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MUC LYC

NGUYEN HOU HAI, DUONG THI HONG MAI, PHAN TH| NGA.
Dc diém nong sinh hoc nguén gen budi dd Ngot tai huyén Hoai
Drc, thanh phd Ha Noi

NGUYEN VAN PHU, LE VAN CUONG, MAI HAI CHAU,
NGUYEN THI HIEU, TRAN THI NGOAN, DANG VIET HUNG,
NGUYEN TRONG PHU. Nghién ctu kha nang nhan giéng tur hat
va hom giam clia cay B6 béo den (Goniothalamus vietnamensis
Ban)

TONG VAN GIANG, LE HUY TUAN, LE THI HUONG. Anh
hudng clia bot vd tring va kali dén sinh trudng va nang suét clia
giong lac L27 trong vu xuan tai tinh Thanh Hoa

NGUYEN TRUNG TRUC, QUACH VAN CAO THI, NGUYEN THI
NHU HUYNH. Anh huéng clia dich chiét xo dira d&n kha nang tc
ché nam Colletotrichum sp. gay bénh than thu trén trai du dd
(Carica papaya L.) sau thu hoach

PO VAN BAO, MA THE GIA, TRAN THI THU THUY, LE THANH
TOAN. Hiéu qua nhan nuéi va phong trir bénh than thu hanh 14
clia nam

MAI VAN KHANH, PHAM DINH NHAT TRUNG, NGUYEN
THANH NGUYEN, TRAN PHAN TUAN ANH, NGUYEN TAN
THANH. Nghién ctu diéu kién trich ly siéu am mét s6 hop chat co
hoat tinh chdng oxy hoa tir la cay sen (Nelumbo nucifera) & tinh
Nghé An

CU NGOC THANG, TRAN VAN TY, NGUYEN THANH BINH.
Panh gia ton thuong xa hoi do sat |18 trén hé théng song, kénh
rach ngi dong tinh An Giang

LE VAN BINH, DANG NHU QUYNH, TRAN VIET THANG. Thanh
phan loai su hai cay M& (Manglietia conifera Dandy) tai mot @ tinh
mién B&c Viét Nam

PHAN MINH XUAN, LE HY QUANG. Nghién ctu d&c diém cu
trdc va tai sinh trang thai rimg nghéo thudc kiéu rimg gb 14 rong
rung la & khu vuc xa Ninh Son, tinh Khanh Hoa

NGUYEN THANH GIAO, HUYNH THI HONG NHIEN, NGUYEN
THI NGOC XUYEN, LE THI MY ANH, TRUONG HOANG AN,
TRAN THI KIM HONG. Khao sat nguyén nhan 6 nhiém va su
san long chi trd clia nguai dan nham cai thién chat lugng nudc
rach Dau Sau, thanh phd Can Tha
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KHOA HOC & CONG NGHE

DAC 'l']“'gM NONG SINH HOC NEUﬁN GEN BUG1 bO NGOT
TAI HUYEN HOAI DUC, THANH PHO HA Nl':“
Nguyén Hiru Hai® ", Duong Thi Hong Mai', Phan Thj Nga'

TOM TAT

! Trung tam Tai nguyén thuc vat

"Email- haiprc1005@gmail.com

Budi do Ngot 1a mot trong nhitng ngudn gen budi quy ving ven song Day trong tai xa Duong
Liéu, huyén Hoai Dtc, thanh phé Ha Noi da va dang dong gop quan trong vao viéc nang cao doi
song ngudi dan dia phuong. Két qua nghién ctu vé dac diém nong sinh hoc, sinh truéng va phat
trién ctia nguon gen budi nay cho thay, cay sinh trudng va phat trién tot, it sau, bénh, thoi gian ra
hoa sém hon céac giong budi khac trong ving khoang 20 ngay, ty lé dau qua twong doi cao
(2,14%), nang suat qua cao (194,1 kg/cay), dé boc vo, tép rao, gion va co6 vi ngot dam, chita nhiéu
khoéang chat c6 loi cho sttc khoe con nguoi (ham luong lycopen 2,18 mg/100 mg, beta-caroten

0,33 mg/100 mg, vitamin C 76,00 mg/100 g).

