density increased, plant height and leaf area index tend to increasing. However,
the dry biomass, yield components and yield tend to decreased when planting density increasing.
The study shows that a planting density of 35 plants/m? allows peanuts to grow and develop well,
giving the highest theoretical yield (3.78 tons/ha) and actual yield (3.26 tons/ha). The growth
parameters, yield components and yield increased when the amount of phosphorus fertilizer
increasing from 0 to 120 kg/ha. However, when the amount of phosphorus fertilizer continues to
increase to 150 kg/ha, the growth parameters, yield components and yield tend to decrease. The
fertilizer level of 120 kg P,Os/ha gives high values for growth indexes and yield, especially the
theoretical yield (4.59 tons/ha) and actual yield (3.75 tons/ha) reach the highest values.

Keywords: Peanut, plant density, phosphorus, growth, yields.
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NGHIEN CUU DANH GIA HIEU QUA
CUA CAC MAU NAM KY SINH CON TRUNG
POl vO1 RAY PHAN TRANG Bemisia tabaci
(Hemiptera: Aleyrodidae) GAY HAl RAU MAU TRONG
PIEU KIEN PHONG THi NGHIEM VA NHA LUGOI
Trinh Thi Xuan® ", Lé Qudc Truc!, Nguyén Vin Nhit Nam?,

Pham Vin Hiép?, Lam Thi Xuan Mai', Pham Kim Son'!

! Khoa bao vé thuc vat, Truong Nong nghiép, Pai hoc Can Tho

TOM TAT

? Truong Pai hoc Pong Thap
* Email: trinhthixuan @ctu.edu.vn

Thi nghiém nham muc dich danh gia hiéu qua ctia mot s6 loai ndm ky sinh con trung nhu:
Paecilomyces fumosoroseus, Beauveria bassianava Verticillium spp. trén au trung ray phan trang
(Bemisia tabaci). Két qua cho thay, trong diéu kién phong thi nghiém, & nong do 108 bao tt/ml,
cac ching nam ky sinh Paecilomyces fumosoroseus, Beauveria bassianava Verticillium spp. déu
c6 hiéu qua chong lai 4u trung ray phan trang. Tai thoi diém 9 ngay sau khi phun, tit ca cac
ching nidm P. fumosoroseus déu cho thay hiéu qua tir 77,5 - 95,0%. Cac nghiém thic xtt ly B.
bassiana c6 hiéu qua trén 83%. Tuong tu, hau hét cac chung Verticillium spp. déu cho thay hieéu
qua cao trén 80% (trir nghiém thirc xit Iy Ver-RS). Ngodi ra, trong diéu kién nha luéi, cac ching
nam Bb-RPT, Pae-RPT va Ver-RPT; cho hiéu qua cao nhat, 1an luot 1a 91,8%; 91,1% va 88,8%.

Tt khoa: Paecilomyces fiumosoroseus, Beauveria bassiana, Verticillium spp., rdy phan tring,

Bemisia tabaci.

1. BAT VAN BE

Ray phan trang Bemisia tabaci (Hemiptera:
Aleyrodidae) la mot trong nhting loai gay hai
nghiém trong trén rau & vung nhiét déi va can
nhiét doi, cé6 kha nang tan cong hon 600 loai cay
ky chu [1]. Chung chich hut nhua cay, lam giam
nang suat téi 50% va la moi gioi truyén virus gay
bénh, trong d6 Begomovirus la loai virus pho bién
nhat, c6 thé gay thiét hai tir 20 - 100% nang sut
[2]. Trong cac loai rau mau thi ca tim la mot trong
nhitng cay trong thuong xuyén bi ray phan trang
tan cong va gay thiet hai dang ké [3]. Thudc trir
sau hoa hoc la bién phap phd bién hién nay dé
quan ly doi twong nay, tuy nhién viéc stt dung bién
phap nay lau dai da dan dén su xuat hién cac quan
thé ray phan trang khang thuoc & nhiéu quoc gia,
tao ra thach thic lon trong kiém soat [4 - 6]. Do
do, viec nghién cttu giai phap thay thé an toan va

bén vitng tré& nén cap thiét. Nam ky sinh con
trung, voi hon 20 loai hiéu qua trong kiém soat ray
phan trang, da duoc tmg dung rong rai [7, 8], gitp
giam phu thudc vao thudc héa hoc va quan ly dich
hai bén ving. Viec danh gia hiéu qua cta cac
ching nam thu thap ngoai dong 1a budc di dau tién
dé tim ra chung niam tiém nang mang lai hiéu qua
phong trir cao cac doi tuong gay hai. Tir d6 ti€p tuc
nghién ctru va phat trién ché pham sinh hoc than
thién véi moi truong nham quan ly hiéu qua cac
loai con trung gay hai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu.

- Nguén ray phan trang:

Thanh trung ray phan trang B. tabaci duoc thu
ttr vuon ca tim tai thanh phé Can Tho, sau d6 duoc
tha vao 16ng nuoi kich thuéc 17 x 14 x 14 cm (dai x
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rong x cao) tai nha luwéi Khoa Bao vé thuc vat,
Truong Nong nghiép, Pai hoc Can Tho. Bén trong
long co cay ca tim duoc trong 20 ngay, cho thanh
trung dé tring, 4u trung no ra sé duoc st dung
cho cac thi nghiém.

- Nguén nam ky sinh con trung: Ngudn nam st
dung trong thi nghiém 1a nguon nim da duoc phan
lap truoc day tir nhing mau con trung bi nhiém nam
va gitt mau & nhiét do -33°C tai Phong thi nghiém

Hinh 1. Cac ching nim phat trién trén méi truong SDAY3

Phong trir sinh hoc, Khoa Bao vé thuc vat, Truong
Nong nghiép, Dai hoc Can Tho [9, 10]. Sau d6, nAm
duoc nhan sinh khoi trén moi truong SDAY3 1a moi
truong t6i wu cho su phat trién ctia nAm do Trinh Thi
Xuan & Lé Tuan Anh (2016) [11] nghién ctu, gom
cac thanh phan: Yeast extract (1 g), D-glucose (40
2), KH,PO, (1 g), MgSO, (0,5 g), peptone (10 g),
agar (20 g), Nuoc cat (1.000 mL).

a) Nam P, fumosoroseus; b) Nim B. bassiana; ¢c) Nam Verticillium spp.

2.2. Phuong phap nghién ctru

2.2.1. Danh gid hiéu qua cua cdc ching nim
doi voi rdy phan trang trong diéu kién phong thi
nghiém

Hiéu qua cua céac loai ndm ky sinh con tring
doi voi ray phan trang duoc danh gia riéng 1€ lan
luot trén nadm tim Paecilomyces fumosoroseus,
nam trang DBeauveria bassiana va nam
Verticillium spp. nhu mo ta & bang 1. Moi thi
nghiém duwoc bo tri theo thé thitc hoan toan

ngau nhién gém 6 nghiém thtc twong tng voi 5
chiing nam va mot nghiém thic doi chimg. Moi
nghiém thitc gébm c6 4 1an lap lai. M6i lan lap lai
twong tng voi 1 cay ca tim c6 sin 20 4u trung ray
phan trang trén 1a. Cac chau cay ca tim sau khi
bo tri thi nghiem duoc dat trong long ludi va @é
trén ké tai Phong thi nghiém Phong trir sinh
hoc, Khoa Bao vé thuc vat, Truong Nong nghiép,
bai hoc Can Tho véi nhiét do dao dong trong
khoang 28 - 32°C va @0 4m 75 - 85%.

Bang 1. Cac nghiém thic d4nh gia hiéu qua ctia cac loai nAm ky sinh ddi véi ray phén tring
trong diéu kién phong thi nghiém

Thi nghiém 1 Thi nghiém 2 Thi nghiém 3 A .
STT Nam P. fumosoroseus Nam B. bassiana Nam Verticillium spp. Nong do
1 Pae-RPT Bb-RPT Ver-RPT, 10® bao tir/ml
2 Pae-RX Bb-RM Ver-RPT, 10® bao tir/ml
3 Pae-BXN Bb-SKL Ver-RX 10° bao tir/ml
4 Pae-RS Bb-RX Ver-RM 10® bao tir/ml
5 Pae-RCC Bb-RS Ver-RS 10® bao tir/ml
6 Dbai chimg (nuoc cat) | Doi ching (nuoc cat) | Doi chung (nudc cat) -

Ghi chi: Pae: Paecilomyces fumosoroseus; Bb: Beauveria bassiana;, Ver. Verticilliunt, RPT: Ray phan

trang (Bemisia tabaci); RX: Riy xanh (Empoasca flavescens); BXN: Bo xit ndu (Tessaratoma papillosa);
RS: Rép sdp (Pseudococcus sp.); RCC: Riy chong canh (Diaphorina citri); RM: Riy mém (Aphis
gossypii); SKL: Sung khoai lang (Cylas formicarius); Pae-RPT: Nam Paecilomyces fitmosoroseus phan
I4p trén ray phan triang.

Tién hanh phun huyén phu cac ching niam
nong do 1a 108 bao tit/ml (bt/ml) twong tng timg
nghiém thic va thi nghiém trong bang 1, doi voi

nghiém thitc d6i chimg sé duoc phun nuéc cat
thanh trung, tat ca cac nghiém thiec déu duoc bo
sung chat bam dinh Tween 80 (0,01%). Huyén phu
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niam duoc phun bang may phun tue dong (ap suat 4
kg/cm?) trong vong 10 gidy lén cay ca tim da duoc
tha 20 4u trung ray phan trang. Cay ca tim sau khi
phun dugc cho vao léng ludi va dit ¢ diéu kien
phong thi nghiém dé theo doi. Trong qua trinh
theo doi can cung cap nudc moi ngay.

Chi tiéu ghi nhan: Ghi nhan s6 ray phan trang
con song o cac thoi diém 3, 5, 7, 9 ngay sau khi phun
(NSKP). Thu ray phan trang chét & cac nghiém thic
11 trong céc dia petri tai diéu kién phong thi nghiém,
quan sat dudi kinh hién vi soi néi dé thdy to nim
moc va tinh ty 1é moc ndm (ghi nhan nhiét do va do
am vao nhimg ngay lay chi tiéu).

............................................

SER I

Hinh 2. Hinh anh thu thap, nhan nuéi va bd tri thi nghiém
a) Thu thap ray phan trang ngodi dong; b) 4y trung rdy phan trdang; c) bo tri thi nghiém

222 Pdnh gid hiéu qua cua cdc ching nim
doi voi rdy phan trang trong diéu kién nha I

Thi nghiém duoc thuc hién tuong tw nhu &
muc 2.2.1 nhung khac diéu kién bo tri. Ry phin
trang va cay ca tim sau khi duoc xt ly voi huyén
phu nam theo timg nghiém thic & bang 1 sé cho
vao 16ng ludi va duoc dat & diéu kién nha luoi dé
theo doi. Diéu kién nha luéi duoc che pht bang
ludi cat nang, cay duoc cung cap nudc mdi ngay
mot 1an vao luc chiéu mat va nhiét do dao dong
trong khoang 35 - 41°C va do am 60 - 71%.

Chi tiéu ghi nhan: Ghi nhan s6 ray phan trang
con song & cac thoi diém 3, 5, 7, 9 NSKP. Thu ray
phan trang chét & cac nghiém thirc @ trong cac dia
petri tai diéu kién phong thi nghiém, quan sat duéi
kinh hién vi soi néi dé thdy to nAm moc va tinh ty
lé moc nam (ghi nhan nhiét do va do 4m vao
nhimg ngay lay chi tiéu).

2.3. Xtz ly s6 liéu

Mat s6 bao tir n4m duoc tinh bang cong thuc:

A=4x10xaxbh

Trong do: A 1a so luong bao tir; a 1a s6 bao ti
trung binh/6 nho nhat; b 1a hé s6 pha loang.

Po hiru hiéu & diéu kien phong thi nghiém
duoc tinh bang cong thic Abbott (1925) [12]:

Do hiru hiéu (%) = [(C-T)/C] * 100

Trong do: C 1a s6 ca thé ray phan trang song &
nghiém thtc doi chimg; T 1a s6 c4 thé ray phan
trang song & nghiém thtc c6 xit Iy nam.

Ty Ié moc nam trén rdy phan trang (%) = (a/b)
x 100

Trong d6: a 1a s6 ray phan trang c6 moc nim
trd lai; b 1a s6 ray phén trang chét thu duoc cta
tirng nghiém thtc.

S6 lieu duoc téng hop bing phan mém
Microsoft Excel 2010 va x& ly bing phan mém
thong keé SPSS. Phan tich phuong sai (ANOVA) dé
danh gia sy khac biét gitta cac nghiém thirc, so
sanh cac gia tri trung binh bang phép thit Duncan
(Duncan Multiple Range Test).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua cta cic ching nim P,
fumosoroseus d6i voi ray phédn tring trong diéu
kién phong thi nghiém va nha luw6i

Hiéu qua cta cac chiing nam P, fumosoroseus
duoc danh gid trén 4u trung tudi 2 cta ray phan
trang & diéu kién phong thi nghiém va nha lwoi
nham tim ra ching nim mang lai hiéu luc cao déi
voi doi tuong gay hai nay. Hiéu qua cia cac ching
nam P. fumosoroseus d6i voi ray phan trang trong
diéu kién phong thi nghiém va nha luéi duoc ghi
nhan tir 5 NSKP dén 9 NSKP va ty 1é moc nam tré
lai duoc trinh bay & bang 2.

O néng d6 10° bt/ml cic ching nim P,
fumosoroseus déu cho do hiru hiéu cao trén ray
phan tring. Cu thé, trong diéu kién phong thi
nghiém, & thoi diém 7 NSKP tat ca cac nghiém
thitc xtt Iy nAm déu cho do hiru hiéu cao trén 65%.
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Hiéu qua ctia ndm lén ray tiép tuc ting dén thoi
diém 9 NSKP, tat ca cac nghiém thirc xtt Iy nAm
déu cho d@o hiru hiéu cao dao dong tir 77,59 - 95%,
trong d6 nghiém thic Pae-RPT cho @6 httu hiéu

cao dat 95%, tuy nhién khong khac biét voi nghiém
thiec Pae-RS va Pae-RCC véi @6 hiru hiéu lan luot
dat 90,74% va 92,16%.

Bang 2. Do hiru hiéu va ty 1 moc ndm cta c4c chiing nim P, fumosoroseus
d6i voi ray phan tring B. tabaci diéu kién phong thi nghiém va nha luéi

T=28-32°C,RH =75 - 85%

T=35-41°C,RH=60-71%

Nghiém Do hitu hieu ¢ diéu kién phong thi nghiém Do hiru hiéu & diéu kién nha ludi
. 1A 0 I
thtc | 5NSKP | 7NSKP | 9NSKP | V1€ ® | 5nekp | 7nskp | 9 Nskp | V1€ O
moc nam moc nam
Pae-RPT 56,67* 88,75 95,007 97,43* 38,47% 74,44* 91,117 94,28
Pae-RX 38,47" 74,62 85,14 92,56 25,33¢ 53,22¢ 75,99° 93,08
Pae-BXN 33,27" 65,37¢ 77,59° 94,16* 24,27°¢ 50,08¢ 71,62°¢ 90,64*
Pae-RS 37,20° 78,9230¢ 90,74 95,82% 29,00° 60,43°¢ 80,17° 94,95%
Pae-RCC 43,75% 85,58 92,16% 94,36% 31,62 68,38 81,56 95,207
bai chimg 0,00¢ 0,001 0,001 0,00° 0,001 0,00¢ 0,001 0,00°
CV %) 16,02 13,68 10,05 10,01 4,47 3,27 4,88 8,5
M&C)’,nghi’a * % * % * % * % * % * % * % * %

Ghi chu: So'liéu trong cot co cung chir theo sau thi khong khac biét y nghia thong ké qua phép thir
Duncan; **: Khéc biét cé y nghia voi P < 0,01% ; NSKP: Ngdy sau khi phun; T: Nhiét do; RH: do 4m

Ciing voi cac ching nam P. fumosoroseus va
nong do xtr ly twong tu, trong diéu kién nha ludi,
cac nghiém thic xtt Iy nAm van duy tri hiéu qua kha
cao d6i voi ray phan trang. O thoi diém 7 NSKP ghi
nhan hiéu qua cia nghiém thic xtt ly nAm déu dat
trén 50%. Nghiém thitc Pae-RPT déu cho hiéu qua
cao hon va khac biét so véi cac nghiém thirc con lai
& thoi diém 5, 7 va 9 NSKP. Tai thoi diém 9 NSKP,
nghiém thic Pae-RPT cho do6 htru hiéu cao nhat dat
91,11% khac biét & mtc y nghia P < 0,01% so voi cac
nghiém thic con lai. Do d6, ching Pae-RPT la
nghiém thitc mang lai hiéu qua t6i wu trén ray phan
trang cho thi nghiém nay.

Két qua cing ghi nhan cac ching nim P
fumosoroseus dung trong thi nghiém cho ty lé
moc nam tré lai trén ray phén trang da cheét 1a rat
cao, khi déu dat trén 90% & ca diéu kién phong thi
nghiém va nha luwéi. Trong nghién ctu caa
Eslamizadeh va cs (2015) [13] cing da s dung
nam P. fumosoroseus lén ray phan trang, cu thé
nghiém thic st dung ndm P fumosoroseus voi
nong do bao tir 10° bao tit/ml bang phuong phap
nhung trong diéu kién phong thi nghiém cho ty 1é
gay chét cao dat 95% doi voi au trung tudi 2 cta ray
phan trang sau 6 ngay xt ly nam.

3.2. Hiéu qua ctia c4ac chiing nidm tring B.
bassiana d6i voi rdy phan tring trong diéu kién
phong thi nghiém va nha lué6i

Két qua ghi nhan ndm B. bassiana mang lai
hiéu qua kiém soat kha cao doi véi au trung ray
phan trang trong ca diéu kién phong thi nghiém va
nha ludi duoc trinh bay & bang 3.

Trong diéu kién phong thi nghiém, véi nong
do xt ly twong duong 1a 10°® bt/ml, 5 chiing ndm
B. bassiana @éu cho hiéu luc lén ray phan trang
kha t6ét. O thoi diém 7 NSKP, cac nghiém thic
déu cho do hitu hiéu cao, dao dong tir 70,32 -
84,90%. Do httu hiéu cua nam ti€p tuc ting dén
thoi diém 9 NSKP, tat ca cac nghiém thirc phun
nam déu cho @0 hiru hiéu trén 83%, trong do
nghiém thic Bb-RPT cho hiéu qua cao nhat dat
96,05%, khac biét & mirc y nghia P < 0,01% so véi
cac nghiém thitc con lai.

Trong diéu kién nha luoi, két qua ghi nhan cac
ching nam B. bassiana van cho d¢ htru hiéu cao, &
thoi diém 7 NSKP cac nghiém thice déu cho hiéu
qua diét ray dat trén 60%. Dén thoi diém 9 NSKP,
nghiém thitc Bb - RPT cho d¢ hitu hiéu cao nhat
dat 91,78%, khac biét so voi cac nghiém thic con
lai & mirc y nghia P < 0,01% . Bén canh do, két qua
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vé ty 1é moc nam trd lai doi voi ray phén trang da
chét ctia ndm B. bassiana cao trén 93%, khong c6

su khac biét gitta cac nghiém thtc & ca diéu kién
phong thi nghiém va nha luéi.

Bang 3. P06 hiru hiéu va ty 1&é moc ndm ctia cac chiing nim B. bassiana ddi
voiray phéan tring B. tabaci diéu kién phong thi nghiém va nha luéi

T=28-32°C,RH =75 - 85%

T=35-41°C,RH = 60 - 71%

D¢ hitu hiéu ¢ diéu kién phong thi Po hitu hiéu & diéu kien nha luéi
Nghiém thuc nghiém . .
5 NSKP | 7NSKP | 9 NsKp | V1€ > 7NSKP | 9 NSKp | V1€
mocC nam NSKP mocC nam
Bb-RPT 60,70° | 84,90" | 9853 | 96,05 | 57,21° | 83,78 | 91,78 | 93,13
Bb-RM 50,80° | 71,03 | 893 | 97,23 | 41,94™ | 64,32 | 8348 | 9344°
Bb-SKL 41,78 | 7032° | 83,88 | 9353 | 31,67° | 6159 | 7541° | 96,55
Bb-RX 53,37% | 7537 | 9450° | 9565* | 47,81 | 73,13° | 87,40° | 94,64°
Bb-RS 46,63 | 72,98 | 90,53 | 94420 | 37,19* | 60,94° | 7625 | 94,69
Pdiching | 0,000 | 0,005 | 0,00° 0,00° 0,001 0,000 | 0,001 0,00
CV %) 7,5 8,82 5,28 8,4 16,63 7,39 5,88 11,07
Mli’CYnghia * % * % * % * % * % * % * % * %

Ghi chu: So'liéu trong cot co cung chir theo sau thi khong khdc biét y nghia thong ké qua phép thir
Duncan; **: Khéc biét co y nghia voi P < 0,01%; NSKP:- Ngdy sau khi phun, T* Nhiét do; RH: do 4m

Tom lai, nghiém thic ching nam Bb-RPT
(néng @ 10® bt/ml), cho hiéu qua cao déi voi du
trung ray phédn trang. Dac biét nghiém thic nay
cho hiéu qua cao nhat bat dau tie thoi diém 7
NSKP va cho @6 httu hiéu dat 91,78% tai 9 NSKP &
diéu kién nha luoi, do d6 chiing nidm Bb-RPT la
chung toi wu cho thi nghiém nay.

T két qua ghi nhan ¢ bang 2 va 3, & diéu kién
nha ludi nghiém thic Pae-RPT déu cho hiéu qua
cao hon va khac biét & mic y nghia P < 0,01% so
vOi cac nghiém thie con lai ¢ thoi diém 5, 7 va 9
NSKP. Twong tu, cing ghi nhan nghiém thic Bb-
RPT cho @b hitu hiéu cao nhat dat 91,78% tai thoi
diém 9 NSKP, khac biét so voi cac nghiém thic
con lai & mtc y nghia P < 0,01%. C6 thé do ching
nam nay duoc phan lap tir ky cha ray phan trang,
nén cho hiéu qua cao khi danh gia hiéu luc cta
ching lén ky chd nay. Tuy nhién, theo két qua
nghién cttu ctia Uma Devi va cs (2008) [14], chiung
minh B. bassiana 1a thuoc trit sau sinh hoc phé
rong chong lai nhiéu loai con trung gay hai va su
thanh cong cta viéc st dung B. bassiana dé kiém
soat sinh hoc cac loai con trung gay hai phu thudc
vao diéu kién moi truong va tinh nhay cam cua
quan thé con trung. Do 4nh hudng ctia nhiéu yéu
to doi voi hiéu qua ctia nam, khong chic chan su

khac biét quan sat duoc vé do hiru hiéu co6 phai 1a
tinh dac hiéu cua ctia nAm d6i véi ky cha hay
khéng. Vi vay, 2 nghiém thic Pae-RPT va Bb-RPT
la cac chiing ndm tiém nang, diéu nay co thé 1a do
chung c6 kha nang thich nghi cao hon d6i véi diéu
kién moi truong so voi cac nghiém thirc con lai.

3.3. Hiéu qua cta cac ching ndm Verticillium
spp. ddi v6i ray phdn tring trong diéu kién phong
thi nghiém va nha heéi

Hiéu qua ctia cac ching nam Verticillium spp. doi
voi 4u tring ray phan tring & cac thoi diém 5, 7, 9
NSKP va ty 1é ray moc nam tré lai & diéu kién phong
thi nghiém va nha luéi duoc ghi nhan & bang 4.

Két qua ghi nhan, véi nong do xt ly 10® bt/ml,
cac chung nam Verticillium spp. déu cho hiéu qua
cao d6i voi 4u trung ray phan trang. Cu thé, trong
diéu kien phong thi nghiém, tai thoi diém 7 NSKP
cac nghiém thic déu cho do hitu hiéu trén 55%,
trong d6 nghiém thic Ver-RPT; cho d¢ hitu hiéu
cao dat 77,45%, khong khac biét so véi nghiém
thic Ver-RX dat 70,72%. Tuong tu, & thoi diém 9
NSKP, ca hai nghiém thic Ver-RPT; va Ver-RX
déu cho hiéu qua cao twong dwong nhau lan luot
dat 90,42% va 86,75%. Tuy nhién, tit két qua danh
gia hiéu qua cta cac chung nam Verticillium spp.
trong diéu kién nha lu6i ghi nhan nghiém thic
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Ver-RPT, bit dau cho hiéu qua cao hon khac biét
o muc y nghia P < 0,01% so véi cac nghiém thic
con lai bat dau tir thoi diém 5, 9 NSKP nghiém
thitc nay van cho d¢ hitu hiéu cao nhat dat 88,77%,
khac biét & mac y nghia P < 0,01% so véi cac

nghiém thttc con lai. Vi vay, chiing ndm Ver-RPT,
la chiing ndm cho hiéu luc to6i vu lén ray cho thi
nghiém nay. Caic nghiém thac x¢ ly nim
Verticillium spp. déu cho ty 1é moc nadm tré lai cao
va khong khac biét nhau qua phan tich thong ke.

Bang 4. Po hiru hiéu va ty 1é moc ndm ctia cac chiing ndm Verticillium spp.
d6i voi ray phan tring B. tabacitrong diéu kién phong thi nghiém va nha luéi

T=28-31°C,RH = 80 - 88%

T=35-41°C,RH =60-71%

Do hiru hiéu & diétl kien phong thi Do hitu hieu ¢ diéu kién nha ludi
Nghiém thitc nghiém I, A
5NSKP | 7NSKP | 9NSKP | V1€ ®) |5 Nokp | 7 Nskp | 9 Nskp | V13
moc nam moc nam
Ver-RX 28,18 | 70,72 | 86,75® | 9540° | 33,55 | 49,33 | 72,61" | 95,80°
Ver-RM 2024" | 61,667 | 80,13° | 9844° | 3379 | 52,64° | 7559° | 96,25
Ver-RPT, | 4151° | 7745° | 90,42° | 9385 | 4843 | 7426° | 88,77 | 9833
Ver-RPT, | 33,18° | 67,21 | 83,76° | 94,88 | 31,54° | 5048> | 72,40° | 94,88
Ver-RS 2621° | 5515% | 6625 | 9821° | 2838 | 41,73 | 60,71° | 97,73
Péiching | 000° | 0,00° | 0,00° 0,00 0,000 | 000° | 0,000 0,00
CV (%) 1454 | 7,07 7,97 9,2 1034 | 7,28 7,09 9,92
Ml’rcyngh'l'a * % * % * % * % * % * % * % * %

Ghi chu: So'liéu trong cot co cung chir theo sau thi khong khac biét y nghia thong ké qua phép thir
Duncan; **: Khac biét co y nghia miic P < 0,01%; NSKP: Ngdy sau khi phun, T: Nhiét do; RH: do am.

Mac du 2 nghiém thic Ver-RPT, va Ver-RPT,
déu duwoc phan lap trén ky cha ray phan trang
ciing ghi nhan su chénh léch vé hiéu qua lén ray
phan trang. Cu thé, ¢ diéu kién nha luoi, chiung
Ver-RPT; cho hiéu qua cao hon ching Ver-RPT, &
cac thoi diém 5, 7, 9 NSKP. Tai 9 NSKP, nghiém
thic Ver-RPT; cho hiéu qua dat 88,77%, trong khi
ching Ver-RPT, chi dat 72,40%. Diéu nay c6 thé do
tiém nang quan ly con tring cua cac ching phan

.

3 ¥ o be

lap doi voi diéu kién nhiét do khac nhau thuong
lién quan dén diéu kien khi hau va ngudn goc caa
cac ching nam [15]. Theo Vidal va cs (1997) [16],
dé dat duoc hiéu qua toi wu ctia ndm ky sinh con
tring, cac yéu cau nhiét do khi ap dung cac ching
phan lap phai phu hop véi moi truong song ctia
chung.

3.4. Thao luan

s 3 F A :;‘.:‘ L il ol Q
Hinh 3. Ndm ky sinh gay chét ray phan tring

a) Nam P, fumosoroseus; b) Nim B. bassiana; ¢c) Nam Verticillium spp.

Hién nay, viéc quan ly ray phan trang, B.
tabaci gay hai trong nong nghiép la mot thach thic
lon vi ray c6 kha nang sinh san nhanh va quan
trong 1a ray truyén bénh virus thuc vat. Nghién
ctru da danh gia viéc st dung ndm ky sinh con
trung nhu nam V. lecanii, P, fumosoroseus va B.

NONG NGHIEP VA MOI TRUOGNG - KY 2 - THANG 9/2025

bassiana 1am tac nhan phong trir sinh hoc dé
chong lai B. tabaci da b sung vao kién thic vé
kiém soat sinh hoc. Cac nghién cttu da chi ra cac
loai nAm Ky sinh con triing nay c6 thé quan ly hiéu
qua ray phan tring gay hai [17]. Cac nghién cttu
nay cho thay ca 3 loai nim déu co6 hiéu qua trong
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viéc gidm mat s6 cua ray trong diéu kién phong thi
nghiém va nha luéi cho thay chiang co thé duoc str
dung dé canh tac bén ving.

Két qua nghién ctru Koller va cs (2023) [18]
chi ra rang, viéc stt dung cac tac nhan nim gay
bénh trén con trung cé thé mang lai nhiéu hiéu
qua va thuan loi trong viéec ap dung chién luoc
quan ly dich hai téng hop (IPM) bang cach ap
dung cac loai vi sinh vat 1a tic nhan phong trit sinh
hoc. Cac két qua nghién cttu danh gia trén déu cho
hiéu qua teong tu voi cac cong bo da duoc nghién
ctru trude do, dién hinh 1a nghién ctru cia Wu va
cs (2023) [19] cang st dung nam 2. lilacinum, dé
kiém soat bo tri gay hai trén cay ot.

4. KET LUAN

Ca 3 loai nam Paecilomyces fumosoroseus,
Beauveria bassiana va Verticillium spp. déu cho
hieu qua kha cao vo6i 4u trung ray phédn trang
Bemisia tabaci tu6i 2. Trong diéu kién nha luoi, &
nong do xa ly 10° bt/ml, tai thoi diém 9 NSKP,
nam Paecilomyces fumosoroseus, chiung phan lap
Pae-RPT cho @0 hitu hiéu cao nhat dat 91,11%, naim
Beauveria bassianavoi chung phan 1ap Bb-RPT ghi
nhan hiéu qua diét ray cao nhat dat 91,78% va doi
voi nam Verticillium spp. ghi nhan hiéu qua quan
ly ray phan trang lén dén 88,77% cao nhat &
nghiém thic ching phan lap Ver-RPT;. Ty 1é moc
nam trd lai cao trén 4u trung ray phan trang da
chét sau khi xit Iy ndm cho thay hiéu qua tot doi
voi 4u trung ray phan trang cta ca 3 loai nim.
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EVALUATION OF THE EFFECTIVENESS OF THE ENTOMOPATHOGENIC FUNGI AGAINST THE
WHITEFLIES Bemisia tabaci (Hemiptera: Aleyrodidac) DAMAGES VEGETABLES IN LABORATORY
AND NET HOUSE CONDITIONS

Trinh Thi Xuan?, Le Quoc Truc!, Nguyen Van Nhat Nam?,
Pham Van Hiep? Lam Thi Xuan Mai', Pham Kim Son!
! Plan protection Department, College of Agriculture, Can Tho University
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Abstract

The studies aimed to determine some of the entomopathogenic fungi, such as Paecilomyces
fumosoroseus, Beauveria bassiana, and Verticillium spp. against the whitefly larvae. The results
showed that, under laboratory conditions, at a concentration of 10® spores/mL, the fungal strains
Paecilomyces fitmosoroseus, Beauveria bassiana, and Verticillium spp. are all effective against
the whitefly larva Bemisia tabaci. At the 9-day post-application period, all Paecilomyces
fumosoroseus fungal strains demonstrated high efficacy from 77.5 to 95%. The treatments using
Beauveria bassiana had efficacy above 83%. Similarly, all strains of Verticillium spp. showed high
effectiveness above 80% (except the Ver-RS treated). Additionally, under greenhouse conditions,
the Bb-RPT; Pae-RPT, and Ver-RPT; achieved the highest efficacy 91.8%; 91.1%; 88.8%,

respectively.

Keywords: Paecilomyces fumosoroseus, Beauveria bassiana, Verticillium spp., whiteflies, Bemisia

tabaci.
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KHAD SAT KHA NANG D01 KHANG
CUA DICH TRICH LA BANG (7erminalia catappa L.)
P01 VO1 NAM Colletotrichum spp. GAY BENH
THAN THU TREN QUA XO0AI (Mangifera indica L.)

Tran Viet Quyén’, Phi Thi Thanh Khiét"", Nguyén Thi Nhu Y
!Khoa Khoa hoc Thuc pham va Sitrc khde, Truong Pai hoc Kién Giang
"Email: pttkhiet@vnkgu.edu.vn

TOM TAT

Nghién cttu duoc thuc hién nham danh gia kha nang tc ché nam Collefotrichum spp. gay bénh
than thu trén qua xoai (Mangifera indica 1L.) sau thu hoach cua dich trich 14 bang (Zerminalia
catappa L.), tr d6 dé xuat giai phap sinh hoc thay thé hoa chat trong bao quan nong san. Nam
bénh duwoc phan 1ap tr qua xoai bénh tai tinh Kién Giang (nay la tinh An Giang) va dinh danh
bang ky thuat giai trinh tr gen. Dich trich 14 bang duoc chiét bang nudc va ethanol 50%. Kha nang
tc ché nam duoc danh gia qua hai thi nghiém: (1) trén moi truong thach PDA, theo déi duong
kinh khuén lac tai cac thoi diém 3 - 17 ngay sau dit khoanh khuén ty; (2) trén qua xoai trong diéu
kién ton trit, xtt ly cac nong do dich trich 0,5; 2,0; 5,0 mg/mL, sau d6 theo doi ty 1é va mic do
bénh sau 7 ngay lay nhiém nhan tao. Két qua cho thiy, da phan lap duoc 2 chiing ndm bénh 1a X1
va X4 c6 kha nang gay bénh voi doc luc cao. Két qua dinh danh cho thdy, ching X1 la
Colletotrichum acutatum va X4 1a Colletotrichum gloeosporioides. Dich trich ethanol 50% c6 hiéu
qua tc ché manh, phu thuoc vao nong do. Trén dia thach, khuan lac ctia ca hai loai nAm gan nhu
nglmg phat trién hoan toan sau 13 - 15 ngay. Trén qua xoai, nong d6 5 mg/mL dich trich ethanol
lam giam ty 1é bénh cta C. acutatum con 0% va C. gloeosporioides con 30%; mic do bénh tuong

ung 1a 0% va 7,33%.

Tt khoa: Bdo quan sau thu hoach, Colletotrichum spp., dich trich I bang, than thu, xodi.

1. BAT VAN BE

Xoai la cay an qua nhiét déi thuoc ho DPao 1on
hot (Anarcadiaceae) duoc trong nhiéu noi trén thé
gidi. Xoai & cac nudc nhiét doi chiém vi tri tuong tu
nhu qua tao tai cac nude 6n doi & chau Au va chau
My [1]. Cay xoai tir khi trong vuon wom dén khi
thu hoach va sau thu hoach déu bi bénh tin cong
gay hai boi nhiéu nguyén nhan khac nhau. Bénh
than thu do nam Collefotrichum gay hai kha
nghiém trong va phd bién trén mot s6 hoa mau
nhu: Ca chua, bau bi, dua, 60t... va trén cay an trai
nhu: Xoai, chudi, du da, thanh long... Dac biét,
bénh gay hai rat nghiém trong trén xoai, nhat 1a
giai doan ra hoa, ra trai non va sau thu hoach [2].

Phuong phap kiém soat bénh than thue bao gdm
viec st dung du phong céc loai thudc diét nAm nhu:

Benomyl, mancozeb, carbendazim va thiabendazole
[3]. Tuy nhién, viéc sit dung hoa chat sau thu hoach
nhu thuoc diét nAm bi han ché & hau hét cac nudc,
bén canh d6 1a nhu cau tieu dung nong san khong
c6 du luong thudc bao vé thuc vat ngay cang cao. Vi
vay, can phai c6 mot cong nghé bao quan mai, duoc
coi la an toan voi con nguoi va than thién voi moi
truong. Trong s6 cac lua chon thay thé, cac san
phdm tw nhién tir thuc vat, bao gom cac loai dich
trich thuc vat c6 kha nang phan hay sinh hoc va
than thién véi méi truong dang thu hut sy cha y cia
cac nha khoa hoc trén toan thé giéi. Nhimg san
phdm nhu vay tit thuc vat bac cao c6 hiéu qua sinh
hoc, kinh té va an toan véi moi truong va cé thé la
giai phap thay thé ly tuong dé st dung lam chat bao
quan noéng san [4].
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Cay bang (Z7erminalia catappa L.) 1a mot cay
thuoc quan trong véi pho duoc ly da dang. Co mot
s6 chat trong loai cay nay nhu: Axit gallic, axit
ellagic, corilagin va tannin chiu trach nhiém cho
nhiéu hoat dong dwoc ly. Do su hién dién cta cac
thanh phan nay, chiét xuat tir cac bo phan khac
nhau ctia cay da thé hién kha nang khang mot so
loai vi khuan nhw: Escherichia coli Bacillus
subtilis, Staphylococcus aureus, Enterobacter
aerogenes [5] va doi khang mot s6 nam gay bénh.
Treén thé gioi da c6 nghién ciu st dung dich trich
ctia cac cay ho bang dé tri nAm gay than thu trén
ca chua va 6t. Do do, nghién cttu nay duwoc thuc
hién dua trén co so két qua khang nam cta cac
nghién ctu truoc day dé danh gia hoat dong
khang nam Colletotrichum gay bénh trén xoai sau
thu hoach cua dich trich tir 1 bang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu, hoa chat va thiét bi

Nguyén liéu: La bang duoc thu hai tai khu vuce
phuong An Hoa, thanh phé Rach Gi4, tinh Kién
Giang (nay la phuong Rach Gia, tinh An Giang);
qua xoai cat Hoa Loc duoc thu mua tai cac cho:
Rach Soi, Tac Rang va 30/4, thanh pho Rach Gia,
tinh Kién Giang (nay la phuong Rach Gia, tinh An
Giang); nguon nam Colletotrichum spp. duoc thu
trén qua xoai bénh trén dia ban cac cho thudc tinh
Kién Giang (nay la tinh An Giang) va phan lap tai
Truong Dai hoc Kién Giang.

Céc hoa chat stt dung gdm: Moi truong PDA
(Trung Quoc), con 70% (Trung Quéc), duoc cung
cap boi Cong ty C6 phan Hoéa chit mién Nam,
thanh phé Can Tho.

Thiét bi, dung cu: Khuc xa ké cam tay Atago
(ATC, Atago, Nhat Ban) do phan giai 0,2%, 36 chinh
xac = 0,2% pH ké dé ban (HI5222, Hanna, Y) do
phan giai 0,001 - 0,01, d6 chinh xac + 0,002 - 0,01;
noéi hap tiét trung (Sci Finetech, Han Qudc), can
phan tich (OPTIKA B204, Y) d¢6 chinh xac 0,1 mg;
kinh hién vi quang hoc (OPTIKA B-195, Y); may co
quay chan khong (LabTech EV400, Han Quéc).

2.2. Phan lap nim gay bénh

2.21. Thu mau

Mau bénh thu tir qué xoai cat Hoa Loc ¢ 3 dia
diém: Cho Rach Séi, cho Tiac Rang va cho 30/4,

thanh phé Rach Gi4, tinh Kién Giang (nay la
phuong Rach Gia, tinh An Giang). Chon nhimg
qua c6 trieu ching vét bénh ban dau va vét bénh
dién hinh. M6i diém thu 3 qua (dwoc goi riéng)
mang vé phong thi nghiém, G mau & nhiét do 25 -
28°C trong diéu kién c6 anh sang dé kich thich su
sinh trudng ctia nAm bénh, tién hanh phan 1ap nAm
trén moi truong thich hop. Thuyc hién phan lap
trong 24 gi® sau khi thu mau.

2.2.2. Phan lap ndm

Quan sat ndm bénh phat trién, tién hanh phan
lap ndm bang phuong phap cdy don bao tit lén moi
truong PDA. Cac dia mo6i truong phan lap duoc t &
nhiét do 28°C trong thoi gian tir 5 - 7 ngay. Mau
nam duwoc cdy truyén khi soi ndm moc duoc
khoang 5 mm tir vi tri cdy va tiép tuc duoc cay
truyén dén khi thuan.

2.3. Khéo sat kha ning gy bénh ctia nim dai
v6i xodi sau thu hoach

Phuong phap duoc thuc hién theo Lé Thanh
Toan va Mai Hetu Tin (2020) [6] c6 cai tién. Thi
nghiém duoc bo tri hoan toan ngau nhién véi 3 1an
lap lai, nghiém thttc 14 mat s6 bao t ndm duoc
ching vao vét thuong véi cac mat so 10°, 10%, 10°,
10° bao tir/mL. Mat s6 bao tt duoc xac dinh bang
phuong phap diung buéng dém hong cau.

Chon trai xoai dong déu vé kich thudc, mau
sic, khong c6 vét bénh hay vét thuong, dung kim
tao 10 vét thuong trén vé qua. Thém 10 pL huyén
pht bao t&r ndm vao vi tri da tao vét thuong, mat s6
da bo tri thi nghiém, nghiém thic doi ching duoc
thay bang nudc cat thanh trung. Trai xoai sau
ching bénh duoc dua vao boc PE kem theo bong
gon tdAm nudc cat tao am do khoang 95%, mau
duoc G & nhiét do phong. Theo doi cac chi tiéu sau:
Toc do phat trién va duong kinh cac vét bénh (cm)
sau lay bénh (SLB) (Kushwaha, 2020)[7]; ty 1é
bénh (TLB) duoc tinh theo cong thirc cia Reddy
va cs (2022) [8] & thoi gian 1, 3, 5, 7 ngay SLB.

S6 vét bi bénh
Téng s vét gdy bénh dwoc lay

Ty 1é bénh (%) = x 100

2.4. Khao sat kha ning ttc ché nim bénh cta
dich trich 14 bang trén dia thach

L4 bang tuoi va kho duoc thu hai tai khu vuc
phuong An Hoa, thanh phé Rach Gi4, tinh Kién
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Giang (nay la phuwong Rach Gia, tinh An Giang). La
duoc thu hai la cac 1a xanh hoac kho, khong sau,
bénh, nAm mdc hay vang ua.

Phuong phéap chiét dich 14 bang duoc thuc
hién theo Ngouana va cs (2015) [9]. La bang sau
khi thu hai duoc rta sach, sy & 60°C trong 30
phut, sau d6 xay mau thanh bot tho. Chudn bi
dung moi ethanol 50%, can mau ty lé 1: 5 (w/v),
mau ngam 6 ngay trong dung moi ethanol, trong
te nhu vay doi voi mau dich chiét 1a nudc, sau do
loc mau thu duoc dich trich. Co quay & 78°C ap
suat 1 atm d6i voi dung moi ethanol. Hap cach
thiy & 98°C trong 3 gid mau dung moi nudc. Mau
cao va dich trich thu duoc bao quan & 4°C.

Phuong phap danh gia kha ning tc ché nam
bénh trén moéi truong dia thach [6]. Thi nghiém
duoc bo tri ngau nhién véi 3 lan 1ap lai, gdbm hai
nghiém thic dich trich nuwoc, dich trich ethanol,
moi nghiém thirc 1a 1 dia petri.

Trong moéi truong PDA, cao 1a bang duoc pha
dén nong do 5 ppm, dich trich nuoc 1a bang st
dung truc tiép, ty lé 1: 1 (v/v), hat 10 mL moi
truong cho vao moéi dia petri. Nghiém thuc doi
ching la méi truong PDA khong c6 dich trich.
Nam Colletotrichum spp. duoc nudi cay truoc khi
tién hanh thi nghiém 14 ngay. Khuén ty ndm duoc
duc thanh cac khoanh duwong kinh 5 mm dat vao
gitta dia petri da chuén bi, dat cac dia trong boc PE
va 1 & nhiét do phong.

Hiéu qua cua dich trich duoc x4c dinh bang
cong thic:

HQDT(%) = [(PKKLdc - PKKLdt)/ PKKLdc] x 100%

Trong d6: DPKKLdc 1a duong kinh khuan lac
ctia nghiém thtc doi chimg nuoc cat (mm);
DKKLAt 1a duong kinh khuén lac ctia nghiém thic
dich trich (mm).

Theo doi duong kinh khuan lac cua ndm va
hiéu qua tc ché nam cua dich trich & cac thoi diém
3,5,7,9,11, 13, 15, 17 ngay sau dat khoanh khu4n
ty (SDKT). Tit két qua thi nghiém, nghiém thuc xtr
ly dich trich hiéu qua nhat duoc chon.

2.5. Thir nghiém hiéu qua tc ché ndm bénh
ctia dich trich 14 bang trén qua xoai trong diéu
kién ton trir

Thi nghiém thuc hién theo mo6 ta ciia Bautista-
Barios va cs (2002) [10]. Thi nghiém bé tri hoan
toan ngau nhién, 3 lan lap lai. Cac nghiém thic
gom: Dich trich nuéc, dich trich ethanol, nghiém
thic d6i chung 1a moi truong PDA khong chia
dich trich.

Chon qua xoai déong déu vé kich thudc, mau
sic, khong c6 vét bénh hay vét thuong. Cao chiét
14 bang trich bang con duoc pha loang véi dung
dich cén 20% dat néong do 0,5; 2,0; 5 mg/mL @é
chuén bi cho thi nghiém. Qua duoc rita trong nuéc
chlorine (200 ml/1) 15 phut, sau do rira lai biang
nuoc cat va dé kho te nhién. Nhiang qua vao dich
trich 14 bang trong 20 phut va dé kho, sau khi xtt ly
dat qua vao timg khay, dung kim tao 10 vét thuong
trén vo qua. Them 10 pL huyén phu bao tir nAm
vao vi tri da tao vét thuong. Cac khay duoc dua vao
cac boc PE kém theo bong gon tdAm nudc cat tao
am d¢ khoang 95%, mau duoc 0 & nhiét do phong.
O nghiém thtc d6i ching, huyén phit bao t ndm
duoc thay thé bang nudc cat thanh tring. Theo doi
cac chi tiéu sau: Ty 1é nhiém bénh, mic do bénh
duoc ghi nhan & 7 ngay sau lay bénh nhan tao.
Miuc @6 bénh duwoc ghi nhan theo phuong phap
ctia Nguyén Bao Qudc va cs (2025) [11].

2.6. Xtz Iy s6 liéu

S6 lieu duoc trinh bay duéi dang gia tri trung
binh ctia céc lan lap lai thi nghiém + do lech chu4n
(Standard Deviation - SD). Tinh trung binh cac
nghiém thtc bang phan mém Excel, sit dung
phuong phap xt Iy thong ké bang phan mém SPSS
va phuong phap kiém dinh phan tich phuong sai
mot yéu t6 (oneway - ANOVA) dé so sanh su khac
biét c6 y nghia thong ké voi murc y nghia a = 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan 1ap ndm giy bénh

Mau xoai cat Hoa Loc thu nhan cho thay biéu
hién bénh than thu dién hinh trén vd. Cac vét bénh
thuong c6 hinh dang khong c6 dinh, kich thudc dao
dong tir vai mm dén hon 2 cm. Giai doan dau, ching
chi 1a nhimg chdm nhé mau nau sim hoac den, sau
d6 nhanh chéng mé rong vé kich thudc, lién két lai
v6i nhau thanh nhting mang hoai tir 16n trén vé qua.
Nhitng viing bi bénh thuong gay mat tham my, lam
qua mat gia tri thuong pham nghiém trong.
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Sau khi quan sat thay bao t& nAm xuat hién
trén vét bénh da 1, cac mau bénh duoc phan lap
tréen moi truong PDA. Sau qua trinh phan lap va

lam thuan 2 chiing nam Colletotrichum spp. va ky
hiéu la X1, X4 da duoc thu thap (Hinh 1).

Hinh 1. Khuén lac chting ndm X1 va X4 da duoc phan lap va 1am thuan

3.2. Két qua khao sat kha ning gay bénh cia
nim d6i voi xoai sau thu hoach

Ching ndm X1 va X4 duoc lay nhiém nhan tao
trén trai xoai dé danh gia do doc cta timg ching.
Puong kinh cac vét bénh va TLB duoc ghi nhan &
thoi diém 1, 3, 5, 7 ngay SLB.

3.2.1 Chung ndm X1

Két qua khao sat duong kinh vét bénh (Hinh
2) va TLB (Bang 1) & cac mat s6 bao tit cho thay,
cac vét bénh bat dau xuat hién nhiéu tir ngay thi 3
SLB va ting nhanh vé kich thuéc trong nhimg
ngay ti€p theo. TLB ciing c6 xu huéng gia tang
theo thoi gian.

Két qua khao sat cho thdy, duong kinh trung
binh vét bénh va TLB do ching ndm X1 gay ra
trén qua xoai cé su khac biét dang ké gitra cac thoi
diém va mat s6 bao tir xit Iy. O ngay 1 SLB, duong
kinh vét bénh con rat nhd, dao dong tir 0,013 -

0,043 cm. TLB khong khac biét dang ké gitra cac
nghiém thtc cho thdy ndm chua phat trién manh
trong giai doan dau. Ngay 3 SLB, cac vét bénh bat
dau xudt hién ro rét hon, véi duong kinh tang dan
theo mat s6 bao tt, dao dong tir 0,150 - 1,903 cm,
TLB ¢6 su khac biét dang ké gitta mat s6 10° bao
te/mL so voi cac mat s cao hon. Dac biét, & mat
s6 10° bao tir/mL, vét bénh phat trién manh hon so
voi cac mat s6 thap hon va doi chimg. Dén ngay 5,
st phat trién vét bénh tré nén ro rét, voi duong
kinh dat tir 0,290 - 1,987 cm, cho thay ndm X1 cé
kha nang gay hai ro rét trén mo qua. Két qua &
ngay 7 cho thay, mttc do nhiém bénh cao nhat, véi
vét bénh c6 duong kinh 16n nhat dat 3,907 cm &
nghiém thitc xt Iy mat s6 10° bao tit/mL, cao hon
ro rét so voi cac nong do thap hon va doi ching.
TLB & mat s6 10° bao t&/mL duwoc duy tri ting
truong & muc cao trong sudt thoi gian khao sat
(Bang 1).

7 7

(] (] = tn =)}

Duong kinh vét bénh (cm)
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Hinh 2. Biéu @6 duong kinh vét bénh cta ching nim X1 theo thoi gian
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Bang 1. TLB (%) theo mat s6 bao tit ndm X1 sau khi lay nhiém nhén tao 1én qua xoai

Mat s6 bao ti TLB (%)
(bao tit/mL) Ngay 1 Ngay 3 Ngiy 5 Ngay 7
P6i chimg (DC) 0,00° 0,00° 0,00° 0,00¢
108 10,00 40,00° 66,67° 70,00°
10* 16,67 56,67 76,67 80,00
10° 20,00 63,33 83,33 90,00
10° 26,67 66,67° 90,00° 96,67
CV(%) 2.3 13 2.3 14

Ghi chu: Trong cung mot cot, cdc chir theo sau so co ky tw giong nhau thi khac biét khong co y

nghia thong ké theo phép thir Duncan a. = 5%.

Nhu vay, chiing nam X1 c¢6 kha nang gay bénh
than thu trén xoai véi muc d6 nghiém trong phu
thugc vao thoi gian va mat do bao tir. Két qua nay
khang dinh vai tro doc luc ctia ndm X1 va cho thay
rang, ngay tht 7 sau xtt ly 1a thoi diém thich hop
dé danh gia kha niang gay bénh trong cac thir

3.2.2 Chiing ndm X4

Két qua khéo sat duong kinh vét bénh va TLB
cho thdy, chiing ndm X4 c6 kha ning gay bénh
ting dan theo thoi gian khao sat, twong tu nhu
chtng nam X1.

nghiém tiép theo.
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Hinh 3. Biéu @6 duong kinh vét bénh cta chiing nim X4 theo thoi gian

Bang 2. TLB (%) theo mat s6 bao tir ndm X4 sau khi lay nhiém nhan tao lén qua xoai

Mat s6 bao tix TLB (%)

(bao tit/mL) Ngay 1 Ngay 3 Ngay 5 Ngay 7
dO) 0,00¢ 0,00¢ 0,00¢ 0,00¢
103 13,33" 46,67 56,67 70,00
10 23,33 53,33 70,00 90,00
10° 33,33° 60,00 86,67° 93,33
10° 40,00 76,67 96,67° 100°

CV(%) 2,2 1,9 2,3 1,3

Ghi chu: Trong cung mot cot, cdc chir theo sau trong cung mot cot, cdc chir den trang thoi gian khio

sdt, tuong tir nhwr chung nam X1.
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Két qua thi nghiém cho thay, ching nim X4
c6 kha nang gay benh ro rét trén qua xoai. O
nghiém thic doi ching, qua khong xuat hién trieu
ching bénh trong suét thoi gian theo doi, khang
dinh rang cac dau hiéu bénh quan sat duoc 1a do
st xam nhiém cta ching X4.

TLB tang dan theo thoi gian va theo mat s6
bao tit, cho thiy su twong quan thuan gitra mat so
bao tit va kha niang gy bénh cta ndm. O ngay 1
SLB, TLB con thap va chua co su khac biét ro rét
gitta cac nghiém thirc. Tuy nhién, dén ngay thitr 5
va dac biét la ngay tht 7, TLB tai cac nghiém thirc
xtr Iy nAm déu ting manh, trong d6 nghiém thic
10° bao tir/mL dat TLB 100% (Bang 2), cao nhat
trong tat ca cac muc xit ly. Diéu nay cho thay, sau
thoi gian 1 bénh, ndm X4 phat trién nhanh va gay
hai manh mé, dic biét khi mat sé6 ban dau cao.
Kich thudc trung binh ctia vét bénh ciing gia tang
theo thoi gian va theo mat s6 bao t& (Hinh 3). O

we 1\,
AOSC

KET QUA THU NGHIEM
(ABCRATORY REPORT

4 iz 100628 150606338

KET QUA TH NGHIEM maseus
1§ g ding

THONG TIN MAU THU NGHIEM susns siomusrion

Colttorichun aeriatam

ngay 7 SLB, nghiém thic 10° c6 kich thuoc vét
bénh trung binh la 4,983 cm, cao hon ro rét so voi
cac nghiém thic khac, c6 su khac biét y nghia
thong ké (Bang 2). Cac két qua nay phan anh kha
nang xam nhap va phat trién ctia ndm X4 trong mo
thuc vat, dong thoi cho thay mat s6 bao ti cao sé
tao diéu kién thuan loi cho ndm phat trién nhanh
chong va gay ton thuong nghiém trong hon. Tu
cac két qua tren cho thdy, ching nam X4 c6 doc
luc cao, thé hién qua kha nang gay bénh voi ty le
va mtc do nghiém trong ting theo mat s6 bao ti
va thoi gian.

Ching ndm X1 va X4 duoc gti di giai trinh tu
gen tai Cong ty Nam Khoa cho thay, ching X1
duoc xac dinh la Colletotrichum acutatum, véi do
teong dong 99,53%. Ching X4 dugc xac dinh 1a
Colletotrichum gloeosporioides, voi do twong déng
99,76% (Hinh 4).

PHONG THUY NGHIEM
o
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Calietorichun glovosporieides

Hinh 4. K&t qua giai trinh tr gen ctia chiing ndm X1 va X4

3.3. Két qua khao sat kha ning (c ché nim
bénh ctia dich trich 14 bang trén dia thach

La bang twoi duoc thu hai tai khu vuc phuong
An Hoa, thanh pho Rach Gi4, tinh Kién Giang (nay

10

Puong kinh khudn lac (cm)

la phuong Rach Gia, tinh An Giang). Dya trén cac
dac diém hinh thai duoc mo ta boi Pham Hoang
Ho (2003) [12] dé xac dinh loai duoc thu hai la
Terminalia catappa L.

Pubng kinh khudn lac (cm)

@iy 13 Ngiy 15
W Dich trich 50%

Hinh 5. Biéu d6 su phat trién duong kinh ctia ndm Collefotrichum acutatum (a) va Colletotrichum
gloeosporioides (b) trén méi trieomg c6 dich trich
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Két qua thi nghiém cho thay, dich trich 14
bang c6 kha nang tc ché manh su phat trién cua
hai loai ndm gay bénh than thu la Collefotrichum
acutatum va Colletotrichum gloeosporioides. O
nghiém thuc doi chimg, ca hai loai nAm déu phat
trién nhanh, thé hién qua duong kinh khuén lac
tang lién tuc theo thoi gian, dat t6i da 8,03 cm vao
ngay 13 - 15. Trong khi d6, cac nghiém thic c6 bo
sung dich trich 14 bang, dac biét 1a & nong do 50%
da tc ché hoan toan qua trinh phat trién ctia nam.
So sanh gitra hai mitc nong do, dich trich nudc chi
tc ché duoc mot phan sy phat trién ctia nAm voi
hieu qua dich trich dat 53,53% doi voi
Colletotrichum acutatum va 39,42% d6i voi nam
Colletotrichum gloeosporioides & ngay thut 17,
trong khi do6 dich trich ethanol 50% cho hiéu qua

ro rét hon, gan nhu ngan chan hoan toan su sinh
truong ctia khuén lac (Hinh 5). Diéu nay cho thay,
dich trich 14 bang c6 chta cac hop chat sinh hoc
c6 hoat tinh khang ndm cao va hiéu luc nay tang
theo noéng d@o dich trich. Theo Nguyén Khoi Nghia
va cs (2025) [13], tai Viet Nam da ap dung dich
chiét tir 1a bang dé tc ché Colletotrichum sp. va
dat hiéu qua cao, dac biét khi st dung ethanol lam
dung moi. Két qua nghién cttu ciing ghi nhan su
tic ché hoan toan qua trinh ndy mam va phat trién
clia soi nam [13], trung khop véi hién tuong
khong phat trién cta khuan lac trong nghién ctru
nay doi voi ca 2 chiing nam.

3.4. Két qua thir nghiém hiéu qua trc ché nim
bénh ciia dich trich 14 bang trén qua xoai trong
diéu kién ton trir.

Béng 3. TLB va mitc d) bénh trén qua xoai sau 7 ngay xit ly dich trich trong diéu kién ton trix

Loai ndm Colletotrichum acutatum Colletotrichum gloeosporioides
Nghiém thuc TLB (%) Mitc d6 bénh (%) TLB (%) Mtc d6 bénh (%)
Dai chimg 100¢ 92,671 1007 1007
Dich trich nudc 100¢ 56,00 100¢ 63,33°
Cao ethanol 50% (0,5 mg/mL) 56,67° 18,33° 73,33¢ 33,00°
Cao ethanol 50% (2 mg/mL) 33,33 7,33 46,67 11,00°
Cao ethanol 50% (5 mg/mL) 0,00 0,00 30,00? 7,33
CV(%) 0,7 1,1 0,4 0,8

Ghi chu: Trong cung mot cot, cdc chir theo sau so co ky twr giong nhau thi khac biét khong co y

nghia thong ké theo phép thir Duncan o = 5%.