Tte khéa: Ngot, sinh truong, ning suat, lycopene, beta-caroten, vitamin C.

1. BAT VAN BE

Cung voi uu thé vé gia tri kinh t€ va gia tri
dinh duong cao, cay buéi con c6 uu diém vé kha
nang thich tng rong voi diéu kién moi truong, ky
thuat cham so6c khoéng qua phic tap, dé bao quan,
chiu van chuyén it bi hw hai, dac biét c6 kha nang
chong chiu tot voi bénh Greening, mot trong
nhitng bénh hai dac biét nguy hiém doi voi su phat
trién ctia cay c6 mui [1, 2]. Vi vay, cay budi duoc
trong & cac vung, mién trén cd nudc gan voi
thuong hiéu cta nhiéu giong budi truyén thong
nhu: Budi Poan Hung - Pha Tho, budi Dién - Tix
Liém - Ha Noi, budi Phuc Trach - Huong Khé - Ha
Tinh, budi Thanh Tra - Hué, buéi Nam Roi - Vinh
Long va budi Da xanh - Mo Cay - Bén Tre...

Lich st phat trién ctia tv nhién va su giao luu
ctia con nguoi doc theo cac chau thé ctia nhing
con song 16n da tao nén su da dang nguodn gen
budi trén dia ban tha do, dong gop dang ké cho su
phat trién kinh té cong dong va cta nguoi dan dia
phuwong. Mac du vay, cong tac nghién ctu, phat
trién cac ngudn gen budi c6 mau sic khac biét,
truoc hét 1a cac giong budi do van con tuong doi
han ché xét trén khia canh kinh té va dac biét 1a
trong linh vuc y duoc lién quan dén stc khoe con
nguoi. Cac giong budi rudot do cé gia tri dinh

duong nhu nhing giong budi khac nhung diém
dac biét la giau beta-caroten va lycopen - nhiing
chat chong 6 xy hoa giup bao vé stic khoé tim
mach, sang mat, chong lai mot s6 loai ung thu [3].

Tt thuc tién trén, viec nghién ctru mot s6 dac
diém chinh vé hinh thai, sinh trudng, phat trién va
pham chat ctia nguén gen budi dé Ngot dang duoc
trong tai xa Duong Liéu, huyén Hoai Dtc, thanh
pho Ha Noi 1a rat can thiét, day 1a co s& dé cai tién
bién phap ky thuat, dong thoi gop phan dinh
huéng cong tac quy hoach phat trién san xuat
ngudn gen budi dd6 Ngot tai thanh pho Ha Noi va
cac tinh phia Bac theo huong san xuat hang hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Nguén gen budi dé Ngot 12 nam tudi da cho
nang suat 6n dinh.

2.2. Phuong phap nghién ctru

2.2.1. BO tri thi nghiém

Thi nghiém dugc bé tri trén vuon trong sin
ctia cac ho dan tai thon Hoa Hop, xa Duong Liéu,
huyén Hoai Duc, thanh phé Ha Noi. Chon ngau
nhién 3 cay da cho qua 6n dinh, sinh truéng binh
thuong va dong déu dé theo doi voi 3 1an nhac lai &
2 vuon khac nhau.
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2.2.2. ChiI tiéu va phurong phap theo doi

bic diém nong sinh hoc ctia nguén gen budi
d6 Ngot duoc mo ta theo Phiéu mé ta va danh gia
ngudn gen Citrus ctia Trung tam Tai nguyén thuc
vat trén co s& tai liéu ctia Vién Pa dang Thuc vat
Quoc té [4].

Cac chi tiéu theo doi:

- Sur phat sinh, phat trién cac dot loc:

Thoi gian bat dau ra loc (khoang 10% so6 loc
xuat hién trén cay), thoi gian két thuac (khoang 70%
s6 1oc xuat hién trén cay).