Két qua & bang 3 cho thay, dich trich ethanol
50% ttr 14 bang co hiéu qua tic ché dang ké hai loai
nam gay bénh than thu trén xoai trong diéu kién
ton trie. O nghiém thie d6i ching, ty 1é va mac do
bénh dat 100% trén ca hai loai nAm, phan anh ro rét
kha nang gay hai cao ctuia ching trén qua xoai
chua xit ly. Dich trich nuéc tuy khong lam giam
TLB so voi déi chtimg, nhung c6 hiéu luc nhat dinh
trong viéc giam muc d6 bénh (56,00% & C.
acutatumva 63,33% & C. gloeosporioides), cho thay
dich trich nuoc co thé lam cham su phat trién cua
nam nhung khong du dé ngan chan sw xam nhiém.
O cac ndng do dich trich ethanol 50% cho théy
hiéu qua khang nam tang dan, phu thuoc nong do.

O nong do 0,5 mg/mL, ty lé va mirc do bénh giam
dang ké so voi doi chung, dac biét tréen C
acutatum (70,00% va 18,33%). Khi tang nong do lén
2 mg/mlL, hiéu qua khang bénh tang ro rét, voi ty
lé va mac do bénh chi con 33,33% va 7,33% & C.
acutatum, 46,67% va 11,00% & C. gloeosporioides.
Dang chu y, & néng do cao nhat (5 mg/mL), dich
trich gan nhu tc ché hoan toan su phat trién nim
bénh trén qua xoai, voi ty 1¢ va mirc do bénh thap
nhat ghi nhan duoc & C. acutatum 1a 0,00%. Két
qua nay tuong déng voi két qua nghién cttu cua
Colendres va Pradera (2021) [14], khi cho thay
dich chiét 14 bang bing ethanol c6 kha ning tc
ché manh cac ching ndm, nho ham lwong cao cac
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hop chat alkaloid, saponin, tannin - vén duoc biét
dén voi dac tinh khang nam pho rong.
4. KET LUAN

ba phan lap duoc 2 chiing nam X1 va X4 & qua
xoai Cat Hoa Loc, thu tai tinh An Giang va tién
hanh dinh danh chiang X1 la Colletotrichum
acutatum, chung X4 la  Colletotrichum
gloeosporioides. Ca 2 loai ndm phan lap duoc déu
c6 kha nang gay bénh than thu trén qua xoai voi
doc luc cao thé hién ¢ ngay tht 7 SLB va mat so
10° bao tit/mL. Dich trich ethanol 50% cta 14 bang
cho thdy, hiéu qua tc ché hoan toan su sinh
truéng cta nam C. acutatumva C. gloeosporioides
trén moi truong dia thach. Thit nghiém trén qua
xoai sau thu hoach cho thdy, dich trich 50%
ethanol cta 14 bang & nong do 5 mg/mL tc ché
hoan toan nam C. acutatum véi TLB 1a 0%, trong
khi ndm C. gloeosporioides bi tic ché manh voi
TLB la 30% va muc ¢6 bénh 1a 7,33%.
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EVALUATION OF THE ANTAGONISTIC POTENTIAL OF Terminalia catappa L. LEAF EXTRACT
AGAINST Colletotrichum spp. CAUSING ANTHRACNOSE ON MANGO (Mangifera indical.)

Tran Viet Quyen’, Phu Thi Thanh Khiet!, Nguyen Thi Nhu Y*
! Food and Health Science department, Kien Giang University
Abstract

The study was conducted to evaluate the antifungal activity of 7erminalia catappa L. leaf extract
against Collefotrichum spp., the causal agents of anthracnose on postharvest mango (Mangifera
indica L), with the aim of proposing a biological alternative to chemical fungicides in fruit
preservation. Pathogenic fungi were isolated from diseased mangoes collected in Kien Giang
province (currently An Giang province) and identified using DNA sequencing techniques. Leaf
extracts were prepared using distilled water and 50% ethanol. Antifungal efficacy was assessed
through two experiments: (1) on PDA medium, by monitoring fungal colony diameters at 3 — 17
days after inoculation and (2) on mango fruit under storage conditions, by treating samples with
extract concentrations of 0.5; 2.0; 5.0 mg/mL and evaluating disease incidence and severity after
7 days of artificial inoculation. Two fungal isolates, X1 and X4, were successfully obtained and
showed high virulence. Molecular identification revealed that isolate X1 was Colletotrichum
acutatum, while X4 was Colletotrichum gloeosporioides. The 50% ethanol extract exhibited strong
antifungal activity in a dose-dependent manner. On PDA medium, the colony growth of both
fungal species was nearly completely inhibited after 13 - 15 days. On mango fruit, treatment with
5 mg/mL ethanol extract reduced disease incidence of C. acutatum to 0% and C. gloeosporioides
to 30%; corresponding disease severity values were 0% and 7.33%, respectively.

Keywords: Postharvest preservation, Colletotrichum spp., Terminalia catappa leal extract,
anthracnose, mango.
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TOM TAT

Cay t0i duoc stt dung nhiéu trong thuc phidm, dac biét 1a st dung nhiéu 1am gia vi thuc phim;
trong 4m thuc Viet Nam nhiéu mén an duoc ché bién theo phuong phap xao, ran, nau khong thé
thiéu vai tro ctia téi. Trong ci téi c6 chira nhiéu thanh phan dinh dudong nhw: Protein,
carbohydrates, vitamin, chit khoang va cac chat c6 hoat tinh sinh hoc, dac biét 1a tinh dau. Tinh
dau tdi c6 mui thom dic trung hap dan va c6 nhiéu tac dung doi voi stcc khoé con nguoi. Muc
tiéu ctia nghién cttu nay 1a xay dung quy trinh khai thac va thu héi tinh dau t6i bang dung moi
CO, siéu toi han gop phan nang cao hiéu suat thu hoéi tinh dau t6i. Noi dung nghién ctru 1a xéac
dinh ham lwong tinh dau tdi, cac thong s6 cong nghé (ap suat trich ly, luu luong CO,, thoi gian
trich ly, kich thudc nguyeén liéu, nhiét do trich ly) tinh dau tdi va phan tich céc cau ti ctia tinh dau
toi. Két qua, da xac dinh duoc ham lueong tinh dau toi 1a 0,42 + 0,04%, ap suat trich ly 1a 30 Mpa,
luu lwgng CO, la 4 ml/phat, thoi gian trich ly 120 phat, kich thudc nguyén liéu 0,5 mm, nhiét do
trich ly 60°C thi hiéu suat thu hoéi tinh dau dat 74,46 + 1,52%. St dung phuong phap GC-MS da xac
dinh duoc 16 cau ti trong tinh dau t6i, mot s6 cau tir chiém ty 1é cao, dién hinh 1a diallyl disulfide
42,54%, methyl (£)-1-propenyl trisulfide 11,21%, 3-vinyl-4H-1,2-dithiine 8,36%, diallyl trisulfide
5,75%, 2-vinyl-4H-1,3-dithiine 5,28%, diallyl tetrasulfide 5,14% va cyclooctasulfur 5,04%.

Tu khoa: Dung méi CO, siéu tor han, khai thac, quy trinh, thu hoi, tinh dau (or.

1. DAT VAN DE

Cay toi co6 tén khoa hoc la (Allium sativum L.,
Amaryllidaceae), 1a mot loai cay than thao [1]. Bac
diém cta cay t6i 1a c hinh cau, gom nhiéu tép toi
duoc bao boc béi cac 16p vé méng, mau trang hoic
hoi hong. Trong cu téi c6 chita nhiéu thanh phan
dinh duong, trong 100 g téi c6 chira 6,36 g protein,
33 g carbohydrates, 150 g calo va cac duong chat
nhu: Vitamin B,, B,, B;, Bg; cac chat khoang bao
gom: Sat, canxi, kali, mangan, magie va photpho.
bac biet, trong ca t6i c6 chia chat khang sinh
alixin, c6 cong thuc la C;H,,0S,, mot hop chat
sunfua c6 tac dung diét vi khudn manh. Thanh
phan c6 tac dung quan trong trong téi con c6 mot
s6 hop chat hitu co sulfur, glycosides, germanium

va selen. Ham luong germanium trong toéi cao hon
80 vOi cac duoc liéu nhu: Nhan sam, tra xanh va tra
do... [2].

Cay téi da duwoc st dung lam gia vi thuc
phdm va lam thudc truyén thong tir thoi ¢ dai va
hién duoc trong trén toan thé giéi [3]. O Viet
Nam, cay téi duoc stt dung nhiéu trong thuc
phdm, dac biét 1a st dung lam gia vi; trong 4m
thuc nhiéu mon an duwoc ché bién theo phuong
phéap xao, ran, nau khong thé thi€u vai tro ctia
toi [2]. Bén canh viéc st dung cu thi than va la
ctia cay toi ciing duoc st dung nhiéu trong thuc
phdm. Ngoai ra, cay toi cing duoc st dung
nhiéu trong linh vuc y hoc, thudc thu y va nhiéu
linh vuc khéc. Téi co tac dung phong va diéu tri
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cam cum, diéu tri ran can, phong ngtra va ho tro
diéu tri ung thw, cai thién chtc nang xuong
khop, phong ngira cac bénh tim mach va hop
chat sulfur trong téi c6 tdc dung khang khuén.
Trong ct tdi chta nhiéu tinh dau, tinh dau téi cé
mui thom dac trung hap dan, st dung tién loi, c6
tac dung lam giam cholesterol va gidm huyét ap,
tri mun, ting cuong mién dich... [4].

Hién nay c6 nhiéu phuong phap khai thac va
thu hoi tinh dau téi, nhu phuong phap chung cat
16i cuon theo hoi nuéc, phuwong phép trich ly bang
dung moi hiru co. Modi phuong phap c6 nhimng uwu
diém va nhuoc diém riéng. Doi voi phuong phap
khai thac va thu héi tinh dau téi bang dung moi
CO, siéu toi han, dén thoi diém hién nay c6 rat it
cac nghién ctru da cong bo. Doi voi mot chat thong
thuong, dudi moi diéu kien nhat dinh chung sé ton
tai & mot trang thai nao d6 trong 3 trang thai ran,
long hodc khi. Néu nén chat khi téi mot ap suat da
cao, chat khi sé hoa long. Tuy nhién, cé mot gia tri
ap suat ma & do, néu nang dan nhiét do lén thi chat
long ciing khong thé trd vé trang thai khi, ma roi
vao mot vung trang thai dac biét goi la trang thai
siéu toi han. Vat chat & trang thai nay mang nhiéu
dac tinh cia ca chat khi va chat long, nghia la
dung mo6i dé6 mang tinh trung gian gitta khi va
long. Vi vay, khi CO, duwoc dua lén nhiét do, ap
suat cao hon nhiét do toi han (30,9°C), 4p suat toi
han (73 atm), CO, sé chuyén sang trang thai siéu
téi han.

Quy trinh tach chiét tinh dau bang dung moi
CO, siéu t6i han la phuwong phap st dung khi CO,
& trang thai siéu t6i han (nhiét do va ap suat cao
hon diém toi han) dé chiét xuat tinh dau tir nguyén
lieu thuc vat, CO, siéu toi han c6 kha nang hoa tan
cac hop chat hiru co, bao gdbm ca tinh dau, sau do
duoc tach ra bang cach giam 4p suat, dé lai tinh
dau nguyeén chat va CO, c6 thé tai st dung [5]. Vi
vay, muc tiéu ctia nghién cttu nay la xay dung quy
trinh khai thac va thu héi tinh dau téi bang dung
moi CO, siéu toi han gép phan nang cao hiéu suat
thu hoéi loai tinh dau. Nghién cttu c6 y nghia khoa
hoc va thuc tién cao, gop phan da dang hoa nguon
tu liéu va nang cao hiéu suat thu hoi tinh dau téi &
nuoc ta.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat lieu
2.1.1. Nguyén liéu

St dung cu toi duoc thu mua tai xa Pong
Hung, huyén Tién Lang, thanh pho Hai Phong
vao thang 12 nam 2024 (nay la xa Chan Hung,
thanh pho Hai Phong). Nguyén liéu dam bao do
twoi moi, nguyén ven, khong bi tén thuong va
khong bi sau, bénh. Sau khi thu mua, cac cu téi
duoc chira dung trong thung x6p duc 16 va van
chuyén bang 6 t6 c6 may diéu hoa nhiét do dén
phong thi nghiém dé tién hanh cac thi nghiém
khai thac va thu héi tinh dau. Cac thi nghiém
duoc thue hién tir thang 12 nam 2024 dén thang 6
nam 2025.

2.1.2 Hoa chat

Céc hoa chat stt dung trong nghién ctru gom:
CO, long (do tinh khiét 99,99%), Na,SO, khan va
nuoc cat... Héa chat dam bao do tinh khiét cao,
duoc san xuat tai Viet Nam va c6 nguon goc, xuat
XU ro rang.

2.1.3. Dung cu, mdy mdc va thiét bi

Thiét bi trich ly CO, siéu toi han model Helix
do hang Applied Separations ctia My san xuat,
may nghién cé kich thuéc mat sang nhé nhat la
0,01 mm, thiét bi ly tAm, can dia Nhon Hoa loai 2
kg, can phan tich 4 s6 1¢ (ABT 220-5DNM) cua
hang Kern - Ptc. Ngoai ra, con st dung mot so
dung cu nhu: Pipet, 6ng dong, 6ng nghiém, nhiét
ké, lo thuy tinh t6i mau dung tich 2 ml dé dung
tinh dau.

2.1.4. Pja diém thuc hién

Thi nghiém duoc thuc hién tai Phong thi
nghiém thuéc B6 mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi.
Phong thi nghiém thuoc Vién Kiém nghiém va
Kiém dinh chat luong VNTEST.

2.2. Phuong phap nghién ctru
2.2.1 Phuong phadp Idy mau
Cu t6i duoc lay mau theo TCVN 9017:2011 [6].
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222 Phuong phdp xdc dinh do am cua
nguyén liéu

Can chinh xac 10 g nguyén liéu da boc vo,
duoc nghién nho va dong 100 ml toluen da duoc
lam khan (sao cho ngap nguyeén liéu), réi cho vao
binh ciu c6 dung tich 500 ml. Lip dung cu xac
dinh thay phan cung v6i sinh han héi ltu. Pun hon
hop trong binh dén nhiét d6 soi cho téi khi khong
nhin thdy nuoc ra & dung cu xac dinh thay phan.
Dboc thé tich nudc thu duoc & dung cu do [7]. Ham
lwong nudc co6 trong nguyén lieu duoc xac dinh
theo cong thirc:

W =

V.d.lOO(%)

m

Trong d6: W 1a do 4m ctia nguyén lieu (%); M
la khoi luong ctia nguyén liéu (g); V 1a thé tich
nudc thu duoc & dung cu do (ml); d 1a ty trong cia
nuoc (g/ml).

2.2.3. Phuong phdp xdc dinh ham luong tinh
dau trong nguyén li¢u

Ham luong tinh dau trong nguyeén liéu duoc
x4ac dinh bang cach can 100 g mau da duoc nghién
nho va dong 500 ml nudc cat (sao cho nguyén lieu
ngap trong nuoc), cho vao binh cau 1.000 ml roi
dem chung cat tinh dau theo phuong phap chung
cat 16i cuon theo hoi nudc [7]. Ham luong tinh dau
¢6 trong nguyeén liéu duoc xac dinh theo cong thic:

4
Y V.d.10 (% )
m (100 —w)

Trong d6: X 1a ham luwong tinh dau co trong
nguyeén lieu (%); m 1a khéi luong nguyén lieu dem
chung cét (g); d 1a ty trong ctia tinh dau; w 1a ham
luong nudce cuia nguyeén lieu (%); V 1a thé tich tinh
dau thu duoc & dung cu do (ml).

2.2.4. Phuong phdp xdc dinh hiéu suat thu hoi
tinh dau

Hiéu suat thu héi tinh dau trong qua trinh
khai thac duoc tinh theo cong thirc sau:
H= - 100%
=3 %
Trong d6: H 1a hiéu suat thu héi tinh dau %);
A 1a ham luong tinh dau thu duoc trong qua trinh
khai thac (ml); B 1a ham luong tinh dau c6 trong
nguyén lieu (ml) [7].

2.2.5. Phuong phap bo' tri thi nghiém

C6 nhiéu yéu t6 anh huong dén hiéu suat thu
hoi tinh dau t0i, qua nghién ctru tham do cho thay,
cac yéu t6 nhu: Ap sudt trich ly, luu luong CO,,
thoi gian trich ly, kich thuéc nguyén liéu va nhiét
do trich ly anh huong rat lon dén hieéu suat thu hoi
tinh dau téi. Dua vao két qua nghién cttu cta
Nguyén Van Loi va cs (2020) [8], da dua ra mo
hinh thi nghiém nhu sau:

Thi nghiém 1: Xac dinh anh huong cua ap
suat trich ly dén hiéu suat thu hoi tinh dau toi.
Dua vao nghién cttu tham do thi nghiém duoc
tién hanh theo 5 muc 4p suat trich ly 1a 20 Mpa,
25 Mpa, 30 Mpa, 35 Mpa, 40 Mpa va duoc lap lai 3
lan. T cac két qua nghién cttu tham do, chon cac
yéu to c¢6 dinh bao gém: Luu luong CO, la 4
ml/phut, thoi gian trich ly 120 phuat, kich thudc
nguyén liéu 0,5 mm va nhiét do trich ly 60°C [9].
Ham muc tiéu 1a hiéu suat thu héi tinh dau. Sau
d6, lua chon ap suat phu hop dé lam co s& cho
nghién cttu tiép theo.

Thi nghiém 2: Xdac dinh anh huong cua lru
Irong CO, dén hiéu sudt thu hoi tinh dau téi. Dua
vao nghién ctru tham do, tién hanh thi nghiém
theo 5 mic lwu lwong CO, la 1 ml/phut, 2
ml/phut, 3 ml/phat, 4 ml/phat, 5 ml/phat va
duoc 1ap lai 3 1an. Thong so6 ap suat 1a thong so toi
wu cta thi nghiém 1 duwoc st dung trong thi
nghiém nay, thoi gian trich ly 120 phuat, kich
thudc nguyén liéu 0,5 mm va nhiét do trich ly
60°C dé thuc hién thi nghiém. Ham muc tiéu la
hiéu suét thu héi tinh dau [9]. Ham luong CO,
phu hop xac dinh duoc lam co s& cho nghién ctu
tiép theo.

Thi nghiém 3: Xac dinh danh huong cua thoi
gian trich ly dén hiéu sudt thu hoi tinh diu (61 Tix
cac két qua nghién ctru tham do, thi nghiém duoc
tién hanh theo 5 muc thoi gian trich ly bao gdm: 60
phut, 90 phat, 120 phat, 150 phuat, 180 phut va duoc
lap lai 3 1an. Dua vao két qua nghién ctru tham do,
ap suat trich ly va luu luong CO, duoc xac dinh &
thi nghiém 1 va 2, kich thuéc nguyén liéu 0,5 mm
va nhiét do trich ly 60°C dé thuc hién thi nghiém
[8, 9]. Ham muc tiéu 1a hiéu suat thu hdi tinh dau.
Thoi gian trich ly phu hop xac dinh dwoc lam co s&
cho nghién ctu tiép theo.
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Thi nghiém 4: Xac dinh anh huong cua kich
thuoc nguyén liéu dén hiéu suat thu hoi tinh diu
tor. Qua két qua nghién cttu tham do, tién hanh thi
nghiém theo 5 mutc kich thudc nguyén liéu la 0,1,
0,3, 0,5, 0,7, 0,9 mm va duoc lap lai 3 1an, nhiét do
trich ly 60°C, ap suét trich ly, lutu luong CO, va thoi
gian trich ly duoc xac ¢ thi nghiém 1, 2 va 3 dé tién
hanh thi nghiém nay. Hiéu suét thu hoi tinh dau 1a
ham muc tiéu can huong téi [8, 9]. Kich thudc
nguyén liéu phu hop xac dinh duoc lam co sé cho
nghién ctru tiép theo.

Thi nghiém 5: Xac dinh anh huong ciua nhiét
do trich ly dén hiéu sudt thu hoi tinh dau toi.
Thong qua két qud nghién ctu tham do, thi
nghiém duoc tién hanh & 5 mic nhiét do trich ly 1a
55, 60, 65, 70 va 75°C, 4p suat trich ly, luu luong
CO,, thoi gian trich ly va kich thwéc nguyén liéu
duoc xac dinh ¢ thi nghiém 1, 2, 3 va 4, thi nghiém
duoc 1ap lai 3 1an [8, 9]. Him muc tiéu 1a hiéu suat
thu héi tinh dau.

2.2.6. Phuong phdp xdc dinh cdc cau tv cua
tinh diu

Céac céu tir cta tinh dau téi duoc xac dinh bang
may sac ky khi GC6890-MS5898, cot mao quan HT-
5MS, voi chuong trinh thuc hién nhu sau: Nhiét do
cot 80 - 150°C, toc do tang nhiet 3°C/phut, gitt & 5
phut va 150 - 220°C, toc do tang nhiét 8°C/phut, gitt &
5 phut. Diéu kién A4S Ion héa mau & thé ion hoa 70
ev, nhiét do duy tri 250°C, khi mang 1a heli toc d¢ 0,5
ml/phut, toc do chia dong 1: 50. Cac cau tit ctia tinh
dau duoc xac dinh bang cach so sanh phé thu duoc
tir mau vo6i phé khéi tham chiéu, thu vien phd NIST-
MS search 2.0a-2002 [10].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. C4c yéu t6 anh hudng dén hiéu suit thu
hoi tinh dau t6i

3.1.1. Ham lrong tinh dau cua cu t6i

Tién hanh xac dinh ham luong tinh dau cta ct
toi theo phuong phéap chung cat 16i cuoén hoi nudc
dén khi thé tich tinh dau thu duoc trong thiét bi
chung cat 1a khong ddi. Can 100 g ct t6i da duoc
nghién nho va dong 500 ml nudc cat cho vao binh
cau 1.000 ml r6i dem chung cat tinh dau dén khi
ham luong tinh dau thu duoc 1a khong ddi. Két qua
duoc thé hién & bang 1.

Bang 1. Ham luong tinh dau trong ct tdi

TT Thoi gian chung cat (phut) Ham luong tinh dau (ml)
1 60 0,25+ 0,02
2 120 0,39+ 0,03
3 180 0,41 + 0,03
4 240 0,42 + 0,04
5 300 0,42 + 0,04

Két qua & bang 1 cho thay, trong khoang thoi
gian chung cat tir 60 - 120 phut, ham lwong tinh
dau cu téi thu dugc ting manh nhat. Hién tuong
nay la do ¢ thoi diém do ham luong tinh dau trong
nguyén liéu con nhiéu, nén dé dang tach ra khoi
nguyeén liéu. Nhung dén thoi diém tir 180 - 240
phut, ham luong tinh dau t6i thu duoc ting rat
cham va dén thoi diém 300 phut thi khong thay

d6i. Nhu vay, dén thoi diém 240 phut, ham luong
tinh dau téi thu duoc khong ddi la 0,42 + 0,04%.

3.1.2. Anh hudng cia 4p suat trich Iy dén hiéu
suat thu hoi tinh dau téi

bé xac dinh anh hudéng cua ap suat trich ly
dén hiéu suat thu hoi tinh dau toi, thi nghiém duoc
thuc hién & cac mirc ap suat trich ly 20, 25, 30, 35,
40 Mpa. Két qua duoc thé hién & bang 2.

Béng 2. Anh hudng ciia 4p suét trich ly d&n hiéu sust thu héi tinh ddu toi

TT Ap sudt trich ly (MPa) Hiéu suat thu hoi tinh dau (%)
1 20 40,61 £ 1,32
2 25 47,76 £ 1,54
3 30 74,18 + 2,07
4 35 74,83 + 2,46
5 40 75,21 + 2,63
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Két qua & bang 2 cho thdy, ap suat ciing anh
hudng rit l6n dén hieéu suat thu héi tinh dau toi. O
ap suat 20 Mpa thi hiéu suat thu hoi tinh dau téi la
40,61 + 1,32%, khi tang ap suat lén 25 Mpa thi hiéu
suat thu hoi tinh dau toi ciing ting lén la 47,76 +
1,54%. Tiép tuc ting ap suat lén 30 Mpa thi hiéu
suat thu hoi tinh dau téi ciing ting cao va dat toi
74,18 + 2,07%. Diéu nay cho thay, khi van hanh &
ap suat cao hon sé anh huéng dén mat do dung
moi, do d6 tang cuong kha niang solvat hda (su
twong tac gitta cac phan tir va chat tan tang lén)
lam cho hiéu suét thu hoi tinh dau ciing tang cao.
Nhung khi tang ap suat len 35 MPa va 40 MPa thi
hiéu suit thu hoi tinh diu ciing tang lén nhung
khong dang ké so véi & ap suat 30 MPa va c6 xu
huéng 6n dinh dan. S¢ di c6 hién tueong nay, 1a do
khi ting ap suat qua cao sé lam cho nguyeén liéu bi
nat nhuyén va bét dinh, dan toi can tré qua trinh
trich ly tinh dau ra ngoai. Két qua nay ciing phu
hop vé quy luat véi két qua nghién ctu cia
Norodin va cs (2017) [9] khi nghién cttu chiét suat
tinh dau tir hat Swietenia mahagonibing dung moi
CO, siéu t6i han. Vi vay, chon ap suat trich ly 1a 30
MPa @€ thuc hién cac nghién ctru ti€p theo.

3.1.3. Anh huéng cia luu luong CO, dén hiéu
sudt thu hoi tinh dau toi

Thi nghiém xac dinh anh huong caa luu luong
CO, dén hiéu suat thu hoi tinh dau tdi duoc thuc
hién & 1 ml/phuat, 2 ml/phat, 3 ml/phat, 4 ml/phut
va 5 ml/phut. Két qua duoc thé hién & bang 3.

Béng 3. Anh hudng ctia lwu lugng CO, dén hiéu
sudt thu hai tinh dau t6i

TT Luu luong CO, | Hiéu suat thu hoi
(ml/phtt) tinh dau (%)
1 1 37,28 +1,15
2 2 43,87 +1,42
3 3 65,36 £ 2,13
4 4 74,69 + 2,18
5 ) 74,83 £ 2,26

Bang 3 cho thay, ¢ luu luong CO, 1a 1 ml/phut
thi hiéu suat thu hdi tinh dau dat 37,28 + 1,15%, khi
tang luu luong CO, lén 2 ml/phut thi hiéu suat thu
hoi tinh dau ting lén 43,87 + 1,42%, tiép tuc ting
luwu lwong CO, 1én 3 ml/phuat thi hiéu suat thu hoi

tiép tuc ting va dat 65,36 + 2,13%. Voi luu luong
CO, 1a 4 ml/phut thi hiéu suat thu héi tinh dau
tang manh va dat 74,69 + 2,18%. Tang luu luong
CO, thi tuong tac lién phan t gitta dung moi va
chat tan tang lén, do s6 phan tit CO, trén moéi thé
tich trong binh chiét tang, trong diéu kién nay, su
truyén khoi tang khi lvu luong tang, lam cho tinh
dau tach ra khoi nguyén liéu ciing tang lén. Nhung
voi luru luong CO, 1a 5 ml/phut thi hiéu suat thu
hoi tinh dau tang khong dang ké so voi luu luong
CO, 1a 4 ml/phut. Piéu do cho thay, khi ting luu
luong CO, qua cao sé lam cho ap suat ting qua
cao, dan toi nguyén liéu bi nat nhuyén va dinh bét,
can trd su thoat tinh dau. Két qua ctia nghién ctu
nay phu hop voi két qua nghién cttu ctia Norodin
va cs (2017) [9] vé quy luat, khi chiét suat tinh dau
tie hat Swietenia mahagoni bang dung moi CO,
siéu toi han. Vi vay, dé dam bao hiéu qua kinh té
va hiéu suat thu hoi tinh dau, chon luu luong CO,
la 4 ml/phat dé thuc hién cac nghién ctu ti€p
theo.

3.14. Anh hudng cia thoi gian trich ly dén
hiéu sudt thu hoi tinh dau t6i

Thoi gian trich ly ciing 1a mot yéu t6 anh
hudng dén hiéu suat tinh dau, dé xac dinh duoc
thoi gian trich ly phu hop, thi nghiém thuc hién &
cac khoang thoi gian trich ly 1a 60, 90, 120, 150 va
180 phut. Két qua duoc trinh bay & bang 4.

Béng 4. Anh hudng ctia théi gian trich ly dén hieu
sudt thu hai tinh dau t6i

TT Thoi gian trich | Hiéu suéiF thu héi
ly (phuat) tinh dau (%)
1 60 41,17 +£1,48
2 90 53,94 £1,76
3 120 74,53 + 1,97
4 150 74,71 £ 1,65
5 180 74,96 + 1,87

O thoi diém trich ly 1a 60 phut thi hiéu suat
thu héi tinh dau 1a 41,17 + 1,48%, nhung & thoi
diém trich ly 90 phut thi hiéu suat thu héi tinh dau
cing ting lén 1a 53,94 + 1,76%, xac dinh & thoi
diém trich ly 120 phut thi hiéu suat thu héi tinh
dau tiép tuc ting va dat 74,53 + 1,97%. Nhung &
thoi diém trich ly 150 phut va 180 phut thi hiéu
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suat thu hoéi tinh dau ting khong dang ké so vai
thoi diém trich ly 120 phut. Piéu d6 cho thay, &
thoi diém nay ham luong tinh dau trong nguyén
lieu da can kiét, lam cho hiéu suat tang cham va co
xu huong 6n dinh. Két qua nghién ctu nay phu
hop voi két qua nghién cttu ctia Lina va cs (2010)
[11]. Do @6, dé dam bao chat luong cta tinh dau
va hiéu qua kinh té, chon thoi gian trich ly 120
phut dé thuc hién cac nghién ctru tiép theo.

3.1.5. Anh hudng cua kich thude nguyén licu
dén hiéu suat thu hoi tinh dau téi

bé xac dinh kich thudéc ctia nguyén liéu anh
hudng dén hiéu suat thu héi tinh dau, tién hanh thi
nghiém theo 5 miuc kich thudéc nguyén liéu 1a 0,1
mm, 0,3 mm, 0,5 mm, 0,7 mm va 0,9 mm. Két qua
duoc thé hién & bang 5.

Béng 5. Anh hudng ctia kich thuéc nguyén liéu
dén hiéu sudt thu héi tinh dau téi

0,1 mm thi hiéu suat thu hoi tinh dau chi dat 69,24
+ 1,54%. Nhung néu cat thai nho sé dan téi lam
tang chi phi, ton thoi gian va hiéu suat thu hoi tinh
dau thap hon so v6i kich thuéc nguyeén lieu 1a 0,5
mm. Khi kich thudc nguyén liéu qua nho sé bét va
dinh lam can tré su thoat tinh dau. Piéu nay 1a do,
khi kich thudc hat qua min, do x0p ctia mau giam
va CO, tham thau vao mau cham hon, do do6 lam
giam hiéu suat thu héi tinh dau. Két qua nay ciing
phu hop vé quy luat voi két qua nghién cttu caa
Norodin va cs (2017) [10]. Vi vay, dé dam bao hiéu
suat thu hoéi tinh dau va tiét kiém chi phi, chon
kich thudc ctia nguyén lieu 1a 0,5 mm dé thuc hién
cac thi nghiém ti€p theo.

3.1.6. Anh hudng cia nhiét do trich ly dén
hiéu sudt thu hoi tinh dau t6i

Tién hanh thi nghiém & 5 mitc nhiét do trich ly
1a 55, 60, 65, 70 va 75°C dé xac dinh anh huwong cua

] ] R . cac muc nhiét do nay dén hiéu suat thu héi tinh
TT | Kich thuc nguyén Hleu suajt thu dau toi. Cac thong so toi wu da xac dinh dwoc & cac
liéu (mm) ho tinh dau (%) thi nghiém trén va dwoc ap dung trong thi nghiém
1 0,1 69,24 + 1,54 nay la ap suat trich ly 30 Mpa, luu lwong CO, 1a 4
ml/phut, thoi gian trich ly 120 phuat, kich thudc
2 0,3 73,86+ 1,43 ctia nguyen liéu 1a 0,5 mm. Két qua nghién ctu
3 0.5 74,63+ 1,74 duoc trinl: bay & bang 6.
Bang 6. Anh hudng ctia nhiét do trich ly dén hieu
4 0,7 71,32+ 1,62 sudt thu héi tinh dau toi
5 0,9 62,75+ 1,24 TT | Nhiét do trich | Hiéu suat thu hoi tinh
, L , N ly ¢CO) dau (%)
Béng 5 cho thay, hiéu suat thu hoi tinh dau dat
cao nhat & kich thuée 0,5 mm 1a 74,63 = 1,74%, voi 1 55 67,84+ 1,68
kich thudc nguyén liéu 0,7 mm thi hiéu suat thu 2 60 74,46 £ 1,52
héi tinh ddu 1a 71,32 = 1,62% khi kich thuoc 3 65 74,97 + 1,73
nguyeén lieu ting 1én 0,9 mm thi hiéu suét thu hoi 4 70 7434 + 154
tinh dau 1a 62,75 + 1,24%. S& di c6 hién tuong nay ; ;
5 75 74,18 £ 1,36

la do khi tinh diau nam trong nguyeén liéu c6 kich
thuéc qua 16n nhu vay tinh dau sé duoc bao vé
chat ché, dung moi va cac yéu to cong nghé sé kho
pha vo cau truc ctia nguyén lieu dé trich ly tinh
d4u ra ngoai, dan t6i ham luong tinh dau thu hoi
duoc thap hon nguyeén liéu c6 kich thuéc nho hon.
Tuy nhién, néu nguyeén liéu co kich thudc qua nho,
nat nhuyén va dinh bét cting lam can tré qua trinh
trich ly tinh dau. Thit nghiém trich ly véi kich
thuéc nguyen lieu 0,3 mm thi hiéu suat thu hoi
tinh dau dat 73,86 + 1,43%, kich thuéc nguyén lieu

Voi nhiét do trich ly 1a 55°C thi hiéu suat thu
hoi tinh dau 1a 67,84 + 1,68%, khi tang nhiét do lén
60°C thi hiéu suat thu héi tinh dau ting manh va
dat 74,46 + 1,52%. Diéu nay cho thdy, ¢ nhiét do
cao hon, su phan hay thanh té bao xay ra, do do
ham luong tinh dau thu hoi duoc cao hon. Khi van
hanh & nhiét do cao hon sé anh hudong dén mat do
dung moéi, do dé ting cuwong kha nang solvat hoa
(su tuong tac gitta cac phan tir va chat tan tang lén)
[12], dan t6i nguyén lieu bi nat nhuyén va dinh
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bét, can trd su thoat tinh dau. Tuy nhién, khi ting
nhiét d0 qua cao sé lam pha huy cac cau tx cia
tinh dau, dan t6i lam giam chat luong cta tinh dau.
Bang 6 cho thay, & nhiét do trich ly 65, 70 va 75°C,
hiéu suat thu hoi tinh dau khong cé su khac biét
c6 y nghia thong ké so voi khi trich ly & nhiét do
60°C. Do d6, dé han ché su bién ddi cac cau tir ctia
tinh dau va tiét kiém chi phi, chon nhiét do trich ly
1a 60°C d@é xay dung quy trinh cong nghé khai thac
va thu hoi tinh dau téi. Nhu vay, véi diéu kién ap
suat trich ly 1la 30 Mpa, luu luong CO, la 4

ml/phut, thoi gian trich ly 120 phat, kich thudc
cua nguyén liéu l1a 0,5 mm va nhiét do trich ly la
60°C thi hiéu suat thu hoéi tinh dau téi dat 74,46 +
1,52%.

3.2. Quy trinh khai théc va thu hai tinh dau t6i

3.2.1. So do quy trinh khai thic va thu hoi tinh
dAu to1

T két qua nghién cttu thuc nghiém. da dua ra
so' d6 quy trinh khai thac va thu hoi tinh dau toi &
hinh 1.

Ki&m tra, phin loai +a hra chon

o

v
Murre thai Edec +4 wa rita sach

Mehign nhd kkich thide 0.5 mm

v

Trich ly tinh ddu: Ap sudt trich

Iy la 30 Mpa, i lirgne OO 1a 4

ml phat, théd zian trich 1y 120
phiit, nhigt 43 trich 1y G0 C

l

Tinh ddu tha

+

Lam khan logi bd nude

Hinh 1. So @6 quy trinh khai thac va thu héi tinh dau téi

3.2.2. Thuyét minh quy trinh khai thac va thu
hoi tinh dau toi

Buoc 1. Nguyén liéu: Nguyén liéu st dung la
ct t6i thu mua tai thanh pho Hai Phong vao thang
12 nam 2024. Cac thi nghiém duoc thuc hién tu
thang 12 nam 2024 dén thang 6 nam 2025. Nguyén
liéu phai dam bao do tuoi méi, nguyén ven, khéng
bi t6n thuwong va khong bi sau, bénh. Sau khi thu
mua, cac cu téi duoc chita dung trong thiing xop
duc 16 va van chuyén bang 6 to c6 may diéu hoa
nhiét do dén phong thi nghiém dé tién hanh cac
thi nghiém khai thac va thu hoéi tinh dau.

Buoc 2. Kiém tra, phan loai va Iira chon: Ct toi
duoc kiém tra cac chi tieu co ly, dinh duong va

cam quan, sau do phan ra lam 3 loai, nhitng ct co
gia tri thwong phdm thdp nhu mau ma thap, hinh
thitc bén ngoai khong hap dan, nhung gia tri dinh
duong con cao thi wu tién cho khai thac va thu hoi
tinh dau. Nhitng cu c6 gia tri thuong pham cao thi
uu tién cho xuét khiu hay tieu thu tuoi dé ché bién
cac san phadm khac. Chi lua chon nhimg ca tdi
khong bi sau, bénh, khong ton du thudc bao vé
thuc vat va c6 nguén goc, xuat Xt ro rang.

Buoc 3. Boc vo va ria sach: Cac cu toi sé duoc
tach ra cac tép toi, sau d6 boc sach vo va rita sach.
Qua trinh nay phai thuc hién c4n than, nhe nhang
va tranh lam tén thuong thit t6i sé dan dén lam
hao hut tinh dau.
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Buoc 4. Nghién nhd: Cac tép téi sau khi duogc
boc v, rita sach, dé rao nudc duoc dua vao may
nghién nho vo6i kich thuéc 0,5 mm. Thoi gian
nghién tir 1,5 phut/mé nghién, toc do nghién tu
2.600 - 2.700 vong/phut, khoi luwong nguyén
lieu/mé nghién tir 4 — 5 kg/mé nghién 1,5 phut.
MOoi gi¢ nghién duoc 200 kg va toi da 250 kg.

Buoc 5. Trich ly tinh daw. Ca toi sau khi
nghién nho véi kich thuéc 0,5 mm duoc chuyén
vao binh trich ly chiu ap, ap suat binh trich ly ting
dan khi CO, 16ng duoc bom vao boéi bom nén cao
ap. Cac thong s6 ky thuat bao gdm: Ap sudt trich ly
la 30 Mpa, luu luong CO, la 4 ml/phdat, thoi gian
trich ly 120 phut, kich thuéc nguyén liéu 0,5 mm,
nhiét do trich ly 60°C. O diéu kién nay, CO, thim
thau hoan toan vao nguyén lieu trong 20 phut &
trang thai tinh, sau d6 mé van cho CO, voi toc do
dong 1a 4 ml/phut. Sau khi ha ap suat, CO, ¢ trang
thai khi bay di, nhiét do tach duoc diéu chinh &
60°C. Tinh dau duoc thu héi & thiét bi phan tach

Buoc 6. Tinh ché tinh daw. Tinh dau thu duoc
la tinh d4u tho van con 1an voi nuéc, sau d6 dung

natrisunfat khan dé tach nudc con lai trong tinh
dau thi thu duoc tinh dau tinh khiét.

Buoc 7. Bdo qudn tinh dau: Sau khi tinh ché
xong thi thu duoc tinh dau tinh khiét, trong tinh
dau c6 chua rat nhiéu cac cau tix dé bay hoi, dac
biet 1a khi gap moi truong c6 nhiét do cao, ap suat
16m... thi cac cdu tr nay rat dé bi bién chat va lam
anh huong dén chat luwong cta tinh dau. Vi vay, dé
han ché duoc hién tuong bién déi chat luong cta
tinh dau, tinh dau can dugc chta dung trong bao
bi thiy tinh sAim mau, cé nuat kin va bao quan dong
lanh. Trong qua trinh bao quan, phai thuwong
xuyén kiém tra, duy tri diéu kién béo quan én dinh
trong moi truong dong lanh.

3.3. Nghién ctru xac dinh céc cdu tir ciia tinh
dau toi

Viéc xac dinh cac ciu tt trong dau toi la rat
can thiét, tir d6 lam co s& cho viéc stt dung tinh
dau nay trong cac linh vuc nhu: Thuc phdm, my
pham va duoc pham. Két qua xac dinh céac cau t
trong tinh dau téi duoc thé hién & bang 7.

Bang 7. Cac cdu t clia tinh diu toi

TT Cau tr cta tinh dau téi Thoi gian luu (phuat) Ham luong (%)
1 Diallyl disulfide 2,20 42,54
2 Allyl methyl trisulfide 3,29 2,47
3 4-Methyl-1,2,3-trithiolane 6,22 1,69
4 Methyl (9)-1-propenyl trisulfide 10,31 2,73
5 Methyl (£)-1-propenyl trisulfide 14,15 11,21
6 3-Vinyl-4H-1,2-dithiine 18,95 8,36
7 Allicin 21,26 1,84
8 2-Vinyl-4H-1,3-dithiine 25,43 5,28
9 Methyl (methylsulfinyl) methyl sulfide 27,67 1,27
10 Diallyl trisulfide 31,39 5,75
11 Allyl propyl trisulfide 34,27 1,18
12 5-Methyl-1,2,3 4-tetrathiane 37,86 1,92
13 1,4-Dihydro-2,3-benzoxathiin 3-oxid 41,58 1,13
14 Diallyl tetrasulfide 44 54 5,14
15 Propyl 4-thiohept-2-en-5-yl disulfide 46,78 1,21
16 Cyclooctasulfur 48,12 5,04

Téng cong 98,76

Ghi chu: T7 1é (%): Tinh theo dién tich peak sac ky.

58 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 9/2025



KHOA HOC & CONG NGHE

RT: 0.00-49.03 SM: 7G

220 NL:
1007 347E8

TICF: MS
30; EssoilA

60-
40

20
1.

14,15 2543 454
39 1031 1895 3139 :
i oo 103 | TP 6T M 7 3786 4gp  4p7a B2
A 62 T o6 M7 M58 4678
510 15 20 % 3 3% 40 45

Time (min)
Hinh 2. Sic ky d6 ctia tinh dau toi

Két qua & bang 7 cho thdy, bang phuong phap
GC-MS, da xac dinh duoc 16 cau ti trong tinh dau
cu toi. Mot s6 cau tir chiém ty 1é cao, dién hinh la
diallyl disulfide chiém 42,54%, methyl (£)-1-
propenyl trisulfide 11,21%, 3-vinyl-4H-1,2-dithiine
8,36%, diallyl trisulfide (trisulfide, di-2-propenyl)
5,75%,  2-vinyl-4H-1,3-dithiine  5,28%,  diallyl
tetrasulfide 5,14% va cyclooctasulfur 5,04%. Két qua
nghién ctru nay phu hop véi két qua nghién ctru
ctia Romeilah va cs (2010) [13]. Dong thoi, twong
déng voi két qua nghién ctu ctia Kocic va cs
(2012) [14]. So voi két qua nghién ctru ctia Satyal
va cs (2017) [4], Chekki va cs (2014) [15] thi két
qua & bang 7 hoan toan phu hop va c6 gia tri. Nhu
vay, két qua & bang 7 cho thdy, diallyl disulfide va
diallyl trisulfide 1a cau tit chinh cta tinh dau toi.

4. KET LUAN

ba xac dinh duoc 5 yéu t6 (ap suat trich ly, luu
luong CO,, thoi gian trich ly, kich thudéc nguyén
lieu va nhiét do trich ly) c6 anh hudng rat 16n dén
hiéu suat thu héi tinh dau téi bang dung moi CO,
siéu toi han. Trén co s& d6, da xay dung duoc quy
trinh khai thac va thu hai tinh dau téi bang dung
moi CO, siéu toi han, véi cac thong s6 cong nghé
phut hop gom: Ap sudt trich ly 1a 30 Mpa, luu lwong
CO,1a 4 ml/phat, thoi gian trich ly 120 phuait, kich
thudc nguyén liéu 0,5 mm, nhiét do trich ly 60°C
thi hiéu suat thu hdi tinh dau dat 74,46 + 1,52%. St
dung phuwong phap GC-MS da xac dinh duoc 16
cau tt trong tinh dau téi, mot s6 cau tir chiém ty lé
cao, dién hinh 1a diallyl disulfide chiém 42,54%,
methyl (£)-1-propenyl trisulfide 11,21%, 3-vinyl-4H-
1,2-dithiine 8,36%, diallyl trisulfide 5,75%, 2-vinyl-
4H-1,3-dithiine 5,28%, diallyl tetrasulfide 5,14% va
cyclooctasulfur 5,04%.
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OIL USING SUPERCRITICAL CO, SOLVENT
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Abstract

Garlic is widely used in food, especially as a food spice. In Vietnamese cuisine, many dishes are
prepared by stir-frying, frying and cooking methods, and garlic is indispensable. Garlic contains
many nutritional components such as protein, carbohydrates, vitamins, minerals and biologically
active substances, especially essential oils. Garlic essential oil has a characteristic attractive
aroma and has many effects on human health. The aim of this study was to successfully develop a
process for extracting and recovering garlic essential oil using supercritical CO, solvent,
contributing to improving the efficiency of recovering garlic essential oil. The research content is
to determine the content of garlic essential oil, technological parameters (extraction pressure,
CO, flow, extraction time, raw material size, extraction temperature) of garlic essential oil and
analyze the components of garlic essential oil. The results determined the content of garlic
essential oil to be 0.42 + 0.04%, extraction pressure was 30 Mpa, CO, flow was 4 ml/min,
extraction time was 120 minutes, raw material size was 0.5 mm and extraction temperature was
60°C, the essential oil recovery efficiency was 74.46 = 1.52%. Using the GC-MS method, 16
components in garlic essential oil were identified, some of which accounted for a high proportion,
typically diallyl disulfide at 42.54%, methyl (E)-1-propenyl trisulfide at 11.21%, 3-vinyl-4H-1,2-
dithiine at 8.36%, diallyl trisulfide at 5.75%, 2-vinyl-4H-1,3-dithiine at 5.28%, diallyl tetrasulfide at

5.14% and cyclooctasulfur at 5.04%.

Keywords: Supercritical CO,solvent, exploitation, process, recovery, garlic essential oil.
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NGHIEN CUU ANH HUGNG CUA THOI GIAN BAO QUAN
NGUYEN LIEU PUREE THANH TRA VA LOAI BOT BEN
TiNH CHAT HOA LY CUA BANH TRANG THANH TRA
(Bouea macrophylia Griffith)
Nguyén Thi Ngoc D&"", L& Hoang Thanh!, H6 My Hanh®, Lam T4n Phat', Nguyén Bao Loc?
!Khoa Congnghé - Thuy sén, Truong Cao dang Kinh t€ Ky thuat Can Tho
“Vien Cong nghé Sinh hoc va Thuc pham, Pai hoc Can Tho
"Email- ntnde@ctec.edu.vn

TOM TAT

Thanh tra 1a loai trai cay nhiét doi c6 gia tri dinh duong cao, chita nhiéu vitamin va khoang
chat. Nham cha dong nguén nguyén liéu trong san xuat, nghién ctu tién hanh khéo sat chat
luong puree thanh tra theo thoi gian bao quan lanh dong (0 - 14 tuan), dong thoi danh gia anh
hudéng cta cac loai bot (bot gao, bot mi, bot nang va cac két hop gitra 3 loai bot) dén chat luong
banh trang thanh tra thong qua cac chi tiéu phan tich bao gdm: Do 4m, do dai gel, thoi gian ho
héa, ham lwong vitamin C, hoat @0 nudc, luc xuyén thau va mau sic. Két qua cho thdy, puree
thanh tra duy tri duoc chat lwong 6n dinh trong 12 tuan bao quan, cung véi su két hop gitra bot
gao va bot mi cho san phdm béanh trang c6 dac tinh co ly va hoa ly phu hop nhu: Do 4m trudce
say (60,61%), thoi gian hd hoa (247,73 giay), ham luong vitamin C (28,27 mg¥%), luc xuyén thau
(245,58 g luc), gia tri @0 sang L* (53,94), gia tri mau vang b* (25,21), hoat 6 nuéc Aw (0,71).
Nghién cttu nay da thiét 1ap co s khoa hoc ban dau cho qua trinh hoan thién quy trinh san
xuat banh trang thanh tra, déng thoi mé rong trién vong tmg dung va thuong mai hoa san

pham ché bién tir qua thanh tra.

Tt khoéa: Bdo quan, bot gao, puree, thanh tra.

1. DAT VAN BE

Thanh tra (Bouea macrophylla Griffith) thudc
ho dao 1on hot (Anacardiaceae). Thanh tra duoc
trong phé bién & cac quéc gia chau A véi nhiéu tén
goi khac nhau nhu: Gandaria (Indonesia va
Philippines), Maprang hoic Mayong (Thai Lan),
Kundang hodc Ramania (Malaysia) [1]. Qua thanh
tra khi chin c6 mau vang sang, vi ngot diu, chua
nhe, thit qud mém va mong nudc. Qua thanh tra co
ham luong dinh duong cao va huong thom dac
trung, ham luwong vitamin, khoang chat cao [2].
Bén canh d6, qua thanh tra cai thién chic nang
tiéu hoa va diéu hoa duong huyét, trong khi cac
hop chat phenolic va flavonoid thé hién hoat tinh
chong oxy hoa, gitup bao vé té bao khdi tac dong
cta cac goc tu do [3]. Ngoai ra, su hién dién cua
duwong ty nhién (glucose, fructose va sucrose)

cung cap ngudn ning luong dé hap thu, khing
dinh thanh tra khong chi 1a loai trai cay an tuoi co
gi4 tri ma con 1a nguén nguyén lieu tiém ning
trong ché bién cac san phdm thuc phdm nhu:
Nudc ép, puree, mit va banh keo [4].

Tai déng bang song Ctru Long, thanh tra duoc
trong & nhiéu & cac tinh: An Giang, Vinh Long,
Kién Giang, Tra Vinh, trong d6 tinh Vinh Long c6
dién tich lén nhat v6i hon 150 ha tap trung & xa
bong Thanh, My Hoa va Thuan An [5]. Qua thanh
tra cta tinh Vinh Long c6 huong vi thom ngon,
duoc xem la mot trong nhimng dic san cua tinh
nay. Véi dién tich ngay cang duoc mé rong, thanh
tra 1a mot trong nhitng loai nong san co tiém nang
phat trién, dic biét 1a trong linh vuc thuc phdm
[6]. Pa c6 mot s6 cong trinh nghién cttu vé tng
dung cua qua thanh tra bé sung vao thuc pham
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nhu: Sita chua, nudc uéng tir qua thanh tra, mut
dong thanh tra, rugu vang... [7, 8]. Tuy nhién, qua
thanh tra duoc thu hoach tir thang 12 dén thang 4
am lich va cao diém 1a vao thang 2 am lich [9]. Vi
vay, qua thanh tra can c6 phuong phap bdo quan
dé chu dong san xuat.

Banh trang, san phdm duoc lam tit bot phé
bién & cac qudc gia chau A. Trong d6, Viet Nam
c6 nhiéu loai san phdm banh trang khac nhau phu
hop v6i ving, mién. Ciu truc cua banh trang
phan lon nho vao thanh phan cta bot (amylose va
amylose pectin) [10, 11]. Ngay nay, banh trang
duoc da dang hoéa voi nhiéu thanh phan b6 sung
tao ra cac san phdm moi nhu: Banh trang sira,
banh trang stta khoai lang tim, banh trang xoai,
banh trang chuéi,... [12 - 14]. Tuy nhién, dé gop
phan da dang cac san phdm tir qud thanh tra,
nghién ctru tién hanh khéo sat thoi gian bao quan
lanh dong puree thanh tra va buéc dau khao sat
loai bot nguyén liéu lam banh trang tit puree
thanh tra.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Mau qua thanh tra dugc thu mua tai xa Dong
Thanh, tinh Vinh Long qua dugc dat vao thung
X0p c6 16t gidy mém nham giam thiéu tac dong co
hoc va han ché ton thuwong bé mat. Qua thanh tra
duoc chon phai c6 vé chuyén hoan toan sang mau
vang sang, déong nhat va khong con ton tai cac
dom xanh. D€ duy tri sy thong thoang va han ché
hién twong ngung tu hoi nuéc bén trong, nap
thung duoc dé ho trong sudt qua trinh bao quan
tam thoi vé noi nghién ctru, thoi gian khong vuot
qua 60 phut.

Qua thanh tra sau khi duoc lua chon, rita sach,
tién hanh chan ¢ nhiét do 80°C trong thoi gian 3
phut. Sau thoi gian chan, qua thanh tra duoc lam
lanh nhanh bang nuéc sach va tién hanh cha min
thu duoc puree thanh tra (ham luong duong tong
s6 7,78%, ham luong axit téng s6 1,62% va mau sac
voi do sang L* = 51,92 va gid tri mau vang b* =
30,89. Puree thanh tra duwoc phéi tron voi duong
sucrose dé dat 30 °Brix [15], cho vao tai PE (0,5
kg/tti) va bao quan hon hop puree &-40°C.

Cac loai bot Tai Ky (bot gao, bot mi (s6 13) va
bot nang) déu duoc st dung ¢ dang tui (400 g/tui),

do 4m ctia bot khoang 10%. Puong trang Bién Hoa
(1 kg/tui). Tat ca bot va duong duoc mua tai Siéu
thi Co.opmart Vinh Long.

Mot s6 thiét bi co ban duoc stt dung trong
nghién cttu nhu: Ta sy (model JB 101-1, Trung
Quodc), ti am sau -40°C (model: ZLN-T 300 COMF,
Ba Lan), can dién tt Ohaus (model: AR-240, do
chinh xac 0,01 g, Nhat Ban), pH ké dién t& (model:
Shinwa 72788, Trung Qudc), ndi hip Comet
(model: CM7731, Viet Nam), chiét quang ké Atago
(0 - 32 °Brix, 30 - 60 °Brix, Nhat Ban), may do mau
Colorimeter (NH300 - D65, Trung Qudoc), may do
cau truc Rheotex (model: SD305, Trung Qudc), bé
diéu nhiet Memmert (model: WB 10, nhiét do 40 -
100°C, d6 chinh xac 0,1°C, buc).

2.2. Quy trinh s&n xuat banh trang thanh tra

Banh trang thanh tra 1a sadn phdm banh trang
ngot, dung d€ an lién twong tu nhu san pham banh
trang xoai trén thi trvong. Banh trang thanh tra
duoc thuc hién nhu sau: Puree thanh tra dong lanh
(-40°C), duoc tan gia vé nhiét do moi truong va tién
hanh b6 sung cac loai bot khac nhau theo khao
sat, voi ti 1é bot va puree thanh tra la 1: 3. Sau do,
b6 sung 50% nudc (w/w) tinh trén téng khoi luong
hon hop bot va puree [16]. Hon hop sau phoi tron
duoc hap chin & 100°C, d6 khuon voi chiéu day
banh trang 1a 1,5 mm [13]. Banh trang duoc say &
nhiét do 50 + 2°C dén khi do 4m dat 18 - 20% [17].
Tién hanh danh gia cac chi tieu theo doi, duoc tinh
toan trén can ban kho.

2.3. Tién hanh thi nghiém

Qua thanh tra sau khi vé dén phong thi
nghiém, tién hanh xt ly theo quy trinh & muc 2.2.

Noi dung 1: Khao sdt anh huong cua thor gian
bao quan lanh dong dén chat Iwong puree thanh tra

Nhidm cha dong hon trong qua trinh san xuat,
hon hop puree thanh tra duoc bao quan & -40°C
(model: ZLN-T 300 COMF, Ba Lan) va kiém tra
chatluong 60, 2, 4, 6, 8,10, 12, 14 tuan.

Chi tiéu theo doi Po dm (%), ham luong
duong téng (%) (tinh theo duong glucose), ham
luong vitamin C (mg%), tong vi sinh vat hiéu khi
(log cfu/g).

Noi dung 2: Khdo sat anh huong cua loai bot
dén chat Irong banh trang thanh tra.
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Puree thanh tra duoc b6 sung cac loai bot
khac nhau bao gém: Bot gao, bot mi, bot nang, bot
gao + bot mi (1: 1), bot gao + bot nang (1: 1), bot
mi + bot nang (1: 1).

Chi tiéu theo dor Mau sac (L* va b*), luc
xuyén thau (g luc), do dai gel (cm), thoi gian ho
hoa (gidy), hoat do nuéc Aw, do 4m (%), ham
lwong vitamin C (mg%).

2.4. Phuong phap phan tich
24.1 Xac dinh do 4m

Po 4m duoc xac dinh theo phuong phap sy
dén khoi lwong khong ddi & nhiét do 105°C [18].

bo 4m tinh bang phan tram khoi luong (X)

theo cong thuc:

(my; —ma)
X% = ‘T x 100

Trong d6: m la khéi lwong mau trudc khi siy,
(2); m, 1a khoi lwong coc va mau truoc khi sy, (g);
m, la khai luong coc va mau sau khi sy, (g).

2.4.2. Xac dinh ham lrong duong tong

Ham luong duong téng duoc xac dinh bang
phuong phap Fehling, dua trén viéc thuy phan
saccharose thanh duong khtt bang axit, sau do6
dinh luwong thong qua phan tng khit Cu** thanh
Cu,0O khi dun néng. Diém két thuac chuan do duoc
xac dinh biang su mat mau cua chi thi xanh
metylen, tir d6 tinh toan ham lwong duong téng so
trong mau, quy déi vé glucose [19].

2.4.3. Xdc dinh tong vi sinh vat hiéu khi

Téng so vi sinh vat hiéu khi duoc xac dinh
bang cach cdy d6 mau lén moi truong thach dinh
duong (PCA) va 1 hiéu khi ¢ 30 + 1°C trong 24 - 36
gi0. Sau thoi gian 1, cac khuén lac phat trién trén
dia duoc dém va quy déi theo cong thirc quy dinh
dé xac dinh s6 vi sinh vat hiéu khi trong 1 g mau,
két qua duoc biéu thi bang CFU/g [20].

2.4.4. Xdc dinh lirc xuyén thau

Luc xuyén thau duoc xac dinh biang may do
TMS-PRO (My) voi duong kinh dau do 2 mm,
chiéu dai xuyén thau 4 mm, f6c do di chuyén cua
dau do 100 mm,/phiit.

2.4.5. Xac dinh ham Irong vitamin C

Ham luwong vitamin C duwoc x4c dinh bang
phuong phap chuidn do6 v6i dung dich 2,6-

dichlorophenolindophenol (DCPIP). Trong phan
ung, axit ascorbic khit DCPIP tir dang oxy hoa
mau xanh thanh khong mau; khi hét axit ascorbic,
luong DCPIP du tao mau hong dac trung, danh
dau diém két thuc chuédn do [21].

2.4.6, Xdc dinh gi4 tri mau sdc

Su thay déi do sang va mau sic clia san phdm
duoc phan tich bang mdy do mau cam tay
MiniScan EZ 4500L (My) thong qua chi s6 L (do
sang) va b (mau vang). Mo6i mau duoc do tai ba vi
tri theo duong chéo khdi puree va két qua bao cao
la gia tri trung binh ctia ba phép do, duoc hién thi
truc tiép trén thiét bi.

2.4.7. Xac dinh hoat do nuoc

Hoat do nuéc (Aw) duoc xac dinh bang thiét
bi do hoat @0 nudc cam tay (Model: HP23-AW,
Thuy Si). Khi mau duwoc dit trong buong do, hoi
am thoat ra sé tao nén trang thai can bang va thiét
bi sé do do0 4am twong doi ctia khong khi trong
budng dé tinh gia tri Aw ctia mau [22].

2.4.8. Xac dinh do dai gel

Tién hanh gelatin héa mau thtt nghiém bang
cach thuy phan trong dung dich kiém loang, sau
d6 lam lanh va do do chay dai cta gel theo TCVN
8369:2010 [23].

2.4.9. Phuong phap xu Iy so liéu

Phan tich phuong sai (ANOVA) duoc ap dung
dé danh gia su khac biét co y nghia thong ké gitta
cac mau phan tich, tiép theo la phép thit LSD bing
phan mém Statgraphics (VA, My). D6 thi duoc xay
dung bang phan mém GraphPad Prism (GraphPad
Software, LLC, My). Két qua duoc biéu dién duoi
dang trung binh + do lech chuidn (SD) cuta ba lan
thi nghiém doc 1ap, voi muc y nghia p < 0,05. Tat
ca gia tri duoc tinh trén co sé khoi luong kho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia thoi gian bdo quan lanh
dong dén chat luong puree thanh tra

Hinh 1A cho thay, d6 4m ctia puree thanh tra
giam dan theo thoi gian bdo quan lanh dong, ti
69,6% & tuan 0 xuéng con gan 64,55% & tuan 14. Do
am cua puree thanh tra cé su khac biét y nghia
thong ké gitra cac nghiém thic (p < 0,05), thé hién
qua cac chit cai khac nhau trén cac cot. O 4 tudn
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d4au tién cta qua trinh bao quan lanh dong, do 4m
ctia puree gan nhu 6n dinh. Tuy nhién, tir tuan tha
6 tro di, do 4m bat dau giam dang ké va xu huéng
nay tiép tuc duy tri dén cudi giai doan bao quan.
Su suy giam do 4m c6 thé 1a do hién tuong bay hoi
nudc ty nhién trong qua trinh bao quan, dac biét la
khi bao bi chua hoan toan ngan can su khuéch tan
hoi 4m [24]. Ngoai ra, qua trinh lanh dong hinh
thanh cac tinh thé da gay pha vo mang té bao thuc
vat. Khi tan gia, luong nudc that thoat nhiéu hon
dan dén lam giam d¢ 4m cta nguyén lieu [25].

Ham luong téng (Hinh 1B) trong puree thanh
tra c6 xu huéng gidm dan trong suét qué trinh
bao quan tir 0 - 14 tuan. Két qua phan tich cho
thay, ké tir tuan 6 tré di, ham luong duong téng
giam ro rét. Nguyén nhan la do sy hoat dong ctaa
enzyme invertase noi tai, xdc tac sy phan giai
sucrose thanh glucose va fructose [26]. Bén canh
st anh huong cia enzyme thi qua trinh tan gia
cting lam that thoat ham luong duong ctia san
phdm, két qua nay phu hop voi két qua nghién
ctru ctia Simkova va cs (2024) [27] vé su suy giam
ham luong duong téng trong qua trinh bao quan
lanh dong. Ngoai ra, hinh 1C thé hién su suy
giam ham lwong vitamin C theo thoi gian bao
quan. Két qua nghién ctru cia Newerli-Guz va cs
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(2023) [28] khang dinh, vitamin C cé vai tro bao
vé mau cho san phdm trai cay, nén khi vitamin C
bi suy giam ciing lam anh hudéng dén mau cta
trai cay. Bén canh do, vitamin C dé bi chiu tac
dong ctia cac diéu kién moi truong bao quan nhu:
Anh sang, nhiét do, oxy, dac biét la ascorbate
oxidase lam suy giam vitamin C nghiém trong
[29]. Hon nira, vitamin C dong vai tro nhu mot
chat chong hoa nau, chong lai qua trinh phan hay
enzyme cda cac hop chat phenolic bang cach khi
o-quinone. Vi vy ma vitamin C bi pha hay [30].

Két qua & hinh 1D cho thdy, téng mat s6 vi
sinh vat hi€éu khi trong puree thanh tra cé xu
huwong gia tang theo thoi gian bao quan lanh dong.
Cu thé, tir tuan 0 - 12, mat so vi sinh vat tang tu
1,11 log cfu/g lén 3,92 log cfu/g, tuong duong 1,3
x 10! cfu/g lén 8,4 x 10° cfu/g. Tuy nhién, dén tuan
tht 14, tong mat so vi sinh vat hiéu khi dat 5,41 log
cfu/g, tuong duong 2,57 x 10* cfu/g, vuot qua gioi
han cho phép. Theo Quyét dinh s6 46/2007/QD-
BYT [31], tong s6 vi sinh vat hiéu khi trong cac
san phdm tir trai cay an lién khong qua xt ly nhiet
khong duoc vuot qua 10* cfu/g. Do d6, thoi gian
bao quan lanh dong t6i da an toan doi voi puree
thanh tra duoc xac dinh 1a 12 tuan.
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3.2. Anh huéng ciia loai bot dén chat luong
béanh trang thanh tra

Banh trang thanh tra 13 mot san phdm moi,
duoc tao thanh tir su két hop gitta cac thanh phan
thanh tra, duong, bot, nuéc... Trong do, bot 1a mot
trong nhimg thanh phan chinh anh huéng dén
chat luong ctia banh trang. Cac loai bot bao gom:
Bot gao, bot mi, bot niang va su két hop gitta cac
loai bot nay (Hinh 2 va 3).

Két qua phan tich d6 4m banh trang thanh tra
truoc khi sdy duoc thé hien & hinh 2A cho thay,
loai bot c6 anh hudng dén do 4m caa banh trang.
Cu thé, mau b6 sung bot nang (BN) duy tri d0 am
truoc say cao hon va khac biét c6 y nghia thong ké
(p < 0,05) so v6i mau bo sung bot gao (BG) va bot
mi (BM). Mau BM co6 gia tri thap nhat, chimg to
kha nang gitt nudc kém hon. Nguyén nhan c6 thé
do dic tinh cau truc gluten trong trong cac loai
bot. Ham luong amylopectin trong BG thap (2,5 -
12%), ké dén la BM (70 - 80%) va cao nhat la BN
(80 - 85%) [32 - 34]. Khi gia nhiét, amylose hinh
thanh mang luéi dan hoi, mang céu trac twong doi
chat ché, gitt nudc tot hon. Nguoc lai, bot nép giau
amylopectin, c6 kha nang hut va gitt nudc cao,
giup tang do 4m san pham. Doi véi cac loai bot két
hop (BG + BM, BM + BN, BG + BN), d6 4m trung
binh va khong c6 su khac biét dang ké so voi timg
loai bot don 1& (p > 0,05). Diéu nay cho thay, su két
hop cac loai bot tao ra hiéu tng trung hoa, giiup
gitt 0 4m can bang cho banh trang. Su dao dong
d0 4m cua banh trang thanh tra truéc khi siy
trong khoang 61 - 65% cting phu hop voi két qua
nghién cttu vé banh trang va cac san phidm dang
tam khac, trong do thanh phan bot quyét dinh lon
dén kha nang gitt nudc, cau truc gel va toc do
thoat hoi 4m trong qua trinh say [35].

Két qua phan tich vé do dai gel 1a chi tieu
phan anh kha ning tao mang gel va do bén cua
cau truc san pham. Két qua phan tich cho thay,
moi loai bot c6 su anh huong khac nhau dén do
dai gel cta banh trang thanh tra (Hinh 2B). Mau
BG thé hién do dai gel thap nhat (4,54 cm), cho
thay cau trac gel hinh thanh c6 tinh ctmg va gion,
dac trung cho caa bot c6 ham luong amylose cao
va amylopectin thap. Ti l1é amylose 16n lam gidm
kha ning gian, dan hoi ctia mang gel, do cac

chudi thang cé xu huéng sip xép chat che va tai
két hop nhanh sau hé héa. Nguoc lai, BN dat do
dai gel cao nhat (25,17 cm), thé hién tinh déo va
dan hoi ctia bot giau amylopectin, trong dé cac
nhanh phan t linh dong tao diéu kién hinh thanh
nhiéu lién két hydro, giup gel bén va c6 kha niang
chiu luc bién dang 16n trudc khi dut gay. BM c6
do dai gel trung gian (18,14 cm) do ngoai chira
thanh phan amylose va amylopectin thi BM con
chtra protein gluten, khi dwgc gia nhiét sé hinh
thanh mang dan hoi gop phan tang do bén va kha
nang kéo gian cta gel so voi BG. Pang chuy, hon
hop BG va BN cho do dai gel & maic kha cao
(19,74 cm), cho thay su tuong tac bd tro gitra
amylose tr BG va amylopectin tir BN, giip tao
cau truc gel tot gitra do bén va do déo, phu hop
cho san phdm banh trang c6 do dai vira phai,
khong kho cting ciing khong mém nhao. Két qua
nay khang dinh, ti 1é amylose/amylopectin ciing
nhue mang gluten cta bot anh hudéng rat lon dén
cau truc san pham [36].

Két qua & hinh 2C cho thay, thoi gian hé hoa
dai hay ngan phu thuoc vao loai bot. Bot (BM)
chtta ham luong gluten, lam tang thoi gian hé hoa,
do mang ludi protein bao quanh bot can tré qua
trinh hat nuéc va truong nd. Bén canh @6, BN ¢o
chtta ham luong amylopectin cao, cau truc gel
hinh thanh bén, déo va mém nhao hon, kha nang
gitt nudc nhiéu, dan dén can nhiéu nang luong dé
pha v trat tu sap xép phan tir ban dau. Vi vay, thoi
gian hd hoa sé dai hon so véi BG (chua it
amylopectin).

Két qua phan tich luc xuyén thau cia banh
trang thanh tra chiu anh hwong bdi cac loai bot.
Cau trac mang gel cang ran chac thi luc xuyén
thau cang lon. Bot cang chtta nhiéu ham lwong
amylose, gluten thi cdu truc cang cing. Két qua
phan tich duoc thé hién ¢ hinh 2D cho thay, khi
b6 sung BG, luc xuyén thau lon nhat (269,12 g
luc), tuy nhién khong co6 su khac biét y nghia
thong ké (p > 0,05 so voi BM (253,15 g luc),
nhung c6 su khac biét y nghia thong ké (p < 0,05)
so voi BN (120,63 g luc). Trong khi do, su két
hop gitta BG, BM voi BN ¢6 luc xuyén thau thap
hon, ching to6 su hién dién ctia BN lam suy yéu
mang gel. Theo Vi Thi Thanh Pao (2015) [37],
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BM chuta thanh phan gluten cao 1la mot trong
nhitng yéu té quan trong nhat lam anh huong dén

chat luong ctia banh nuong, lam cho banh bi chai
ctng, khong xop.
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Hinh 2. Anh huéng ctia loai bot dén tinh chét co Iy ctia banh trang thanh tra. A: Do 4m truée sdy; B: Do
dai gel; C: Thoi gian hé hoéa; D: Luc xuyén thau
Ghi chu: ***: p< 0,001; **: p < 0,01, *: p < 0,05; ns: Khong khac biét; I: Trung binh do léch chuan;

BG: Bot gao; BM: Bot mi, BN: Bot nang.

Hoat do ctia nudc (Aw) 1la mot thong s6 quan trong
trong khoa hoc thuc pham, dai dién cho su hién
dién cta nudc tr do trong cac san phdm thuc
pham, 4nh hudng dén su phat trién ctia vi sinh vat,
phan tng enzyme va chat luong thuc pham. Loai
bot 1am thay déi dang ké dén hoat do nudc trong
banh trang thanh tra duoc thé hién & hinh 3A. Két
quéa phan tich cho thay, gia tri Aw dao dong trong
khoang 0,7 - 0,73 va c6 su khac biét c6 y nghia
thong ké giita mot so loai bot. Banh trang thanh
tra lam biang BG c6 Aw cao nhat (xap xi 0,73),
trong khi banh trang thanh tra lam bang BM c6
Aw thap nhat (x4p xi 0,69). So sanh thong ké cho
thay, banh trang 1am bang BG khac biét cé y nghia
voi BM (p < 0,01) va BN (p < 0,05). Ngoai ra, hoat
d0 nudc caa banh trang thanh tra khong co su
khac biét dang ké gitta cac t6 hop bot (ns). Biéu
nay phan anh rang, thanh phan hoéa hoc va dic
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tinh hat 4m cda ting loai bot c6 anh hudng truc
tiép dén kha nang giit nudc trong san pham.

Bén canh d6, ham luong vitamin C trong san phdm
banh trang thanh tra cé su khac biét gitta cac
nghiém thac (Hinh 3B). Cu thé, ham luong
vitamin C duoc duy tri & mitc cao nhat doi véi cac
nghiém thic chta BG (ké ca nghiém thuc két
hop) (p > 0,05) va thap nhat la nghiém thtc chia
BM. Nguyén nhan cta su thay déi nay la do thoi
gian h6 hoa cang kéo dai thi ham luong vitamin C
cang giam. Thém vao do, gia tri mau sac caua banh
trang thanh tra cho thay c6 su khac biét y nghia
thong ké & mot s6 nghiém thirc khao sat. Cu thé,
gia tri do sang L* (Hinh 3C) cho thay, nghiém
thic st dung BG co6 gia tri L* cao hon so voi
nghiém thic dung BM va BN. Diéu nay duoc ly
giai boi dac tinh cau trac hat bot: BG c6 dang da
giac dé hoa tan trong nudc, trong khi BN c¢6 hinh
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bau duc vdi kich thuoc phan tr ngan va kha nang
tao gel trong suét [10], gitp anh sang truyén qua
dé dang va tao ra gia tri L* cao hon so véi BM. Xét
vé gia tri mau vang b* (Hinh 3D), mau phéi tron

BG - BM thé hién sy déong nhat mau sac va duy tri
duoc sac vang sang dic trung cua thit qua thanh
tra tot hon so voi cac nghiém thirc con lai.
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Hinh 3. Anh hudng ctia loai bot dén tinh chit héa Iy ctia banh trang thanh tra. A: Hoat ¢ nuéc; B: Him
lrong vitamin C; C: Gia tri d6 sang L*; D: Gi4 tri mau vang b*
Ghi chu: ***: p< 0,001; **: p < 0,01, *: p < 0,05; ns: Khong khac biét: I: Trung binh do léch chuan;

BG: Bot gao; BM: Bot mi, BN: Bot nang.

Tt két qua phan tich cac tinh chat co'ly va hoa
1y, c6 thé két luan rang, loai bot déng vai tro quan
trong trong viéc quyét dinh chat luong banh trang
thanh tra. Viéc stt dung BN lam cho san phdm kho
thao go sau khi sdy, hiéu suat thu hoi thap va bé
mat khong dong déu. Trong khi do, BG cho san
phdm kho ctmg, hoat do nudc cao va mau sac nhat
hon so v6i cac nghiém thitc khac. Pang chu y, su
két hop gitta BG va BM tao ra san phdm c6 do dan
hoi va luc dam xuyén & mirc trung binh, nho su
hinh thanh mang protein trong BM giup tang kha
nang két dinh, ctng c6 ciu truc gel va cai thién
tinh dan hoi. Dong thoi, san phidm thu duoc cé
ham luong vitamin C cao va mau sic déng nhat,
thé hién day la cong thic phoi tron mang lai chat
luong t6i tu cho banh trang thanh tra.
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4. KET LUAN

ba xac dinh duoc diéu kién bao quan lanh
dong puree thanh tra nhim cha dong nguodn
nguyén liéu trong san xuat banh trang thanh tra.
Puree thanh tra bdo quan & 12 tuan van duy tri tot
chat luong, dac biét 1a téng vi sinh vat hiéu khi
(8,4 x 10° cfu/g), ddm bao diéu kién an toan vi
sinh vat trong nguyén liéu ché bién. Su két hop
gitta BG va BM theo ti 1é 1: 1 phu hop san xuat
banh trang thanh tra, cho san phdm banh trang
dat cdu trac va chi tieu hoa ly nhu: Do 4m trudc
say 60,61%, thoi gian hdé hoa 247,73 giay, ham
luong vitamin C 28,27 mg%, luc xuyén thau 245,58
g luc. Nghién ctru nay budc dau cung cip co so
khoa hoc va cac thong so ky thuat quan trong cho
qua trinh san xuit banh trang thanh tra, dong
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thoi m& ra huong nghién ctu tiép theo nham
hoan thién quy trinh san xuat banh trang thanh
tra & cac cong doan khac.
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STUDY ON THE EFFECTS OF PUREE STORAGE DURATION
AND STARCH SUPPLEMENTATION ON THE PHYSICOCHEMICAL PROPERTIES
OF THANH TRA (Bouea macrophyila Griffith) RICE PAPER

Nguyen Thi Ngoc De', Le Hoang Thanh’,
Ho My Hanh', Lam Tan Phat’, Nguyen Bao Loc?
!Faculty of Technology - Aquaculture, Can Tho College of Economics and Technology
? [nstitute of Biotechnology and Food Technology, Can Tho University
Abstract

Thanh tra is a tropical fruit with high nutritional value, rich in vitamins and minerals. This study
was conducted to determine the appropriate frozen storage duration (0 - 14 weeks) of thanh tra
puree and to evaluate the effects of different starch supplements (rice flour, wheat flour, tapioca
starch and their combinations) on the quality of thanh tra rice paper. Quality attributes analyzed
included moisture content, gel length, gelatinization time, vitamin C content, water activity,
penetration force and color parameters. The results indicated that the puree maintained stable
quality for up to 12 weeks of frozen storage, while the combination of rice flour and wheat flour
produced rice paper with the most desirable physicochemical and textural properties such as
moisture content before drying (60.61%), gelatinization time (247.73 seconds), vitamin C content
(28.27 mg%), penetration force (245.58 g-force), lightness value L* (53.94), yellowness value b*
(25.21) and water activity Aw (0.71). This study provides a fundamental scientific basis for
optimizing the production process of thanh tra rice paper, thereby enhancing its utilization value
and commercialization potential.

Keywords: Puree, rice flour, storage, thanh tra.
Ngay nhan bai: 5/6/2025

Ngay chuyén phéan bién: 11/6/2025

Ngay thong qua phéan bién: 4/7/2025

Ngay duyét dang: 20/8/2025

70 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 9/2025



KHOA HOC & CONG NGHE

NGHIEN CUU KHA NANG XU LY
NUGC THAI SINH HOAT BANG CAC CHAT TRO KEO
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TOM TAT

Xt ly nudc thai sinh hoat hién dang 1a van dé duoc quan tam, dac biét do anh huéng nghiém
trong dén moi truong song. Viéc st dung cac chat keo tu c6 ngudn goc tir thue vat tu nhién,
sdn c6 va chi phi thap nhu day (Corchorus olitorius), mong toi (Basella alba), nha dam (Aloe
vera) va dau bap (Abelmoschus esculentus) mang lai mot giai phap day hira hen va than thién
vOi moi truong cho van dé nay. Thi nghiém 1 nham danh gia anh hudéng noéng do cac chat tro
keo (0, 20, 40, 60, 80, 100 mg/L) két hop cung 30 mg/L PAC lén hiéu suat xtt ly cho thay, hon
hop gdém 60 mg/L chiét xuat tir dau bap dat hiéu suat xtt Iy COD, do duc, nito tdng va phospho
téng twong ung la 64,18, 72,7, 78,81, 82,5%, vuot troi hon so voi cac chat keo tu c6 nguon goc
thuc vat khac. Thi nghiém 2 nham khao sat anh huéng cua gia tri pH (pH 5, pH 6, pH 7, pH 8,
pH 9) va thi nghiém 3 khao sat thoi gian ling (15, 30, 45 phut) 1én hiéu suat xt ly nuoc thai
sinh hoat cho thdy, tai pH 7 va thoi gian lang 45 phuat, chiét xudt tir trai dau bap cho hiéu suét
loai bo COD dat 64,18% va do duc trén 89% ma khong lam thay doi pH cta nudc. Qua do cho
thdy, viéc st dung cac chat keo tu c6 nguén goc tir trai dau bap dé xi Iy nudc thai sinh hoat 1a

giai phap tiém nang.

Tt khoa: Chat tro keo tu, COD, do duc, nuéce thai sinh hoat, pH, thoi gian ling.

1. DAT VAN BE

Keo tu la qua trinh lam cac hat phan tan l6n
lén nho su tuwong tac va két hop chung thanh cac
chat keo tu. Keo tu duoc st dung dé lam sach
nuodc, lam tang qua trinh lang cac tap chat co do
phan tan nho va cac chat keo. Keo tu ¢6 hiéu qua
khi tach cac hat phan tan keo (c6 kich thudc thuéc
tir 3 - 100 um) trong hon hop nuoc chira cac chat lo
ltmg. Trong qua trinh lam sach nudc cap va nuoc
thai, keo tu xay ra dudi tac dong cta cac chat dac
biet duoc bd sung vao chung - cac chat keo tu hay
con goi chat tro keo [1, 2].

Chat nhay duoc tach tir thuc vat 1a nhimng chat
tro keo tu nhién, c6 khoi luong phan tr cao, khi
hoa tan cac chat nay trong nudc sé tao ra cac don
phan va duoc lién két boi lien két glucoside [3].
Céc chat gom: Cacbohydrate, protein, alkaloids c6
mat trong chat nhay duoc chiét tach tir cac loai
thuc vat, day 1a cac hop chat chta cac nhom bé

mat -COOH, goc —OH tu do c6 kha ning keo tu va
galactan duoc du doan 1a cung cap cac vi tri hap
phu yéu nhung vdi so lwong 1on dan dén su két noi
voi cac hat keo [4, 5]. Nhitng chat tro keo duoc 14y
tir cac nguon thuc vat nhu: Mong toi, nha dam, rau
day, dau bap c6 sin trong tw nhién, dé kiém, an
toan va ré nén chuang duoc st dung nhuw nhiing
chat xt¢ ly nuoc thai tiém nang [3]. Nhitng chat
keo tu tir nguon goc thuc vat nay cé tinh nhay, do
pH trung tinh va la nhimg polysaccharid & trang
thai te nhién, khong doc, khong anh hudéng tiéu
cuc dén moi truong, duoc dung dé xt ly chat thai
nhu: Nuéc tir nha may dét, nudc ri rac, xuong
thuoc da, nha may dau co, nudc thai cong nghiep
thuc pham, cong nghiép keo, nudc thai nha may
stta, nudc thai sinh hoat [6]. Nudc thai sinh hoat 1a
mot trong nhitng nguyén nhan gay 6 nhiém moi
truong nuoc, dat. Theo Bo Tai nguyén va Moi
truong (2019) [7], trong nam 2018, nwoc thai sinh
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hoat chiém dén trén 30% lwong nudc thai ra ao, ho,
song sudi. Toi 90% nudc thai sinh hoat xa ra moi
truong khong qua xir ly, gay ra tinh trang 6 nhiém
kénh, song, ho, anh hudng toi chat luong cudc
song va canh quan moi truong. Co it thong tin vé
viéc st dung chat keo tu tir tw nhién dé xt ly nuoc
thai sinh hoat, vi vay “Nghién ciru kha nang xur Iy
nudce thai sinh hoat bang céc chat tro keo tir mot
s0 loai thuc vat”rat can thiét, nhim xac dinh duoc
nong do cua cac chat tro keo, gia tri pH va thoi
gian lang dat hiéu qua cao trong qua trinh xt ly
nudc thai sinh hoat, gép phan giam thiéu 6 nhiém
moi trueong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Mau nudc thai sinh hoat dugc thu 30 lit tir
nhiéu vi tri trong hé ga (Hinh 1) ctia khu dan cu A
co toa do (957°39.709”N, 1057’32.062”E) tai tinh
Kién Giang lac 10 gio sang, duoc thuc hién theo
TCVN 5999:1995 [8], TCVN 6663-3:2008 [9].

Hinh 1. Khu vigc thu mau nueéc thai

Quy trinh trich chat keo tu tir nha dam, mong
toi, rau day va dau bap duoc trién khai theo Vi Thi
Cam Van (2019) [10].

L6 hoi: La tuoi dugc thu mua va rira sach, loai
boé vo va lay phan gel. Gel 16 hoi duoc hoa tan
trong aceton theo ti 1é nguyén liéu/dung moi: 1/3
(v:v), phan keét tta duoc thu lai va say kho ¢ 40°C
cho dén khi khéi luong khong ddi, cudi cung dugc
nghién thanh bot.

bau bap: Trai dau bap twoi duoc rira sach,
xay nhuyén va nau trong 80°C, sau d6 cho

aceton vao, ty lé nguyén liéu/dung moi: 1/3
(v:v), phan két taa duoc thu lai va sdy kho & 40°C
cho dén khi khoi lwong khong déi, cudi cung
duoc nghién thanh bot.

Rau day va mong toi lay phan 14, than tuoi,
duoc ria sach, loai bo phan théi. Sau do, xay
nhuyén va nau trong 80°C, cho aceton vao theo
ti 1é nguyén liéu/dung moi: 1/3 (v:v), phan két
tta duoc thu lai va sady kho & 40°C cho dén khi
khoi lwong khong déi, cudi cung duoc nghién
thanh bot.

2.2. Phuong phap nghién ctru

Mau nudce thai sinh hoat trude khi xtr ly, duoc
xac dinh cac chi tieu vé pH, BOD, COD, do duc,
nito téng, phospho téng dé danh gia muc do o
nhiém. Cac thi nghiém dugc thuc hién theo
phuong phap Jar-test [11]. Sau khi xtt ly, nudc thai
sinh hoat ti€p tuc duoc do pH, do duc, xac dinh
COD ban dau, nito téng va phospho téng. Modi
nghiém thic 1a 1/2 lit nudc thai.

Thi nghiém 1: Nuéc thai sinh hoat ban dau
duoc diéu chinh vé pH 7, @ duc ban dau pha
loang vé 100 NTU, do nong do COD ban dau, nito
téng, phospho téng. Sau do, b6 sung PAC 10 mg/1
khuay nhanh trong 3 phut, cho chat tro keo tir cac
thuc vat: Lo hoi (Al), dau bap (A2), mong toi (A3),
rau day (A4) v6i nong do cac chat tro keo lan luot
1a 0, 20, 40, 60, 80, 100 mg/L, khudy cham trong 10
phut, dé lang trong 30 phut. Sau do, do lai pH, do
duc, COD, nito téng va phospho tong sau xtt ly dé
tinh hiéu suat xtt ly. Thi nghiém duogc bé tri hoan
toan ngau nhién, 2 nhan t6 (loai thuc vat va nong
do chat tro keo), 3 lan lap lai. Cudi cung, xac dinh
duoc nong do va loai chat nhay tir thuc vat cho
hiéu suat tot nhat cho cac thi nghiém tiép theo.

Thi nghiém 2: Tiép tuc thuc hién tuong tu nhu
tren khi khao sat gia tri pH te pH 5, 6, 7, 8, 9. Mau
nudc duoc do lai pH, do duc, COD, nito téng va
phospho téng trudc va sau xt ly dé tinh hiéu suat
xtt ly. Thi nghiém duoc bo tri hoan toan ngau
nhién, 1 nhan t6 (gia tri pH) va 3 lan 14p lai. Cudi
cung, xac dinh duwoc gia tri pH cho hiéu suat tot
nhat.

Thi nghiém 3: Ti€p tuc thuc hién khao sat thoi
gian lang lan luot 1a 15, 30, 45 phut. Nong do va
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loai chat tro keo tir thuc vat duoc chon 1a t6i vu tie
thi nghiém ban dau. pH duoc chon tir thi nghiém
2. Thi nghiém duogc bo tri hoan toan ngau nhién, 1
nhan t6 (thoi gian 1dng) va 3 lan lap lai. Mau nuoc
duoc do lai pH, @0 duc, COD, nito téng va phospho
téng truedc va sau xt dé tinh hiéu suat xt ly.

bo duc duoc xac dinh bang cach do biang may
cam tay TUB-430 Gondo (Pai Loan). pH duoc do
bang may do pH (Sension + pH 1, HACH - My).
Xac dinh nito téng bang phuong phap do mat do
quang & budc song 420 nm theo TCVN 6638:2000
[12]. Xac dinh phospho téng bang phuong phap do
mat do quang & budc song 700 nm theo TCVN
6202:2008 [13] trén may quang pho tt ngoai kha
kién UV 1800 (Shimadzu, Nhat Ban). Phuong phap
do COD theo TCVN 6491:1999 [14]: Lay chinh xac
2,5 mL mau nuoc thai vao ong nghiém dung sin
dung dich oxi héa (1,5 mL K,Cr,O, /HgSO,/H,SO,
va 3,5 mL dung dich Ag,S0,/H,SO,). Pat ong
nghiém chta mau thtt trong may pha mau 120
phut, nhiét do 1la 150°C. Sau do, ldy mau ra dé
nguodi va do trong may mat do quang & budc song
600 nm. Xay dung duong chuin dua trén dung
dich KHP va tinh trén cong thic:

[COD] = a. V 1.000 (mg/L).

Trong doé: a 1a ham lwong COD tim dugc theo
do6 thi chudn, tinh biang (mg); V la thé tich mau
nudc dem thi nghiém (mL).

6 duc ban dau - d duc sau xr Iy

do duc ban dau

Hiéu suat xtt ly do duc = ( ) +100

Hléu Sllfl,t XUt 13'7 COD = (COD ban dau - COD sau xw ») « 100
COD ban dau

Hiéu Suit xit ly nito t6ng _ (mto tong ban diu - nito ting sau mlj\') 100

nito tong ban diu

= a1, ° hospio tong ban dau - phospho ting sau w1
Hiéu suat xir Iy phospho tong =(P : i )-100

phospho tong ban dau

2.3. Phuong phap xtt Iy s6 lieu

Stt dung phan mém Microsoft Excel (version
2506) dé téng hop, tinh toan s liéu. St dung
phan mém Staghraphics Centurion XVIII dé phan
tich phuong sai hai nhan t6 (two-way ANOVA) va
mot nhan t6 (one-way ANOVA). So sanh trung
binh cac nghiém thic dua vao kiém dinh F ¢ do
tin cay 5%.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gi4 mitc 9 6 nhiém nudc thai sinh
hoat ban dau

Bang 1 trinh bay gia tri caa COD, BOD, tong
Coliform, pH, phospho téng, nito téng trong mau
nudc duoc thu tai ho ga.

Béang 1. Két qua phan tich miu nwéc ban dau

) QCVN
Dat muc A, lwong xa thai >

1 COD mg/L 34,32+ 4 <50 20,000 m*/ngay
2 BOD; mg/L 58 £0,5 <15 Vuot mitc cho phép
3 Téng Coliform | MPN/100ml | 1,6x 10° <3.000 Vuot mitc cho phép

N Dat mac A, lwong xa thai >
4 Phospho tong mg/L 2,84 + 0,05 <30 20,000 m*/ngay
5 Nito téng mg/L 34,32+ 0,1 <20 Vuot muc cho phép
6 pH 6,69 6-9 Mtc @6 cho phép

Bang 1 cho thdy, chi s6 COD ctia mau nudc
ban dau trude khi xtr ly 1a 34,32 + 4 mg/L; BOD; 1a
58 + 0,5 mg/L; phospho téng 1a 2,84 + 0,05 mg/L;

nito tong 34,32 + 0,1 mg/L, pH = 6,69; do duc 107
+ 5,3 NTU. So sanh voi QCVN 14:2025 [15] thi hau
nhu cac két qua déu vuot mic cho phép, chi rieng
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chi s6 pH dat trong nguong 6 - 9, COD va phospho
téng dat mac do A, voi luong xa thai tréen 20.000
m?®/ngay trong khu dan cu. Piéu nay cho thdy,
nuoc thai sinh hoat khu dan cu chura duoc xtt ly tot
va co6 thé duoc cac ho gia dinh x4 thang ra kenh,
muong ma khong qua xit ly.

3.2. Anh hudéng ctia ndng do chét tro keo t6i
kha nang xtt Iy nuéce thai sinh hoat

Qua trinh xt Iy nudc thai sinh hoat duoc thuc
hién theo phuong phap Jar-test [11], thong qua cac
chi tieu: Hiéu suat xi ly do duc, hiéu suat xir ly
COD, su chénh léch gia tri pH, hiéu suat xt ly nito
téng, phospho téng véi chat tro keo tir mong toi,
nha dam, dau bap, rau day theo néng do lan luot 0,
20, 40, 60, 80, 100 mg/L, c6 dinh chi tiéu pH 7,
PAC 30 mg/L, thoi gian lang 30 phut.

Bang 2. Hiéu suat xit ly d¢ duc bing cac chit trg keo véi cac ndng do khac nhau

Do Rau day Mong toi Dau bap Nha dam
duc  [Po 5
uc |boduct o I podyc | Hieu | Podue | Hieu |22 M| Hiey
ban |sauxit it Y it Y it sau xXu it % CV
dau 1y sua sauxtrly | sud sauxtrly | sul 1y sua
1 O SO o
(NTU) | (NTU) xtely %) | (NTU) (xtly %) | (NTU) |xtly (%) NTU) xtrly (%)
0Omg/L 28,33 | 71,878 21,97 78,194 28,13 72,068 | 4227 | 58,02 | 10,5
20 mg/L 28,63 | 71,57¢ 21,6 78,554 23,1 77,065 | 3828 |61,98% | 89
40 mg/L 29,5 70,74¢ 28,53 71,664 28,57 71,634 386 |61,66% | 6,1
100,7 +
60 mg/L 0,5 18,17 81,94 32,87 67,3650 27,46 72,78b 36,1 64,15 | 94
80 mg/L 19,9 | 80,234 33,9 66,33¢b¢ 23,8 76,3652 45,6 54,71 | 14,2
100 Ab Chc Bb Dc
mg/L 22,93 | 77,22 32,6 67,62 26,1 74,08 45,2 55,11 12,3
%CV 58 7,08 2,8 6,02

Ghi chu: Cic chir cdi a, b, ¢, d gidng nhau trong cung mot cot, cdc chir cdi A, B,

C, D giong nhau

trong cung mot hang thi khong co su khdc biét vé mat thong ké ¢ khodng tin cay 95% theo kiém dinh F.

Két qua tir & bang 2 cho thay, hiéu suat xt ly
d6 duc cta chat tro keo tir 4 loai thuc vat c6 hiéu
suat xtr Iy khac nhau. Dai véi chat tro keo tir rau
day, 6 nong do 60 va 80 mg/L 1a hiéu qua nhat so
voOi cac nong do khac. Doi voi mong toi, nong do
cho hiéu suat tot nhat 1a 0 va 20 mg/L so véi cac
nong do khac. boi véi dau bap, nong do 20 va 80
mg/L cho két qua cao hon so véi cac nong do con
lai. D6i voi nha dam, nong do dat hiéu suat tot
nhat 1a 20 va 40 mg/L.

So sanh cung néng do & nhing chat tro keo
khac nhau, tai 0 va 20 mg/L, mong toi dat hiéu
suat lan luot 1a 78,19 va 78,55%, cao hon c6 y nghia
so voi 3 loai thuc vat con lai. Tai nong do 40 mg/L,
rau day, dau bap va mong toi déu cao tuong duong
va cao hon nha dam. Tt cac néong do 60, 80, 100
mg/L, chat tro keo tir rau day dat hiéu suat xit ly
lan luot 1a 81,9, 80,23, 77,22%, cao hon c6 y nghia
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vé mat thong ké so véi mong toi, dau bap va nha
dam. So voi két qua nghién ctru ctia Le Thi Hoang
Oanh va cs (2020) [11], ciing st dung rau moéng
toi két hop PAC dé xur ly do duc dat trén 90% thi
két qua cta nghién ctru nay thap hon kha nhiéu,
theo d6 mong toi chi dat 78,55%. Su khac biét nay
phan 1on 1a do cac hop chat lo Itmg, nguyén nhan
chinh gay ra d¢ duc, trong ctia nudc thai sinh hoat
khéc biét rat ro so voi mau ctia nudc song To Lich.

Doi voi hieu suat xtt ly COD, day la mot
trong nhimg chi tiéu xac dinh do 6 nhiém trong
nudc, cac chat tro keo co tac dung tao két noi voi
cac hop chat lo ltmg va kéo ching ling xuéng.
Két qua & bang 3 cho thay, hiéu suat xit ly COD
ctia chat tro keo tir rau day va dau bap dat hiéu
qua & 60 mg/L so véi cac néong do con lai. Doi
v6i chat tro keo tir mong toi, cac néng do 40, 60,
80 mg/L dat hiéu suat xt Iy COD cao hon cac
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nong d¢ khac. Daéi voi nha dam, cac néong do dat
hiéu suat xtr ly cao 1a 0, 40, 60, 80 mg/L so voi
cac nong do khac.

Khi so sanh & cung day nong do, tai 0 mg/L
nha dam dat hiéu suat tot nhat 1a 57,04%. Tai 20
mg/L, rau day va dau bap dat hiéu suat tuong
duong, lan luot 1a 52,81% va 53,44%, cao hon vé mat
thong ké so voi mong toi va nha dam. Tai 40 mg/L,
mong toi va nha dam dat hiéu suat cao hon, lan luot

1a 55% va 55,88%. Tai nong do 60 mg/L, rau day va
dau bap déu cao hon 2 loai thuc vat con lai va dat
tuong duong nhau 1a 63,97% va 64,18%. Tt cAc nong
do 80 va 100 mg/L, hiéu suat cia cac chat tro keo
déu giam dudi 60%. O nong d6 80 mg/L, mong toi
va nha dam cao tuong duong nhau va cao hon rau
day, dau bap. O ndng d6 100 mg/L, rau day va dau
bap cao hon 2 loai thuc vat con lai.

Bang 3. Hiéu suat xit Iy COD béng cac chit trg keo v6i cac ndng d¢ khac nhau

COD Rau day Mong toi bau bap Nha dam
ban COD Hiéu COD Hiéu COD Hiéu COD Hiéu
dau sau suat sau Xt suat sau suat sau suat | 4CV
(mg/L) xu ly XU ly XU xur ly XU xir ly XU
(mg/L) | Iy (%) | (mg/L) | ly() | (mg/L) | ly %) | (mg/D) | ly ()
0 16,38 | 53,46% | 17,35 | 50,71 | 17,91 | 49,12 | 1512 | 57,044 | 57
mg/L
20 16,61 | 52,814 | 18,33 | 47,92% | 16,39 | 53,44* | 17,56 | 50,12%> | 4,3
mg/L
40 17,92 | 49,08%™* | 15,84 55,04 17,61 | 49,98%* | 1553 | 55,88%> | 57
mg/L | 352+
60 0,6
12,69 | 63,974 15,6 55,69 | 12,61 64,18% | 14,11 | 59,928 | 5,7
mg/L
80 20,12 | 42,85% | 14,91 57,64% | 19,34 | 45,02% | 14,75 | 58,11% | 13,7
mg/L
100 Ab B b B
17,43 | 50,47 19,16 | 45575 | 16,23 | 53,89" 19,2 4545° | 7,2
mg/L
%CV 12,15 8,3 11,3 9,2

Ghi chu: Cic chir cdi a, b, ¢, d gidng nhau trong cung mot cot, cdc chir cdi A, B, C, D giong nhau
trong cung mot hang thi khong co surkhdc biét vé mat thong ké ¢ khodng tin cay 95% theo kiém dinh F.
Bang 4. Két qua gia tri pH ctia nudc sau xi Iy bang cac chit trg keo ciia 4 loai thuc vat
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pH ban dau Rau day Moéng toi bau bap Nha dam
pH sau xtt ly
0 mg/L 7 6,51 + 0,05 6,54 + 0,07 6,85 + 0,03 7,17 +£ 0,06
20 mg/L 7 7,02 +£0,03 6,5+ 0,2 6,97 £0,1 6,92 £ 0,07
40 mg/L 7 7,14 £ 0,03 6,42 £ 0,04 6,41 £ 0,05 6,93 + 0,03
60 mg/L 7 7,4+ 0,02 6,25 + 0,04 6,63 + 0,04 7,03 +0,12
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pH ban dau Rau day Moéng toi bau bap Nha dam
pH sau xtt ly
80 mg/L 7 7,2+ 0,04 6,31+ 0,03 6,87 +0,1 7,12 + 0,04
100 mg/L 7 7,1+0,3 6,36 + 0,04 6,7 + 0,04 7,15+ 0,06

Gia tri pH sau xtt Iy duoc thé hién & bang 4 cho
thay, sau xtt ly, cac gia tri pH khong c6 su dao dong
16m, chtt yéu trong khoang 7 1a gia tri pH ban dau va
so véi QCVN 14:2025 [15] thi van nam trong khoang
cho phép 1a 6 - 9. Két qua & bang 4 ciing phan anh
rang, cac chat tro keo khong lam anh hudng dén gia
tri pH ctia nu6e thai va khong can thiét phai stt dung
cac chat can bang pH nhu axit hoac bazo khi xt ly
béang cac chat tro keo tir thién nhién.

Bang 5 thé hién két qua hiéu suat xt ly nito
téng & cac nong do chat tro keo khac nhau. Hiéu

suat xtr ly cta chat tro keo nha dam thap nhat
trong 4 loai thuc vat, hiéu suat déu duoi 50%, trong
d6 nong do 40, 80, 100 mg/L cao twong duong
nhau va cao hon cac nong do con lai. Hiéu suat xit
ly ctia rau day khong chénh lénh qua nhiéu, cao
nhat 1a 66,7% tai 100 mg/L. Hiéu suat cta chat tro
keo tir dau bap cao nhat la 78,81% tai 60 mg/L.
Moéng toi dat hiéu suat cao nhat 1a 87,35% tai 100
mg/L. Xét vé cung day nong do thi hau hét cac
noéng do mong toi déu dat hiéu suat cao hon 3 loai
thuc vat con lai.

Bang 5. Hiéu suit xit Iy nito tdng bing céc chit trg keo véi cac ndng do khac nhau
Rau day Moéng toi bau bap Nha dam
o e Nito
Nitotong|. . , Hiéu e Hiéu e Hiéu . N
ban dau Nitor t?n“? suat Nito t?ng suat Nito t?n“? suat tongo Hjeu, % CV
(mg/L) sau xtt ly < | sauxu ly o | Sauxu ly xitly sau xtr | suat xur
(mg/L) Iy (%) (mg/L) ¥ @) (mg/L) @) ly | Iy
(mg/L)
0 mg/L 11,76 64,57 | 8,67 73,88 | 13,61 59,0 | 26,13 | 21,29 | 36,5
mZg(;L 11,87 |64,23%| 6,57 80,24 12,02 | 63,79%" | 24,46 | 26,31 | 33,7
m:(;L 11,9 |64,15%°| 9,33 71,88% | 11,19 66,35 | 18,55 | 44,13% | 17,0
33,2+0,5
mz(;L 13,16 |60,34°| 10,04 |69,74" 7,03 78,814 | 21,15 | 35,98 | 26,0
m8g(;L 12,75 | 61,65 7,6 77,08 12,48 | 62,415° | 18,55 | 44,12 | 19,0
rri(g?L 11,06 | 66,75 4,2 87,35% | 16,08 51,56 | 18,28 | 44,93 | 26,0
%CV 3,3 7,63 12,9 25,8

Ghi chu: Cic chir cdi a, b, ¢, d gidng nhau trong cung mot cot, cdc chir cdi A, B, C, D giong nhau
trong cung mot hang thi khong co su khdc biét vé mat thong ké ¢ khodng tin cdy 95% theo kiém dinh F.

Hiéu suat xt ly phospho téng duoc thé hién &
bang 6. Két qua cho thay, cac chat tro keo tir moéng
toi, nha dam, dau bap va rau day khong co khac
biet nhiéu, déu dat trén 50%. Hiéu suat xir ly cta
chat tro keo tir rau day ¢ nong do 0, 20, 60, 100
mg/L dat cao tuong dwong nhau va cao hon &
nong do 40 va 80 mg/L. Hiéu suat ctia mong toi
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dat hiéu qua cao va twong dwong nhau & hau hét
cac noéng do 1a 0, 20, 40, 60, 80 mg/L. Hiéu suat xir
ly phospho ctia dau bap cao & néng do 40 va 60
mg/L. O nha dam, hiéu suét xi Iy cao & cac nong
do 40, 60, 80, 100 mg/L va tuong duong nhau.

Khi so sanh ctng néng do, cac chat tro keo tir
rau day, mong toi va dau bap dat hiéu suat xt ly
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cao hon nha dam tai 0 mg/L. O nong do 20 mg/L,
mong toi dat hiéu suat xt ly tot nhat 1a 81,77% so
véi 3 loai thuc vat con lai. O nong do 40 mg/L,
chat tro keo tir mong toi va dau bap dat hiéu qua
cao hon, lan luot 1a 84,11 va 80,7%. O nong do 60

mg/L, hiéu suét ctia 4 loai thuc vat khong co khac
biét y nghia vé mat thong keé. O ndéng do 80 mg/L,
nha dam dat hieéu suét cao nhat la 80,8%. O’ nong
do6 100 mg/L, rau day va nha dam dat hiéu suat
cao hon, lan luot 1a 78,03% va 80,18%.

Bang 6. Hiéu suat x Iy phospho tdng bang cac chit trg keo véi cidc ndong @6 khac nhau

Rau day Mong toi Dbau bap Nha dam
Phosph
t?;p ° Phospho | Hiéu Pligipho Hieu Phospho | Hiéu | Phospho | Hiéu
baf téng suat Saf suéit téng suat tong suat % CV
AN A
(mg/) A I B VR ) A A
(mg/L) | (%) (mg/L) (mg/1) (%) (mg/L) | (%)
0mg/L 0,7 77,122 0,76 75,441 0,76 75,441 1,3 58,07%¢ | 10,8
20 mg/L 0,75 75,988 0,57 81,774 0,76 75,155 1,26 59,35 | 11,4
40 mg/L 0,92 70,3 0,49 84,1142 0,59 80,7ABab 0,66 78,65 | 6,48
60 mg/L 394021 0,71 77,274 0,6 80,674 0,54 82,54 0,43 86,14 | 3,9
b b BC
80 mg/L 1,01 67’33 0,87 728 1,09 64,84 0,6 80,8Aab 8,5
mlg?L 0,68 78,034 1,53 50,56 1,17 62,12B¢ 0,62 80,18 17,89
%CV 9,3 15,2 10,3 14,8

Ghi chi: Cic chir cdi a, b, ¢, d giong nhau trong cung mot cot, cdac chir cdi A, B, C, D giong nhau
trong cung mot hang thi khong co su khdc biét vé mat thong ké ¢ khodng tin cdy 95% theo kiém dinh F.

Két qua & bang 2, 3, 4, 5, 6 cho thay, loai chat
tro keo tir dau bap & 60 mg/L dat 3 trong 4 chi tieu
la 64,18% xtr ly COD, 78,81% xtt ly nito tong, 82,5%
xtr ly phospho tong cao hon so voi 3 loai thuc vat
con lai va duoc chon cho cac thi nghiém tiép theo.

3.3. Su anh hudng cta gia tri pH t6i hiéu sudt
xtt ly nudc thai

Sau khi chon duoc chat tro keo tir dau bap voi
60 mg/L két hop 30 mg/L PAC, thit nghiém xt Iy
O cac gia tri pH 5, 6, 7, 8, 9, 1a day pH trong thong
s6 pH cho phép ctia QCVN 14:2025 [15]. COD ban
dau duoc xac dinh 1a 35,2 + 0,4 mg/L, o duc duoc
c6 dinh 1a 100 NTU, nito téng 1a 36,1+ 0,5 mg/L,
phospho téng 1a 4,5 + 0,4 mg/L.

Bang 7 va hinh 2 cho thay, hiéu suat xtt ly COD
& cac gia tri pH khac nhau c6 su dao dong, thap
nhat tir 47,94% tai pH 5 t6i cao nhat 61,66% tai pH 7.
Xt ly do duc ctia 60 mg/L chat tro keo tir dau bap
két hop 30 mg/L PAC cho thay, két qua thap nhat
14 69,32% & pH 5, tai pH 6 va pH 7 dat hiéu suat cao
hon & cac gia tri pH con lai, lan luot 12 84,37 va
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84,6%. Két qua nghién cttu ctia Abidin va cs (2014)
[16] cho thay, dich trich tir hat dau bap cé thé loai
b6 64,5% do duc & 25 mg/L, trong khi dich trich tt
trai dau bap co thé loai bd 49% do duc & 75 mg/L, so
voi két qua ctia nghién cttu nay thi chat tro keo tir
trai dau bap cao hon rat nhiéu, loai bo do duc dat
hon 84% voi nong do 60 mg/L két hop 30 mg/L
PAC. Gia tri pH c6 su thay déi khong 16n sau khi xtt
ly nuoc thai, hau hét déu dao dong trong khoang
0,5 so voi gia tri ban dau. Tuy nhién, gia tri pH caa
nudc sau xt ly tie pH 5, 6, 7 déu c6 su tang pH so voi
ban dau, con pH 8 va 9 lai giam so v6i pH ban dau.
biéu nay co thé ly giai, PAC duoc diéu chinh vé gan
7 nén cac gia tri pH déu nghiéng vé gia tri pH 7.
Hiéu suat xt ly nito téng & pH 7 va 8 ciia dau bap
cao hon & pH 5, 6, 9, 1an luot dat hiéu suat 73,5% va
75,64%, cho thay pH 7 va 8 1a diéu kién phu hop dé
dau bap loai bo nito tong. Doi véi hieu suat xi ly
phospho téng & pH 6 va 7 ciing dat cao nhat la
81,67% va 83,89%. Tt két qua & bang 7 va hinh 2 cho
thay, pH 7 cho két qua xtt Iy nudc thai sinh hoat co
hiéu qua nhat.
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Bang 7. Hiéu sudt xtr ly nudc thai ctia chat tro keo dau bép & cac gia tri pH

pH ]:)an Hiéu suatxt | Hiéusuatxt | Thay déi pH | Hiéu stléit Xt ly PII;éII)lhf)usitliﬁ

dau ly COD (%) ly o duc (%) sau xu ly nito tong (%) tdng (%)
pHS 47,949 69,321 5,44 £ 0,07 62,567 54,449
pH6 57,69° 84,37 6,29 + 0,03 69,66° 81,67¢
pH7 61,66" 84,68 7,12 +£0,17 73,5% 83,89*
pH 8 59,06° 78,1° 7,77 + 0,01 75,64 68,89"
pH9 59,42 70,45° 8,72 0,03 71,62 62,22°¢
%CV 8,36 8,48 16,1 6,35 16,0

Ghi chu: Cidc chir cdi giong nhau trong cung mot cot khong co su khic biét vé mat thong ké ¢
khodng tin cdy 95% theo kiém dinh F.

Hinh 2. Nuéc thai ban dau va sau xit Iy bang chit tro keo & cac gi4 tri pH khac nhau
Ghi chu: Tir trai sang phai: Nuoc chira xwr Iy, nuoc da xely o pH 5, 6, 7, 8, 9.
3.4. Anh huéng cia thoi gian ling t6i hieu tro keo tir dau bap 1a 60 mg/L c6 b6 sung 30
sudt xt Iy nu6c thai mg/L PAC tai pH 7 v6i cac thoi gian lang 1a 15, 30
Tt két qua ctia cac thi nghiém trén, ti€p tuc  va 45 phut.
thir nghiém xt 1y nuéc thai sinh hoat bang chat

Béng 8. Hiéu suat xt Iy nuedc thai sinh hoat ctia chat tro keo dau bép & cac thoi gian ling

Thoi gian laing | Hiéusuatxtrly | Hiéusuatxt | Thay déi pH }ll;e; tzué[nxgﬁ }llyi’répl)lhsousith):)&
(phut) COD (%) ly @6 duc (%) sau xu ly @) tong (%)
15 59,84°¢ 82,27°¢ 7,12 + 0,08 46,0° 85,56"
30 62,03 84,68 7,27 +0,13 53,33 87,11°
45 64,18 89,4° 7,3+0,1 64,67¢ 93,33°
%CV 2,85 3,46 1,08 14,05 3,79

Ghi chu: Cidc chir cdi giong nhau trong cung mot cot khong co su khic biét vé mat thong ké ¢
khodng tin cay 95% theo kiém dinh F.
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Két qua & bang 8 cho thdy, hieu suat xir ly
COD tang dan theo thoi gian, do thoi gian cang
lau, cac chat lo ltmg trong nuéc cang lang nhiéu va
lam nuoc sach hon. Diéu nay thiy ro tai 45 phut,
hiéu suat xit Iy COD dat 64,18% la cao nhat. Tuong
tw, voi hiéu suat xtt ly do duc cao nhat 1a 89,4%%,
khac biét c6 y nghia so voi cac khoang thoi gian la
15 va 30 phut. Vé gia tri pH, & ca 3 khoang thoi
gian déu khong chénh léch nhau va déu tang pH
so voi pH ban dau la 7. Hiéu suat xt ly nito téng va
phospho téng cta chat tro keo tir dau bap dat cao
nhat & 45 phut, 1an luot 1a 64,67 va 93,33%, cao hon
vuot troi so voi 15 va 30 phat.

4. KET LUAN

Hiéu suat xit ly COD, d¢ duc va pH & nong do
60 mg/L tir dau bap cé hiéu suat tot nhat so voi
cac loai thuc vat con lai. Tai gia tri pH 7 va thoi
gian lang 1a 45 phut, chat tro keo tir dau bap cho
kha nang xtt Iy nudc thai sinh hoat tot nhat va
khong lam thay doi gia tri pH. Diéu do cho thay,
tiém nang st dung cac nguon thuc vat dé tng
dung xtt ly nuwoc thai va khong gay hai cho moi
trueong song.

Kién nghi phan tich thanh phan cac chat trong
chat tro keo va thir nghiém xt ly & cac loai nudc
thai khac.
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USING COAGULANT SUBSTANCES FROM SOME PLANT SOURCES
TO TREAT DOMESTIC WASTEWATER

Vu Thi Yen', Huynh Kim Yen’,

Nguyen Thi Thu Hau', Le Bich Tuyen', Pham Trong Nghia®

!Kien Giang University

Abstract

Domestic wastewater treatment is currently receiving special attention due to its serious impact
on the living environment. The use of natural, readily available and low-cost plant-based
coagulants such as jute (Corchorus olitorius), Malabar spinach (Basella alba), aloe vera (Aloe
vera), and okra (Abelmoschus esculentus) offers a promising and environmentally friendly
solution to this problem. Experiment 1 aimed to evaluate the effect of different concentrations of
coagulant aids (0, 20, 40, 60, 80, 100 mg/L) combined with 30 mg/L PAC on treatment efficiency.
The results showed that a mixture containing 60 mg/L of okra extract achieved superior removal
efficiencies of COD (64.18%), turbidity (72.7%), total nitrogen (78.81%) and total phosphorus
(82.5%) compared to other plant-based coagulants. Experiment 2 investigated the effect of pH
values (5, 6, 7, 8, 9) and experiment 3 examined the impact of settling times (15, 30, 45 minutes)
on wastewater treatment performance. The results indicated that at pH 7 and a settling time of 45
minutes, okra extract achieved a COD removal efficiency of 64.18% and turbidity removal above
89%, without altering the pH of the treated water. These findings suggest that using okra-derived
coagulants for domestic wastewater treatment is a promising and eco-friendly solution.

Keywords: Coagulant substances, COD, domestic wastewater, pH, settling time, turbidity.
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NGHIEN CUU THUC TRANG VA DE XUAT GIAI PHAP
CHON LOAI THUC VAT PHU HOP NHAM PHONG,
CHONG SAT LO BO SONG, KENH, RACH TiNH AN GIANG

Nguyén Thi Ly?, Poan Thi Lién!
"Truong Dai hoc Tai nguyén va Moi truong Ha Noi

*Email: ntly.mt@hunre.edu.vn

TOM TAT

Bai b4o nay nham danh gia dac diém tham thuc vat ven song, kénh, rach tai ving dat phén tinh
An Giang. Thong qua khao sat thuc dia, nghién cttu da xac dinh duoc su phan b6, thanh phan
loai, dac diém hinh thai va dac tinh sinh thai ctia 28 loai thuc vat tiéu biéu trong khu vuc. Cac loai
thuc vat c6 xu huong phan bo hon giao thanh timg dam, hinh thanh cac quan xa dién hinh nhu:
Tram, Tre, Bach dan trang, cd vetiver,... voi kha nang sinh trudng tot trong diéu kién dac thu cta
vung dat phén. Ngoai ra, nghién cttu ciing da danh gia mic do phong phu, do dong déu va cac
chi s6 wu thé cta cac loai thuc vat dac trung tai khu vuc khao sat. Trén co s& dd, bai bao dé xuat
mot s6 loai thuc vat co tiém nang tmg dung trong cong tac phong, chong sat 16 bo song, kénh,
rach tai tinh An Giang, bao gdm: Co vetiver, Gao vang, Tram ctr va cay Say. Nhimg loai nay duoc
lira chon lam co s& xay dung mo hinh trinh dién tich hop giai phap sinh thai va thiy loi nham bao
vé bo song tai khu vuc dat phén.

Tt khoa: Chong sat I bo song, kénh, rach, lodi thuc vat ven song, dat phen, U Minh Thurong,

An Giang.

1. DAT VAN DE

Tinh Kién Giang truéc day nay la tinh An Giang
sO hitu he thong song, kénh, rach day dac, dong vai
tro quan trong trong phat trién kinh té - xa hoi, dic
biét trong linh vuc thiy san, giao thong va sinh ké
vung nong thon. Tuy nhién, tinh trang sat 16 bo séng,
kénh, rach dang dién bién ngay cang nghiém trong,
anh hudng dén 6n dinh dan sinh va ha tang ven song
[1]. Trong boi canh d6, tham thuc vat ven song dugc
xem 12 yéu t6 sinh thai quan trong, gép phan 6n dinh
bo, giit phi1 sa, han ché xam nhap man va diéu tiét
dong chay. Mot s6 nghién cttu da phat hién ra tac
dong cta tham thuc vat déi cac qua trinh hinh thanh
va thiy dong luc song, bao gom: Cac nghién ctru vé
cac qua trinh bun cat; dong luc song; cac kiéu hinh
thai song va su phat trién ctia cac dia hinh cu thé. Sy
phat trién tham thuc vat trén cac bai c6 y nghia quan
trong doi voi viec ddy nhanh qua trinh gitr trim tich
va phuc hoi mat cat ngang cta cac kénh [2]. Tham
thuc vat ven song cé anh huong dén kha nang sat 16

va 6n dinh bo song, viec tao ra tham thuc vat sau khi
bo bi sat 16 ¢6 tac dung bay phu sa, cac bai ngap
khong c6 tham thuc vat bi x6i mon nhiéu hon 80% so
véi cac bai c6 tham thuc vat [3].

Khu vuc dat phén U Minh Thuong - An Giang
la viing sinh thai dic thu, noi phan bo nhiéu loai
thuc vat ban dia c6 kha nang thich nghi cao, co
tiém nang 16n trong phong ho bo va bao tén da
dang sinh hoc [3]. Tuy nhién, dué6i tic dong ctia
bién d6i khi hau va hoat dong con nguoi, tham
thuc vat noi day dang bi suy thoai ro rét. Do do,
viéc nghién ctu thuc trang va giai phap phuc hoi
tham thuc vat khu vyc dat phén, tinh Kién Giang
truoc day nay la tinh An Giang tré nén cap thiét va
quan trong dé€ lam co sé khoa hoc cho viéc luc
chon ra mot s6 loai thuc vat nhim muc tiéu phong
ho, bao vé bo va tuong tac véi cac cong trinh ho
tro, phu hop voi diéu kién 1ap dia dat phen va dé
xuat xay dung mo hinh cau truc thuc vat bao veé bo
song, kénh, rach.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phép thu thap di lieu thi cip

Thu thap va ké thira thong tin, tai lieu, so lieu
vé diéu kién tu nhién, kinh té - xa hoi, ban do, két
qua diéu tra, két qua nghién ctu da co, lién quan
dén dic diém tham thuc vat tai khu vuc nghién
ctru, lién quan dén dic diém vé thanh phan loai, t6
thanh loai va kha niang chong sat 1o ctia tham thuc
vat ven song, kénh, rach thugc tinh An Giang

2.2. Phuong phép diéu tra thuce vat

Khao sat va diéu tra duoc thuc hién trén
phuong phap cua Rollet (1974) [4] va Thong tu so
33/2018/TT-BNNPTNT [5]. Giam dinh cac mau
thuc vat theo céc tai lieu chinh duwoc stt dung gém
cua Pham Hoang Ho (1999 - 2000) [6], Nguyén
Tién Ban (1997; 2003) [7], [8], Tran Hop (2002)
[9].

Trén méi 6 tieu chuidn (OTC), dién tich 200
m?, do dém thuc vat c6 mach cac chi tiéu xac dinh:
Ten loai, cac chi tiéu hinh thai nhu chiéu cao vat
ngon (m), duong kinh goc, duong kinh ngang
nguc (duong kinh 1,3 m) (cm), duwong kinh tan
(cm) bang dung cu thuéc do cao, thudc do duong
kinh, thuoc day. Diéu tra thuc vat (cay bui, cay co,
cay than thao, st dung OTC 2 m x 2 m xac dinh
ten loai, dién tich, chiéu cao trung binh, sit dung
thudc chuyén dung. Pham chat cay, duoc danh gia
thong qua cac chi tiéu hinh thai theo 3 cap (tot,
trung binh va xau). Trong do: Cay tot (A) 1a nhig
cay sinh truéong khoe manh, can do6i; tan déu,
khong bi sau, bénh; cay trung binh (B) la nhing
cay c6 than khong duoc can doi nhu loai A, sinh
truong trung binh; cay xau (C) 1a nhitng cay sau,
bénh, tan léch, it c6 trién vong, sinh truéng kém.

Khao sat theo OTC duoc thuc hién theo 03
tuyén, chiéu dai tuyén 1.000 - 5.000 m. Trén moi
tuyén khao sat 03 OTC. Khoi luong khao sat: 03
tuyén x 03 OTC/tuyén: 9 OTC dai dién, dién hinh
va tam thoi cho khu viee nghién ctu.

2.3. Phuong phép phan tich méu thuc vat

Trong truong hop khong xac dinh duoc tén
loai thuc vat tai hién treong, mau duoc thu thap va
phan loai tai phong thi nghiém, doi chiéu véi bo
tiéu ban chuin va stt dung khoa phan loai hinh thai
hoc d@é giam dinh. Tén khoa hoc duwoc chinh ly

theo quy dinh méi nhat ctia Bo luat tén goi thuc
vat Tokyo (1994) [10] va Danh luc cac loai thuc vat
Viét Nam, két hop véi tai lieu chuyén nganh cta
Pham Hoang Ho6 (1999 - 2000)[6] va cac tai lieu
phan loai thuc vat khac. Sau khao sat, danh luc cac
loai thuc vat bac cao c6 mach duoc xay dung, phan
loai theo dang song (cay g6, cay bui, than thao),
dong thoi tinh toan cac chi s6 vé thanh phan loai
va cau trac tham thuc vat tai ttmg khu vuc khao
sat.

2.4. Phuong phap diéu tra xa hoi hoc

Nghién ctru tién hanh diéu tra xa hoi hoc bang
bang hoi ban cau trac déi voi 40 ngudi dan va cac
nha quan ly tai tinh Kién Giang truéc day nay la
tinh An Giang. Viéc khao sat 40 nguoi dan va cac
nha quan ly giup dam bao tinh dai dién cho nhiéu
nhom d6i teong khac nhau trong cong dong, tir do
phan 4nh dung thuc trang van dé nghién ctu tai
tinh An Giang.

2.5. Phuong phap xtz Iy s6 lieu

Str phan mém Excel dé so sanh danh gia cta
cac loai chon ra loai c6 dic diém sinh truong phi
hop nhat ving dat phén khu vuc song, kénh, rach.

banh gia tinh da dang sinh hoc va mitc @9 6n
dinh cta quan xa tai khu vuc nghién ctru duogc
thuc hién bang chi s6 Shannon-Wiener va chi so
Berger va Paker (1970) [11], [12] trén phan mém
Biodiversity 2.0. Cong thitc st dung nhu sau:

Chi s6’ Shannon-Wiener:

' o .1 a8
(H)H' = 3.3219 (log, N 'ﬁz. n, log,, n,

Trong do: H' 1a chi s6 da dang Shannon-
Wiener; N la téng so6 ca thé cta tat ca cac loai
trong quan xa; n; 1a s6 ca thé cda loai the I; S 1a
téng so6 loai c6 mat trong mau (richness).

2.6. Phuong phép tham van chuyén gia

Tham van cac chuyén gia vé sinh thai nhu:
biéu kién lap dia, phan bo, thanh phan loai thuc
vat vung dat phén, cac gidi phap vé sinh thai, thay
loi két hop nham bao vé bo khu vie nghién cteu.

Cach thirc tham van chuyén gia: Xin y kién
nhan xét gop y cho viéc xay dung phuong phap
nghién ctu, phuong phap thu thap va phan tich x
ly so lieu, viét bao cdo. Moi chuyén gia tham gia
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khao sat hién treong diém dé tham van cu thé va
truc tiép.

2.7. Phuong phap danh gia lua chon loai cay
c6 trién vong

- Xac dinh trong so6 cho cac loai cAy ngap man:
Phuong phap AHP (Analytical Hierarchy Pricess)
hay con duoc goi la phuong phap phan tich tha
bac duoc duoc nghién ctru va phat trién boi Saaty
(1977) [13]. Cac buoc tién hanh phan tich theo
phuong phap AHP:

+ Muc tiéu cu thé xac dinh loai cay ngap man;
phan loai 4 tiéu chi theo 3 nhém muc tiéu, thiét lap
hé thong két cau nhiéu lop cia timg nhom muc tiéu.

+ So sanh tinh quan trong cta tung cap tiéu
chi cung th bac theo gia tri Cij. Gia dinh trong
s6 Ak 1a chuén tac thi cac tiéu chi thudc bac thap
hon C1, C2... C8 c6 quan hé canh nhanh. Thong
qua danh gia ctia chuyén gia doi véi trong s6 Ak
vé tinh quan trong ctia 2 tiéu chi Ci va Cj, ti do

La cdy ban dia
(B1)
—
Loai cay Dic diém ré phi
dat phén hop (B2)
phtt hop
trong phuc
hfl. e Ej:at Kha ning chéng
mén (A) chiu diéu kién
— khic nghiét (B3)

Dé gieo wom
(B4

tién hanh so sanh luong hda, cau thanh quy trinh
so sanh danh gia theo cac thit bac nhu sau: A - B;
B1-Clva C2; B2-C3va C4; B3-C5va C6, B4 -
C7va C8.

+ Tinh toan 16p don bang so sanh cac cap,
doéng thoi stra d6i cac cap cho dén khi dat duoc gia
tri so sanh chap nhan duoc.

+ Téng hop céc tieu chi lra chon loai cay ngap
man theo cong thiec:

E :ZQIJPE
=1

Trong d6: E 1a két qua danh gia chon loai; Qi
la trong s6 danh gia cta tiéu chi i; Pi 1a s6 diém
danh gia cta tiéu chi I; N 1a so luong tiéu chi danh
gia.

He thong phan 1op céc tiéu chi danh gia chon
loai cay dat phén duoc thé hién ¢ hinh 1.

C6 phén phd tw nhién (C1)

Pugc gy trong on dinh (C2)

Hé r& phat trién manh (C3)

Kha ning gitr dat tot (C4)

it bi nghiéng nga do gi6 bao (C5)

Kha ning chiu ngap (C6)

Nguén gidng dé thu hai (C7)

K

Sinh trwéng cay gibng tot (C8)

Hinh 1. Quy trinh phén 16p cac tiéu chi chon loai cay dé trong khu vuc ven song, kénh,
rach viing dit phén

Pé xuat thang diém d4nh gid cdc tiéu chi

Tién hanh ma hoa cac tiéu chi, dong thoi st
dung phuwong phép cho diém dua trén muic do kho
khan cua ting tiéu chi dé dé xuat thang diém danh

gia. Nhimmg yéu t6 c6 anh huong nhiéu, ro rét dén
loai cay ngap min duoc lura chon sé cé trong so
cao hon cac yéu t6 khac, két hop phuong phap
chuyeén gia dé cho diém. Mtc diém duoc xac dinh
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theo nguyén tic tir cao xuong thap vaéi 3 cap diém
2, 1va 0, diém 2 1a phu hop nhat, diém 1 1a twong
doi phu hop, diém 0 la khong phu hop. Dong thoi,
stt dung cac trong s6 dé danh gida muc do anh
hudng cta timg tiéu chi dén cong tac trong rimg
cay ngap man vung dat man.

Can cut diém so6 ctia mdi loai dé danh gia mirc
do thuan loi hay kho khan vé kha nang trong phuc
hoi. Piém s6 cua cac loai cang cao thi muc do
thuan loi cho cong tac chon giong cdy cang tang
va nguoc lai.

Phurong phdp bo' tri thi nghiém chon lodi cay
viung déat phén

Lua chon dia diém thi nghiém: Trén co s& két
qua diéu tra va khao sat thuc dia két hop phuong
phap chuyén gia nhan thay, dic trung vé dién tich,
trang thai cac loai cay dat phén tap trung cha yéu &
xa U Minh Thuong ctia tinh An Giang. Do vay,
nghién ctu lua chon dia diém bo tri thi nghiém tai 4p
Cong Su, xa An Minh Béc, huyén U Minh Thuong,
tinh Kién Giang truéc day nay la xa U Minh Thuong,
tinh An Giang, co6 toa do X: 567.623; Y: 1.070.055 la
dia diém xay dung mo hinh thi nghiém.

Bang 1. Tiéu chuén cay gidng cay thi nghiém

Loai thi nghiém Tudi cay Tiéu chudn ky thuat cay giong
STT : giong R A dx: x
Loai thuc o , Dg (cm), s6 | Chiéu dairé
vat Lodi cay (thang) | Hvo(em) |y om (cm)
1 Co rét 2 25 9
2 Cay co Coga 2 25 13
3 Co vertiver 2 25 15
4 Dtra nudc 7 50 4-51a 9
5 Cay go Tre 8 48 0,8 10
6 Tram 8 50 0,5 10
Bang 2. B4 tri thi nghiém chon loai viing phén
) o Dién tich va khoi luong thi nghiém
Cong thtc thi nghiém | So d6 bo tri thi nghiém - - -
Dién tich (m? Khoi luong (bau)
a1, o Lt: | 130 | 180 | 180
Thi nghiém 1: C6 T - Co rét: 540 bau
- Co rét: CT1 w | e | w 270 o A0 b
- Cé ga: CT2 L2:] 180 | 180 | 180 C? gat.j ) 54%ubA\
- Co vetiver: CT3 en e cn o vetive: au
L3:| 180 | 180 | 180
] Li: . rm T
Thi nghiém 2: Cay go 100 | 100 | 10 N , A
. : . - - Dtra nuoe: 300 cay
- Dtra nuwoc: CT1 o o3 e A A
. ) L2: 100 | 100 | 100 900 - Cay tre: 300 cay
- Cay tre: C12 - Cay tram: 300 ca
- Céy tram: CT3 €T3 Cll CI y ' y
L3: 100 | 100 | 100
84
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Thi nghiém thuc hién trén co sé tiéu chi chon
giong cay thi nghiéem (Bang 1) dé chon ra 2 loai
thuc vat: Than go va cay co. Sau khi thi nghiém sé
chon moi loai mot loai thuc vat. Phuong phap b6
tri duoc thé hién trén bang 2.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém phan bé, thanh phan, ciu tric
loai thuc vat bo song, kénh, rach khu vic dat phén

Vung dat pheén dac trung & khu vuc nghién ctu
tap trung & ving VQG U Minh Thuong, xa U Minh
Thuong, tinh An Giang, thuc vat c6 mach chi yéu
chiém dén 80% vung 16i va khu bao vé nghiém

ngat nay la Tram ta. Két qua nghién cttu cho thay,
c6 28 loai, trong do thuc vat than g6 1a 10 loai, thuc
vat than bui 1a 12 loai, con lai 1a 6 loai thyc vat than
théo, cac loai thuc vat cu thé (Bang 3) ghi nhan
phan bo & vung dat phén gom cac loai co ban:
Binh bat, Bo cong anh, Chudi tay, Chudng vang,
Cé lao, Cuc tan, Mai duong, Mat giu, Phén den,
Sa, Say, Trinh nit, Bach dan trang, Ca na, Gao
vang, Keo 14 tram, Mép, Si nuéc (Gira), Tram san,
Tram ta, Tre gai, Xa ctt, Beo Nhat Ban, Co ga, Co
la tre, C6 man trau, Luc binh, Rau dang.

Béng 3. Thanh phan loai thuyc vat co ban va moét s6 chi tiéu 1am hoc tai viing dit phén
U Minh Thuong, tinh An Giang

Nhom/ Ten Kiéu So
Tang . R Tén | Nguon Hvn | Do | D13 Dt
. Viét Tén khoa hoc P dang | luong
sinh Nam ho goc sén (cay) (m) | (cm) | (cm) (m)
canh £ y
I. TAng Bach
caygd | dan | Lreabmpws g 1 Duoloes| 28 | 870 | 995 | 723 | 534
A . camaldulensis nhap
dunhip | trang
Keo la Acacia ) Du s
tram auriculiformis bau nhip Caygo| 54 7,64 | 11,14 | 9,01 4,69
Xa cir Bhaya | v | DU cayes| 37 |1221| 2736|1998 569
senegalensis nhap
II. Tang .
caygs | DU Cocos Cau | Bandia |Caygd| 27 | 794|922 | 7,09 | 4,97
. nudc nucifera L.
ban dia
Gao Nauclea C4 | Bandia |Cayed| 16 |1331]1954 |1409| 576
vang orientalis phé
M6 Alstonia Ray | Bandia |Caygd| 3 | 4,53 | 543 | 427 | 3,53
p Spatbu]ata y g yg ’ ’ ’ ’
Si nuéc Ficus Dau . . o
(Gira) microcarpa Sm Ban dia | Cay go 16 421 | 6,04 | 4,89 3,49
Tram Syzvgium | g Bandia | Caygd| 20 | 720 | 7.96 | 547 | 4,99
san cinereum
Tramta | Ceuca | g | Bandia |Caygd| 34 | 729 | 11,65 | 9,08 | 448
cajuputi
. Bambusa Hoa s . s
Tre gai blumeana thio Ban dia | Cay go 15 573 | 6,03 | 515 4,29
I11. Ca
Tang Cuc tan | Pluchea indica| Cuc | Ban dia busi’ 1 1,60 | 1,30
cay bui '
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Nhém/ Ten Kiéu So
Tang . . Ten | Nguén Hvn | Do | D1.3 Dt
) Viéet Tén khoa hoc . dang | luwong
sinh ho goc : A (m) | (cm) | (cm) (m)
, Nam song | (cay)
canh
Mai ) . . Du Cay
duong Mimosa pigra | DPau nhip bui 2 2,75 - - 2,10
Phén Phyllanthus | Thau ya Cay
den reticulatus dau Ban dja bui > 2,68 ) ) 1,18
Blr,lh Annona glabra | Na Ban dia Cay 1 2,60 - - 1,10
bat bui
Iv.
Tang Chuoi Musa Than
cay 4 Sapientum Chuoi | Ban dia thito 1 3,50 | - - 6,00
than Y 2
thao
Trinh 1 Mimosa——| | Bandia | 20| 6 [ 125 | - | - | 287
nt pudica thao
. Cynodon Hoa .+ | Tham
Coga dactvion thao Ban dia I 3 0,30 - - 4,33
(?0 Lop]]at]]'emm H?a Ban dia Thé}ﬂ’l 9 0.23 ] ) 356
vetiver gracile thao co
Coréy | Lrmelochloa | Hoa | g, g | Tham ) g Toss || | 440
ophiuroides thao cO
Rau | Polygonum [ Raw | gy g | THAM |9 g0 | o | - | 430
dang aviculare ram co
. Phragmites Hoa . s Than
Say vallatoria thao Ban dja thao 7 3,33 ) ) 500
V. Tang .
tham twoi B 0 o ’ oo Thao
(co, duogc| ©ONg Lactuca indica | Cuc | Ban dia méc 1 0,50 - - 0,40
liéu) anh
Co rAnan Cymbopogon H?a Ban dia Thr«;lm 9 0.65 ) ) 255
trau sp. thao co
Colao | Chromolaena | o, | Du | Thio | p | geet - | 366
odorata nhap moc
Mflt G}mmantb'emum Clic DlAl ThflO 1 250 ] ] 250
gau amygdalinum nhap moc
Thao
Ch}long Tabebuia Dinh DlAl H}OC 1 1,40 ] ) 230
vang aurea nhap canh
quan
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Nh6m/ Teén Kiéu So
Tang . . Ten | Nguén Hvn | Do | D1.3 Dt
) Viét Ten khoa hoc » dang | luong
sinh ho goc : A (m) | (cm) | (cm) (m)
, Nam song | (cay)
canh
VI Beo ) ) , Thuy
Thiy Nhat | Limmobium | Thiy | Du g bl g gy | 100,00
, , laevigatum tdo nhap o
sinh Ban noi
Luc
N Thu
binh Eichhornia Luc Du . Y
. i . . sinh 8 0,35 - 4,50
(Beo crassipes binh nhap N
. noi
tay)

Ghi chu: Hvn (m): Chiéu cao wit ngon; Do (cm): Puong kinh goc; D1.3 (cm): Puong kinh ngang
nguc (DBH - Diameter at Breast Height) *; Dt (m): Chiéu cao than duoi canh/t4n.

Bang 4. Mot s6 chi s sinh hoc thuc vat tai vitng dit phén U Minh Thuong, tinh An Giang

. . Mat do thuc . bo Chi so6
Vung . .. | Soluong NP Do phong R , .
b thai | S0 wongloai | o vat than go phtt lodi (d) dong H tu thé

S a (cay/ha) déuJ 1-Lamda
Vung dat 28 310 4,167 4,71 082 | 272 | 0915
phén

Bang 4 cho thay, ving dat phén c6 mutc do
phong pht loai (d) 1a 4,71 & mic do trung binh; so6
luong loai 1a 28. Tuy nhién, xét vé so luong ca thé
thi mat do thuc vat c6 mach tai vung dat pheén la
4.167 cay/ha, & muic do trung binh. Xét vé do dong
déu, viung dat phen co chi s6 dong déu J” kha cao

la 0,82. Diéu nay dan toi két qua chi so6 uvu thé 1 -
lamda tai viing kha cao 1a 0,915. Mot so6 loai chiém
uu thé trong quan xa bao gdm: Thuc vat than go6:
Tre, Tram, Bach dan trang; thuc vat than thao: Co
vetiver, cd muzi, co rét.

Bang 5. C4u tric phan ting cac loai thuc vat tai khu virc ¢4t phén U Minh Thuong, tinh An Giang

Sy phan tang S6 luong ca . e 4 x
(Hvn) the Loai thuc vat chu yéu

T1 (12- 16 m) 51 Xa ctr, Gao vang, Tram, Tram sin, Bach dan trang

T2 (8- 12 m) 65 Trgm, Xa ctr, Tram san, Ca na, Keo 14 tram, Bach dan trang, Tre
gai
Tram ta, Si nudc (Gtra), Tram sian, Mop, Ca na, Keo 14 tram,

T3 @-8m) 121 Bach dan trang, Xa ctt, Tre gai
Tang 4 (0-4 m) 13 Si nudc (Gtra), Tram ta, Bach dan trang, Keo 14 tram, Tre gai

Tai khu vuc dat phén, cac loai thuc vat cha yéu
phan b6 tai taing cao khoang 4 - 8 m, s0 luong ca
thé it nhat nam trong khoang chiéu cao 0 - 4 m.
Cac loai thuc vat chu yéu tai khu vuc dat phén tap
trung nhiéu nhat ¢ tang T3 (chiéu cao 4 - 8 m), thé
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hién su thich nghi manh mé cta cac loai nay voi
diéu kién dat phén ngap nuoc. Tang T4 (0 - 4 m)
c6 mat do ca thé thap nhat, cho thay cac loai thap
tang c6 su canh tranh yéu hon hoac diéu kién sinh
truéng & tang thap kém thuan loi hon.
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3.2. Panh gi4a va chon loai phu hop viing dat
phén

3.2.1. Tiéu chi chon loai cay tai khu virc nghién
cuu

Tiéu chi s6 1: La cay ban dia (B1): Uu tién
cac loai cay co phan bo tu nhién (C1) tai khu vuc,
thé hién kha nang thich nghi tot véi diéu kién khi
hau, thay van va dat dai dac thu ctia viung dat
pheén. Bén canh do, cay can da duoc gay trong 6n
dinh (C2), thé hién qua kha nang sinh trudng,
phat trién 6n dinh trong cac mo hinh tréng trudc
do tai dia phuong. Viéc st dung cay ban dia giap
bao ton da dang sinh hoc va tang ty 1é song khi
trong phuc héi.

Tiéu chi s6 2: Dac diém ré phu hop (B2): He
ré 1a yéu to quyét dinh dén hiéu qua git dat va
phong chong sat 16. Cac loai duoc lwa chon can cé
hé ré phat trién manh (C3), c6 kha nang an sau,
lan rong dé giir chat dat. Pong thoi, kha nang gitr
dat tot (C4) 1a tieu chi quan trong nham dam bao

6n dinh bo kénh, song, dac biét tai cac vi tri co
nguy co x6i mon cao.

Tieu chi s6 3: Kha ning chong chiu diéu kién
khac nghiét (B3): Vung dat phén ven song thuong
xuyeén chiu anh hudng cta ngap lut va gio6 bao. Do
do, cay trong can cé kha nang it bi nghiéng nga do
gi6 bao (C5), than vimg chic, tan can doi. Ngoai
ra, kha nang chiu ngap (C6) ciing 1a diéu kién bat
budc doi voi cac loai trong tai viung dat thuong
xuyén bi ngap nude hay thay déi muc thiy triéu.

Tiéu chi s6 4: Dé gieo wom (B4): Dé dam bao
kha nang trién khai trén dién rong, loai cay duoc
lwa chon can c6 nguén giong dé thu hai (C7),
thuan tién trong viéc nhan giong te nhién hodc
ban nhan tao. Pdng thoi, sinh trudng cay giong tot
(C8) thé hieén qua ty lé song cao, kha ning phat
trién nhanh va it sau, bénh trong giai doan vuon
uom - 1a yéu t6 can thiét cho viéc phuc hoi hé thuc
vat dat phén mot cach hiéu qua va bén ving.

3.2.2. Lua chon lodi cdy phu hop cho khu virc
nghién cuu

Bang 6. Téng hop két qua hira chon loai cay dat phén xa U Minh Thuong, tinh An Giang

Cho diém loai cay du kién lya chon
Tiéu Tieu chi B Trong | Tiéu | Trong
chi A s6 B chi C s6 C Cé Co Céo Dtra .
Ar \ . , Tre | Tram
rét ga vetiver | nuoc
. La cay ban dja 05 C1 0,2 0,4 0,4 0,4 0,4 0,2 0,4
BD) c2 | o1 | o1 | o1| o1 |ot]|or]| o1
Loai | | 4 s c3 | 015 [ 03| 03| 03 |03 |015]| 03
cay dat | 2 }‘1-1? h‘em 0,25
phen | | Phuhop (B2) c4 | 010 [ 01 | 01| 01 | 01|01 | 02
phu
hop Kha nang C5 0,15 0,15 0,3 0,3 0,3 0,3 0,15
trong chong chiu
phuc | 3| diéu kién 0,3
hoi va khic nghiét Cé6 0,15 0,3 | 0,15 0,15 0,15 | 0,3 0,3
phat B3)
trién
A) ) Dé gieo wom 015 C7 0,1 0,1 0,1 0,2 0,1 0 0,1
(B4) C8 0,05 0,05 | 0,05 0,05 0 0,05 0,1
Cong 1,00 1,00 1,5 1,5 1,6 1,45 1,2 1,65
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Két qua danh gia tong hop cac loai cay dat
phén dua trén 4 nhém tiéu chi chinh, moéi tiéu chi
duoc phan tich thanh cac tiéu chi phu voi trong so
cu thé. Két qua cho thdy, 3 loai cay co tong diém
cao nhat, phu hop d@é lwa chon tréong phuc hoi va
phat trién dat phén la Tram (1,65 diém), Co vetiver
(1,60 diém) va Cé rét hoic Cé muzi (déu dat 1,50
diém). Day 1a cac loai co kha nang thich nghi tot,
sinh trudng 6n dinh, goép phan hiéu qua trong viéc
bao vé dat va cai thien moi truong vung dat phen
ven song, kénh, rach.

4. KET LUAN

Tham thuc vat tai khu vuc nay bao gém 28
loai, trong d6 c6 10 loai cay than g6, 12 loai than
bui va 6 loai than thao. Chi s6 phong phu loai (d)
dat gia tri 4,71, phan anh muic d6 da dang loai &
muc trung binh. Mat 6 thuc vat cé6 mach dat 4.167
cay/ha, ciing cho thdy murc do tap trung ca thé
khong cao. Tuy nhién, chi s6 dong déu Pielou ()
dat 0,82, thé hién su phan bé twong déi can bing
gitta cac loai trong quan x4, trong khi chi s6 vu thé
Simpson (1 —2) dat 0,915, ching t6 khong c6 loai
chiém wu thé vuot troi, cau tric quan xa 6n dinh va
c6 tinh can bang sinh thai twong doéi tot.

Dua trén 4 nhom tiéu chi lwa chon loai cay
phu hop gém: (i) nguon goc ban dia, (i) he ré
thich nghi tot voi diéu kién dat phen, (iii) kha
nang chiu dung cao trudc diéu kién moi truong
khac nghiét, (iv) tiém nang nhan giong va gieo
uwom dé dang. Nghién ctru da dé xuat mot so loai
cay trong trién vong cho muc tiéu phuc héi va dn
dinh sinh thai vung dat phén, bao gom:
Melaleuca cajuputi (Tram cu), Vetiveria
zizanioides (Co vetiver), Axonopus compressus
(Co rét) va Paspalum conjugatum (Co muzi). Cac
loai nay khong chi c6 kha nang thich nghi tot voi
diéu kién thé nhuong dac thu, ma con dong vai
tro tiém nang trong 6n dinh bo, cai thién dat va
nang cao tinh chong chiu ctia hé sinh thai dia
phuong trudc tac dong tiéu cuc ctia bién déi khi
hau va thodi hoa dat.

LOI CAM ON

Céc tdc gid cdm on dé tai “Nghién ctu co sé
khoa hoc va ung dung gidi phap sinh thai - thuy loi
nham phong, chong sat 16 bo song, kénh, rach khu
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RESEARCH ON CURRENT SITUATION AND PROPOSED SOLUTIONS FOR SELECTING
APPROPRIATE PLANT SPECIES FOR RIVERBANK, CANAL, AND STREAM EROSION CONTROL
IN AN GIANG PROVINCE

Nguyen Thi Ly’, Doan Thi Lien'
!University of Natural Resources and Environment
Abstract

The article aims to evaluate the characteristics of riparian vegetation in acid sulfate soil areas of
An Giang province, with the goal of identifying plant species suitable for riverbank, canal, and
stream erosion control. Field surveys were conducted to record 28 representative plant species
and assess their distribution, morphological traits, and ecological characteristics. The vegetation
typically forms mixed clusters, with dominant communities including Melaleuca cajuputi,
bamboo, Eucalyptus camaldulensis, and Chrysopogon zizanioides (Vetiver grass), all
demonstrating strong adaptability to acidic soil conditions. Biodiversity indices such as species
richness, evenness, and dominance were analyzed to determine the ecological roles of each
species. Based on the findings, the study proposes several species -Vetiver grass, Sarcocephalis
orientalis, Melaleuca cajuputi, and Phragmites australis-as potential candidates for integration
into eco-hydrological models to prevent riparian erosion. These results provide a scientific basis
for applying vegetation-based solutions in erosion control strategies in acid sulfate soil regions of
the Mekong Delta.

Keywords: Species selection solution, riparian vegetation, acid sulfate soil, erosion control, An
Giang province.
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NGHIEN CUU UNG DUNG HE THONG THONG TIN BIA LY
(GIS) BE XAC BINH MUC B0 X01 MON DO MUA

TAI TiNH SON LA

Tran Xuan Bién' ", Nguyén Vin Hudng', Luu Thiy Duong?, Tran Xuan Mién?

"Truong Pai hoc T4i nguyén va Moi truong Ha Noi
? Truong Pai hoc Mo - Pia chat

"Email: txbien@hunre.edu.vn

TOM TAT

X6i mon dat 1a hién tuong tu nhién tac dong dén dat @ moi dang dia hinh. Qua trinh nay dan dén
su rita troi cac duong chat quan trong trén bé mat, lam suy gidm chat luong dat, anh hudng truc
tiép dén nang suat cay trong va pha vo su can bang ty nhién ctia moi truong dat. Mua 1a nguyén
nhan chinh dan dén x6i mon dat, chiém ty lé cao nhat trong cac nguyén nhan x6i mon dat do
nuoc. Son La 1a tinh ving nui thudc khu vue Tay Bac c6 dia hinh chi yéu 1a doc, chia cat manh;
khi hau phan hoa thanh hai mua ré rét, mua mua c6 luong mua 16n tap trung. Tai nguyén dat va
rimg kha phong phu cluing hé thong song ngoi phuc tap, trong diéu kién anh huéng kha ro nét
ctia bién déi khi hau da tao cho dat tinh Son La c6 nguy co tho4i hoa, nhat 1a ¢ loai hinh x6i mon
do mua. Trong nghién cttu nay, ban d6 x6i mon xay dung bang phuong phap GIS dua trén cong
thic ctia phuong trinh mat dat phé dung bién déi, gdm cé 5 ban do6 hé s6: Ban dé hé s x6i mon
do mua (R); ban dé hé s6 x6i mon ctia dat (K); ban dé do doc va do dai suon doc (LS); ban do hé
s6 10p phu thuc vat va quan ly dat (C) va ban do hé s6 do 4p dung cac bién phéap canh tac, bao vé
dat (P). Stt dung phuong phap chong xép, thong ke dit lieu bang phan mém ArcGIS da xac dinh
duwoc muc do va vi tri ctia cac khu vuc x6i mon dat theo 4 mtc: Khong x6i mon; x6i mon yéu; xoi

mon trung binh va x6i mon manbh.
Tit khoa; ArcGIS, x6i mon dat, Son La.

1. DAT VAN BE

X6i mon tir 1au duwoc coi la nguyén nhan gay
thoai hoa tai nguyeén dat nghiém trong & ving doi
nui. X6i mon dat khong chi anh huodng téi hieu qua
stt dung dat ma con anh huwong toi moi truong sinh
thai, gay hu hai toi cadc cong trinh trén dat. Xoi
mon lam anh hudéng truc ti€p dén san xuat ctua dat
va gay hau qua lon trong mot thoi gian dai, dat dai
bi thoai hda, ning sudt cay trong giam sut, 0
nhiém moi truong, gay boi ling long ho, long
song...[1]. Tac dong ctia x6i mon dat anh huong
truc ti€p dén van dé phat trién kinh t€, xa hoi
khong chi trén pham vi qudc gia ma trén toan cau,
dac biét trong boi canh bién déi khi hau nhu hién
nay. X6i mon dat 1a qua trinh bao mon 1am mat
dan cac 16p dat tréen mat va pha huy cac tang dat
bén dudi do tac dong ctia nudc mua. Viéc danh gia

dat bi x6i mon do mua duoc thuc hién qua viéc xac
dinh lwong dat mat trung binh hang nam chuyén
t6i chan suon doc trén mot don vi dién tich theo
phuong trinh mat dat phé dung ctia Wishmeier va
Smith (1978) [2].

Son La la tinh mién nui thudc ving cao phia
Tay Bac Viét Nam, ndm & khu vuc trung tam cta
vung, c6 toa do dia ly tir 20°39” dén 22°02’ vi do Bac
va tir 103°11” dén 105°02’ kinh do Pong. Dia hinh
cta tinh bi chia cat phtc tap, ndi d4 cao xen lan
d6i, thung liing, long chdo va cac cao nguyén, co
do cao trung binh 600 - 700 m so v6i muc nudc
bién. Dia thé hiém trd, nhiéu dinh nui cao xen ké
cac hém sau, mac do chia cit sau va manh, dat
canh tac nho hep, thé dat nghiéng doc, do doc
dudi 25° chiém ty 1e thap (< 15%), voi 3 hé thong
ndi chinh chay song song theo huéng Tay Bac -
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bong Nam. Tinh Son La c6 ché do mua phan héa
thanh 2 mua r6 rét, mua mua va mua kho. Trung
binh téng luong mua hang nam dao dong 1.219 -
1.987 mm va c6 xu thé tang dan tir Tay Nam lén
bong Bac. Nhitng nam gan day, la quét, sat 1o, x6i
mon xay ra cuc doan, bat thuong & hau hét cac Ivu
vuce 16m, nho, thung ling moéi khi mua 16n. La quét,
truot 1o dat da cuon troi, vui 1ap, sat 16 khu dan cu,
dat canh tac, pha hong he thong cong trinh giao
thong, thuy loi. Do tap quan va diéu kién sinh song
ctia dong bao cac dan toc & mién nui, méi cong
déng dan cu sinh s6ng gan nguon nuoc, ven bo
song, sudi, & vung thung liing hay trén cac suon
nui cao lam nuwong ray... 1a nhitmg noi c6 nguy co
va tan sudt cao xay ra li quét, sat 1o, x6i mon...
Chinh vi vay, viéec danh gia ma@c do x6i mon do
mua tai tinh Son La 1a can thiét.

2. PHUONG PHAP NGHIEN CUU

Ban d6 x6i mon duoc xay dung dua trén su
udc luong mat dat thuc nghiém theo phuong trinh
mat dat phé dung ctia Wichmeier & Smith xay
dung tir nhttng nam 1970, dugc mo ta nhuw sau:

A=RK LS. C.P

Trong d6: A la luong dat mat hang nam
(tdin/ha/nam); R 1a hé s6 x6i mon do mua; K 1a he
s6 x6i mon cua dat; LS 1a hé s6 x6i mon cua dia
hinh; C 1a hé s6 16p phu thuc vat va quan ly dat; P
la hé s6 do ap dung cac bién phap canh tac bao vé
dat.

Voi cach tiép can he thong theo ting thong s
anh huong x6i mon, phuong trinh mat dat phé
dung c6 thé duoc tinh toan bang hé thong thong
tin dia ly (GIS).

Ban d6 leong mua | HesiR
trung binh nim - e \
. .z Ban d6 x6i mon
Ban do s AT :
dia hinh > HeésoLS tiém ning
Ban dé —1
thé nhwémg Al
Ban d6 . 2
cic loai st dung dit S Ban do
X01 mon
Ban d5 -
. > H P "
a6 dée £
GIS
Dit liéu déu véo Ban dé hé sé thénh phan Két qua

So @b 1. So d6 xay dung ban d6 x6i méi dat do mua

2.1. Phuong phap ndi suy

Noi suy (Krigging; IDW) dé xac dinh cac gia
tri lién tuc vé phan b6 luong mua, @6 4m cho toan
bo dia ban diéu tra phuc vu xay dung ban do6 dat bi
x6i mon do mua; phuong phap s6 hoa bang phan
mém MicroStation va Mapinfo.

2.2. Phuong phap chéong xép trong GIS

Chéng xép cac ban dé thanh phan dé cé ban
d6 chtra cac 16p thong tin téng hop.

2.3. Phuong phap thu thap tai liéu

Thu thap tai liéu c6 sdn nhu: Ban do, so liéu
phan tich dat, cac bao céo, cac du an sén co cta dia
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phuong phuc vu viéc tinh toan cac hé so cua
phuong trinh mat dat phé dung bién d6i (RULSE).

2.4. Phuong phap xtx Iy s6 liéu

Ung dung phuong trinh mat dat phd dung
bién d6i (RUSLE) tinh toan luong dat mat do xdi
mon: A = RKL.S.C.P, trong d6: A 1a luong dat xoi
mon (tdn/ha/nam); R 1a hé s6 x6i mon do mua; K
1a hé s6 khang x06i cta dat; LS 1a hé s6 x6i mon ctia
dia hinh; C 1a hé s6 anh hudng cua lop phu dén x6i
mon dat; P 1a hé s6 anh hudng cta cac bién phap
canh tac dén x6i mon dat. Luong dat x6i mon tiém
nang va luong dat x6i mon duoc xay dung trén co
s& tinh toan tir cac ban dé hé s6 bang phan mém
ArcGIS 9.3. Cac he so R, K, LS, C, P duoc tinh toan
nhu sau:

+ He so6 x6i mon do mua (R) duoc xay dung
theo cong thirc ctia Nguyén Trong Ha (1996) [3]:
R =0,548257*P - 59,5.

Voi R: Hé s6 x6i mon mua trung binh nam
(J/m?; P la luong mua trung binh hang nim
(mm/nam). Luong mua trung binh hang nam P
duoc tinh toan theo phuwong phap noi suy khong
gian co trong s6 IDW.

+ He s6 khang x6i mon dat (K) duoc xay dung
tir ban do thé nhuong, thé hién kha ning chong xoi
mon cua dat theo khong gian. Phuong phéap tinh
toan duoc stt dung dua vao cong thirc va toan do ctia
Wischmeier va Smith (1978) [2]. Cong thic duoc
trinh bay nhu sau:

100 K = 2,1.10 — 4 M1,14(12-a) + 3,25(b-2) +
2,5(c-3)

Trong do: K 1a he s6 khang x6i mon cua dat
(tan/Mj.h/mm); M 1a trong luong cap hat. M duoc
tinh theo cong thuc: (%) M = (% limon + % cat min)
X (100% - % sét); a 1a ham luong chat hitu co trong
dat (%); b 1a hé s6 phu thuoc vao hinh dang, sap
xép va loai két cau dat; ¢ 1a hé so6 phu thuoc kha
nang tiéu tham cua dat.

+ He s6 x6i mon cua dia hinh (LS) duoc xay
dung dua trén ban do do doc. Phuong phap tinh
toan dua trén cong thic ctia Mitasova va cs (1996)
[4] nhu sau:

LS = (FlowAccumulation x cellsize/22,13)*% x
(Sin(Slope) *0,01745) /0,09)* x 1,6.

Trong d6: FlowAccumulation la dong chay
tich luy dwoc tinh dwa vao huéng cia dong chay
(Flow Direction); cellsize 1a kich thuéc ctia cac
Pixel; slope 1a do doc tinh bang do.

Ban d6 do doc duoc thanh 1ap tir mo6 hinh so
d6 cao DEM. Mo hinh s6 d6 cao DEM duoc xay
dung theo phuong phap noi suy bé mat Spline tir
ban do dia hinh.

+ Ban d6 hé s6 che phu dat (C) duoc xay dung
ttr ban dd hién trang st dung dat nam 2020 (c6
chinh ly dén nam 2024) nhu sau:

C=0,431-0,805x NDVI

NDVI duoc tinh theo cong thic: NDVI = (NIR-
RED)/(RED+NIR). Trong d6: NIR la cuong do
phan xa ctia cac doi tuwong trén mat dat doi voi
budc séng can hong ngoai; RED 1a cuong do phan
Xa clia cac doi twong trén mat dat doi voi budc
séng do.

+ Heé s6 anh hudng ctia cac bién phap canh tac
(P) duoc xay dung tir ban do do doc theo cong
thic ciia Wischmeier va Smith (1978) [2].

+ Ban do6 x6i mon tiém ning duoc tinh toan
theo cong thic: B=R* K * LS.

Voi B 1a luong dat x6i mon tiém nang; R 1a hé
s6 x6i mon do mua; K 1a hé so6 khang xd6i cta dat;
LS 1a hé s6 x6i mon cta dia hinh.

Cac du liéu khong gian dwoc phan tich, tinh
toan dua trén phan mém Mapinfo; ArcGIS 9.3 véi
cac cong cu phan tich khong gian, phan tich 3D.
Téng hop, thong ke s6 liéu tir két qua diéu tra va
nghién ctru bang phan mém Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xay dung ban d6 hé s6 x6i mon dat
311 Bdn do hé s6 R

Can ¢t vao so liéu ctia cac tram do anh hudng
dén dia ban tinh trong giai doan 1960 - 2000 va
2000 — 2024, ap dung két qua tinh toan R thong
qua s6 liéu do mua hang nam ctia Nguyén Trong
Ha (1996) [3] cho riéng viing mién nui phia Bac
(xac dinh cac yéu t6 gay x6i mon va du bao xo6i
mon trén dat doc) theo cong thirc: R = 0,5485 P -
59,5. Trong do: R 1a hé s6 x6i mon do mua; P la
téng luong mua trung binh nam. Tir két qua tinh
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hé s6 R cho cac tram do stt dung chic nang noéi
suy khong gian trong coéng cu phan tich khong

Tool/Interpolation), dé noi suy két qua tinh toan
hé s6 R (nghién cttu stt dung phuong phap noi suy

gian ctia phan mém ArcGIS (Spatial Analyst

R ...

Kriging). Két qua nhu sau:
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Hinh 1. Két qua néi suy hé s6 R

3.1.2. Bin do hé so khiang xoi mon (K)

Hé s6 khang x6i mon cua dat 1a mot hé so
phu thudc nhiéu vao thanh phéan co ly cta dat,
quan trong nhat 1a kich thuoc hat dat, twong quan
giita cac thanh phan, ciing nhu két cau va tinh
tham nudc cta dat [5]. Két qua xay dung lop
thong tin vé hé s6 x6i mon cta dat tinh Son La
cho thay, gia tri K cta tinh dao dong tir O -
0,761428. Trong do:

- Cac khu vuc c6 he s6 khang x6i mon ctia dat
giam dan (tién dan vé 0, twong tng voi cac loai dat
c6 cau truc toi x0p, tham nudc nhanh va tiéu nudc
tot hay cac loai dat co chira nhiéu khoang sét sat,
nhom hoac kaolinit) xuat hién trén cac khu vuc dat
trong ltua, dat chuyén mau va cay cong nghiép
hang nam, phan b rai rac trén dia ban cac xa, thi

94

tran cta huyén: Mai Son, Moc Chau, Yén Chau.

- Cac khu vuc c6 hé s6 khang x6i mon ctia
dat c6 chiéu huong ting dan (tién dan lén
0,761428 va tuong tmg voi cac loai dat dé bi xdi
mon va c6 kha nang thim nudc thip) xuat hién
nhiéu trén dat nwong ray, rimg trong dudi 3 nam
tudi, rimg khoanh nudi tai sinh va cac khu vuc
da chuyén ddi tir dat ring sang trong cay hang
nam (ngo, san) trén cac khu vuc c6 do doc trén
15° trén dia ban cac xa: Na Nghiu, Yén Hung,
Chiéng Cang, Chiéng So, Muong Hung (huyén
Song Ma); Yén Son, Long Phiéng, Chiéng
Tuong, Chiéng Hac (huyén Yén Chau); Tan Hop
(huyén Moc Chau); Ngoc Chién, Chiéng Hoa
(huyén Muong La), Hong Ngai, Song Pe (huyén
Bac Yeén).
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TINH DIEN BIEN

m o

Chii Dan iérfa"é‘nhét 0.761428

® w0 Song, subi

-— - Ranhgiei '/, DAl kneng Giéu tra Thép nhét : 0
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Hinh 2. Két qua x4c dinh hé s6 K

3.1.3. Xdc dinh bin do hé so chiéu dai suon
doc (L) va hé so dp doc (S)

Tt 16p thong tin chuyén dé vé he so6 chiéu dai
suon doc va do doc cho thdy, hé s6 LS dao dong tir
0 — 2.732,44. Lop thong tin chuyén dé vé heé so
chiéu dai suon doc va hé s6 do doc tinh Son La
cho thay, cac khu vuc c6 hé so LS cao (LS tién dan

TINH LAI CHAU

TINH DIEN BIEN

dén 2.732,44) xuat hién trén cac khu vuc c6 do doc
trén 15° va tap trung trén dia ban cac huyén: Song
Ma, Sop Cop, Bac Yeén, Phu Yén. Cac khu vuc c6
hé s6 chiéu dai swon doc va hé s6 do doc giam dan
va tién vé 0 xuat hién rai rac trén dia ban cac xa,
thi tran, phuong trong tinh Son La (Hinh 3).

N

wds

S

TINH PHU THQ

TINH HOA BINH

Chii Dan Heddhnat : 2732.44
® o song. s T 5
-— - Rahgéi 7/ Dtknong ditu tra Thép nhét : 0 N TINH THANH HOA
Gizo thong 8o TY LE 1: 900 000

Hinh 3. Két qua x4ac dinh hé s6 LS
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3.1.4. Xdc dinh ban dé hé s6 lop phii thire vt stt dung, chuyén d6i co ciu st dung diat nong
va quan Iy dit (C) nghiép dé xac dinh loai stt dung dat va ty 1é % do

. , he phu dén timg khoanh dat (Hinh 4).
Phuong phap xac dinh hé s6 C duoc két hop che phii dén timg khoanh dat (Hinh 4)

trén co s& két qua diéu tra 523 diém vé tinh hinh

TINH YEN BAI

TINH DIEN BIEN

TINH PHU THQ

TINH HOA BINH

Chu Dan
® ueno Séng, subi
— - Rann g Bitkrong aés va

o ;
5 Nond
TY LE 1: 900 000 TINH THANH HOA

o Ceorhét: 1

~ Thép nhét :0.0001
a0 teng

Hinh 4. Két qua x4c dinh hé s6 16p pha thie vat va quan ly dat (C)

3.1.5. Xdc dinh ban do hé sé do dp dung cdc Phuong phap xac dinh hé s P duoc két hop
bien p{mp ‘:"”.b‘ tdc, bao vé fiét ® , , trén co so két qua diéu tra 523 diém vé tinh hinh

Keét qua diéu tra thyc dia cho thay, hé so P dao g, dung, chuyén déi co ciu sit dung dit nong
d(;)ng t‘f 0- 1; Cf‘C khu vue co hé so Pf:ao (tlén\ défl nghiép dé xac dinh loai stt dung dat va phuong
ve 1) xdy ra & cac khu vyc dat chua st dung va dat 3¢ canh tac, bao vé dét theo timg loai hinh st
ring tu nhién. Cac khu vuc c6 hé s6 P nhd (tién dung dit dén timg khoanh dét (Hinh 5).
dan vé 0) xuat hién cht yéu la loai st dung dat
nuo6i thily san va dat chuyen tréng lua nuéc.
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Hinh 5. Két qua x4c dinh hé s6 do 4p dung cac bién phap canh tac, bao vé dit (P)
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3.2. X4ac dinh mitc 6 x6i mon dit do mua tai
tinh Son La

2 b - &
A90Y TINHLAICHAU

Tirkét qua xay dung cac ban do hé s6 R, K LS, C,

P va sit dung chtic niang chong xép ban do cua GIS, da
x4c dinh duoc ban do x6i mon dat do mua (Hinh 6).
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Hinh 6. Ban d6 @it bi x6i mon do mua tai tinh Son La

T két qua xay dung ban dé dat bi x6i mon do
mua, trong téng s6 1.264.068 ha diéu tra thoai hoa
dat ky dau trén dia ban tinh Son La xac dinh dién

tich dat bi x6i mon [6], thong ké dién tich theo

mtc do x6i mon dat [7] (Bang 1).

Bang 1. Két qua x4c dinh dién tich @4t bi x6i mon do mua

TT Phan muc Ky hiéu (Kh) Dién tich (ha) T(};/O;C
1 X6i mon yéu Xml 153.890 12,17
2 X6i mon trung binh Xm2 157.218 12,44
3 X6i mon manh Xm3 408.674 32,33
4 Khong x6i mon XmN 544.286 43,06

Téng 1.264.068 100,00

Két qua téng hop cho thay:

- Dién tich dat khong bi x6i mon 1a 544.286 ha,
chiém 43,06% dién tich diéu tra, trong d6 100% dién
tich dat trong laa, dat trong cay lau nam khong bi
X0i mon.

- Dién tich dat bi x6i mon 1a 719.782 ha, chiém
56,94% dién tich diéu tra, trong do:

+ Dién tich dat bi x6i mon manh 12 408.674 ha,
chiém 32,33% dién tich diéu tra, tap trung nhiéu
trén dia ban cac huyén Song Ma (chiém 41,96%),
Sop Cop (chiém 40,38%), Bac Yén (chiém 34,26%
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dién tich dat bi x6i mon manh toan tinh); thap nhat
& thanh pho Son La (chiém 0,85% dién tich dat bi
X0i mon manh toan tinh).

Céc xa, phuong, thi tran thuoc tiéu vilng Quoc
16 6 c6 76.234 ha bi x6i mon manh (chiém 23,95%
dién tich diéu tra); cac x4, thi tran thuoc tiéu vung
song Da co6 80.443 ha (chiém 28,85% dién tich diéu
tra cta tiéu ving) va tiéu vung cao, bién gioi Viét -
Lao c6 251.997 ha (chiém 37,78%) dién tich diéu
tra cta tiéu ving).

Dién tich dat bi x6i mon manh phan bo chua
yéu trén dat chua stt dung 1a 222.358 ha, dat nuong
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ray trong cay hang nam khac 1a 179.272 ha, dat
rimng san xuat 1a 7.044 ha; x6i mon manh khong
xuat hién trén cac khu vuc hién dang tréng lua,
trong cay lau nam va rimg phong ho.

- Dién tich dat bi x6i mon trung binh co
157.218 ha, chiém 12,44% dién tich diéu tra, phan
b6 nhiéu trén dia ban cac huyén Phu Yén (chiém
20,80%), Thuan Chau (chi€ém 14,97%), thi xa Moc
Chau (chiém 11,74% dién tich dat bi x6i mon trung
binh toan tinh) va thap nhat trén dia ban huyén
Bac Yeén (chiém 2,79%), thanh pho Son La (chiém
2,55% dién tich dat bi x6i mon trung binh toan
tinh).

Dién tich dat bi x6i mon trung binh xuat hién
nhiéu trén dat san xuat nong nghiép 77.666 ha (dat
nuong ray tréong cay hang nam khac 63.945 ha, dat
trong cay lau nam 13.721 ha), dat lam nghiép
57.206 ha (dat rimg san xuat la 53.063 ha, dat rimg
phong ho 1a 4.143 ha) va dat chua st dung la
22.346 ha.

Céc xa, phuong, thi tran thuoc tiéu ving Quoc
10 6 c6 39.865 ha bi x6i mon trung binh (chiém
25,36%); cac xa, thi tran thugc tiéu ving song Da

¢0 53.892 ha bi x6i mon trung binh (chiém 34,28%)
va tiéu ving cao, bién gioi Viét - Lao co6 63.461 ha
bi x6i mon trung binh (chiém 40,36% dién tich dat
bi x6i mon trung binh toan tinh).

- Diéen tich dat bi x6i mon yéu c6 153.890 ha,
chiém 12,17% dién tich diéu tra, phan bo nhiéu
trén dia ban cac huyen Sop Cop (chiém 16,97%),
Muong La (chiém 16,29%), Phu Yeén (chiém
11,93%) va thap nhat trén dia ban thi xa Moc Chau
(chiém 2,93%), thanh pho Son La (chiém 1,74%
dién tich dat bi x6i mon yéu toan tinh).

Céc xa, phuong, thi tran thuoc tiéu ving quoc 10
6 c6 30.134 ha bi x6i mon yéu (chiém 19,58%); cac
x4, thi tran thuoc tiéu ving song Pa c6 37.434 ha bi
x0i mon yéu (chiém 24,33%) va tiéu viung cao, bién
gioi Viet - Lao co 86.322 ha bi x6i mon yéu (chiém
56,09% dien tich dat bi x6i mon yéu toan tinh).

Dién tich dat bi x6i mon yéu xuat hién trén dat
san xuat nong nghiép 7.650 ha (dat nuong ray trong
cay hang nam khéc 4.796 ha, dat trong cay lau nam
2.854 ha), dat 1am nghiép 140.520 ha (dat rimg san
xuat 90.750 ha, dat rimg phong ho 49.770 ha) va dat
chua st dung 5.720 ha.

Bang 2: Téng hop dién tich d4t bi x6i mon do mua theo muc dich st dung

DPVT: ha
Phan cép, danh gia
TT Muc dich st dung bat khong | Xo6i mon X0i mon X6i mon . . Dl.eAn tich
bi x6i mon véu trl\mg manh Toéng s6 | diéutra
binh
I | Dat san xuat nong nghiép 100.303 7.650 77.666 179.272 | 264.588 364.891
1 | Dat trong cay hang nam 61.634 4.796 63.945 | 179.272 | 248.013 | 309.647
1.1 | bat trong lua 40.187 - - - 40.187
1.2 Eﬁ;ﬁr"ng cay hang nam 21.447 4796 | 63945 | 179.272 | 248013 | 269.460
2 | Dat trong cay lau nam 38.669 2.854 13.721 - 16.575 55.244
II | batlam nghiep 373.963 140.520 57.206 7.044 204.770 578.733
1 | Dat rirng san xuat 89.857 90.750 53.063 7.044 150.857 240.714
2 | Datrimng phong ho 284.106 49.770 4.143 - 53.913 338.019
I | bat chua st dung 70.020 5.720 22.346 222.358 | 250.424 320.444
Téng cong (ha) 544.286 153.890 | 157.218 | 408.674 | 719.782 | 1.264.068
Co cau (%) dién tich diéu tra 43,06 12,17 12,44 32,33 56,94 100,00

3.3. Thao luan
Qua nghién ctu vé mirc do x6i mon dat do
mua trén dia ban tinh Son La cho thay tac dong

ctia x6i mon dat khong chi dung lai & viec mat dat.
Hé luy kéo theo 1a su suy gidm nang suat nong
nghiép, mat rimg, bién déi khi hau cuc bo va tham
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chi 1a di ce cuong buc ¢ nhiéu noi. Hau qua
nghiém trong nhat 1a mat di kha nang canh tac
bén vimg - mot van dé mang tinh séng con doi voi
dan cue nong thon. Cac hau qua thuong thiy bao
gom: Mat 16p dat mat giau dinh duong, khién dat
tré nén bac mau, kém kha nang gitt nudéc va kho
trong trot; Tang chi phi dau tu nong nghiép (bon
phan, tuoi nuoc, cai tao dat); suy thoai dat dan dén
sa mac hoda, dac biét & cac ving ban kho han; Béi
lang dat phu sa & long ho, song sudi gay ra ngap
ung cuc bd va giam dung tich chita nudc; Anh
hudng tiéu cuc dén da dang sinh hoc: hé sinh thai
dat bi pha vo, lam gidm so6 luwong vi sinh vat va
dong vat nho song trong dat. Ngoai ra, x6i mon dat
con lam phat sinh cac nguy co thién tai thir cap
nhue la quét va 1o dat. Nhing hién tuong nay
thuong gay thiét hai 16n vé nguoi va tai san & cac
khu vuc dan cu mién nui va ven song.

Trén co sé danh gia thuc trang, xac dinh duoc
cac muc do x6i mon do mua, phan tich nhing
nguyén nhan va han ché. Nghién cttu dé xuat mot
s6 cac van dé can thao luan va dinh huong lam
giam thiéu mtc do x6i mon dat do mua. Trong
thoi gian téi can tap trung vao mot s6 van dé sau:
khong lam dat hodc lam dat t6i thiéu, git lai tan du
thuc vat trén ruong, st dung che pht bing cay
trong; Canh tac theo duong dong muic (han ché
dong chay theo chiéu doc, gidm van toc nudc);
Lam ruong bac thang (phu hop véi vung ndai, gite
nudc va dat lai trong ting bac); Trong cay che phu
va rimg phong ho (ting mat do ré gitr dat va giam
toc do dong chay); Xay muong tiéu nuoc, bé lang,
tuong chan dat & viing nguy co cao.

4. KET LUAN

Son La 1a tinh vung nui thuoc khu vuc Tay Bac
c6 dia hinh cht yéu 1a doc, chia cat manh; khi hau
phan hoéa theo hai mua ro rét la muia mua va mua
kho, trong d6 mua mua cé luong mua lém tap
trung. Tai nguyén dat va ring kha phong phu
cung he thong song ngoi phtc tap, trong diéu kién
anh hudng kha ro nét cta bién déi khi hau da tao
cho dat Son La c6 nguy co thoai hoa, nhat 1a & loai
hinh x6i mon do mua.

Ban do dat bi x6i mon do mua tai tinh Son La la
két qua ctia su tac dong qua lai ctia cac yéu to tu

nhién thong qua cac chi s6 x6i mon (R, K, LS, C, P).
Luong mua khong dong déu, dic tinh riéng cda
timg loai dat, va su chi phoi ctia yéu to dia hinh da
tao nén su khac biet vé mic do mat dat do x6i mon
& cac khu vuc khac nhau. Sir dung phuong phap
chong xép cac ban dd hé s6 (R, K, LS, C, P) bang
tmg dung phan mém ArGIS da xac dinh duoc ban
do6 dat bi x6i mon do mua. Két qua khao sat
1.264.068 ha cho thdy, dién tich khong bi x6i mon
do mua 1a 544.286 ha (chiém 43,06%); dién tich bi
x0i mon manh do mua la 408.674 ha (chi€ém
32,33%); dién tich bi x6i mon trung binh do mua la
157.218 ha (chiém 12,44%); dién tich bi x6i mon yéu
do mua 12 153.890 ha (chiém 12,17%).
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A STUDY ON THE APPLICATION OF GEOGRAPHIC INFORMATION SYSTEMS (GIS)
FOR ASSESSING RAINFALL-INDUCED SOIL EROSION IN SON LA PROVINCE

Tran Xuan Bien', Nguyen Van Huong', Luu Thuy Duong?, Tran Xuan Mien?
! Hanoi University of Natural Resources and Environment
?Hanoi University of Mining and Geology

Abstract

Soil erosion is a natural phenomenon that affects land across all types of terrain. This process
results in the leaching of essential surface nutrients, leading to soil degradation, directly
impacting crop productivity and disrupting the natural balance of the soil environment. Rainfall is
the primary cause of soil erosion, accounting for the highest proportion of water-induced erosion.
Son La, a mountainous province in the Northwest region of Vietnam, is characterized by steep,
strongly dissected terrain and a climate with two distinct seasons, including a rainy season with
high precipitation concentrated over a short period. The province has abundant soil and forest
resources along with a complex river system. These features, combined with the evident impacts
of climate change, make Son La’s land highly susceptible to degradation, particularly rainfall-
induced erosion. In this study, a map of rainfallinduced soil erosion was developed using
Geographic Information System (GIS) techniques based on the Revised Universal Soil Loss
Equation (RUSLE). The model incorporates five factor maps: Rainfall erosivity factor (R), soil
erodibility factor (K), topographic factor (LS), cover-management factor (C) and support practice
factor (P). Through map overlay techniques and statistical analysis using ArcGIS software, the
levels and locations of soil erosion were identified and classified into four categories: no erosion,
slight erosion, moderate erosion, and severe erosion.

Key words: ArcGis, soil erosion, Son La.
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phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
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da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
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