Chiéu dai canh 1oc (cm), duong kinh 1oc (cm),
s0 1a/1oc: Lay ngau nhién méi cay 10 canh loc da
thuan thuc (30 canh 16c/1an nhac). Chiéu dai canh
1o¢ duoc do tir diém xuat phat dén mut canh loc.

Thoi ky ra hoa, nd hoa va két thic né hoa
duoc danh gia nhu sau:

- Thoi ky xuat hién hoa: 10% s6 hoa no/cay.
-'Thoi ky né ro: 50% s6 hoa no/cay.
-'Thoi ky tan hoa: 80% s6 hoa/cay tan.

Y S6 qua dau tai thoi diém theo doi

Ty 1€ dau qua (%) = x 100

S Téng s6 hoa theo doi

bac diém qua:

- Chiéu cao, duong kinh, ty l¢ chiéu
cao/duong kinh, khéi lwong qua, ty lé phan an
duoc, so hat/qua.

- Nang suét ly thuyét = S6 quéa binh quan/cay
x khoi luong qua trung binh.

- Nang suat thuc thu: Can toan bo s6 qua thu
duoc tai thoi diém thu hoach (tinh trén 1 cay).

- Phan tich mot s6 chi tiéu sinh héa: Ham
luong duong, vitamin C, beta-caroten, lycopene,
axit.

Xt ly s6 lieu: Cac so lieu thi nghiem duoc xt
ly bang phan mém Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém than, canh nguén gen budi dd
Ngot

Theo doi mot s6 dic diém hinh thai cua
nguodn gen budi dé6 Ngot, két qua duoc trinh bay
tai bang 1.

Bang 1. Mot s6 dic diém than, canh cia ngudén gen budi dé Ngot

TT Chi tieu Biéu hién
1 Hinh dang cay Du
2 Goc canh Trung binh
3 Mat do gai Khong co
4 Chiéu cao cay (m) 6,5+ 0,4
5 Duong kinh goc (cm) 19,8+ 0,8
6 buong kinh tan (m) 6,1+0,5
8 S6 canh cap 1 3,8+0,3

Bang 1 cho thay, nguon gen budi @6 Ngot co
dang cay hinh du, tan cay trai theo chiéu rong, goc
canh trung binh, than cay khong c6 gai. Chiéu cao
cay trung binh 6,5 m, rong tan trung binh 6,1 m,
duong kinh goc trung binh 19,8 cm, s6 luong canh
cap 1 trung binh 3,8 canh. Nhu vay, c6 thé thay

nguédn gen budi d6 Ngot thudc vao nhom giong co
than cao (twong tu voi cac giong budi hién c6 mat
tai dia phuong), dién tich tan 16n, thé cay kha can
do6i va vimg chac. Diéu can luu y 1a phai cat tia
thuong xuyén dé han ché cac canh vo hiéu va thuan
loi cho qua trinh cham séc, quan ly vuon..
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3.2. Dic diém hinh thai 14 ngudn gen budi dé
Ngot

Bo 14 ton tai trén cay c6 y nghia quan trong
dén ning suat, san luong cay trong néi chung,

trong do co6 budi, voi 95% nang suat cay trong
quyét dinh boi qua trinh quang hop. So liéu theo
doi dac diém hinh thai 14 nguon gen budi do6 Ngot
duoc trinh bay tai bang 2.

Béang 2. bac diém hinh thai 14 nguén gen budi dé6 Ngot

TT Chi tieu Biéu hién
1 Hinh dang 14 O van
Dang eo la Tim nguoc
2 Mau sac la Xanh dam
3 Mép la Rang cua
4 Mut 1a Thon dai
5 Chiéu dai phién 14 (cm) 12,8+0,3
6 Chiéu rong phién 1a (cm) 27+0,1
7 Chiéu dai eo 14 (cm) 8,4+0,2
8 Chiéu rong eo 14 (cm) 21+0,1

Bang 2 cho thay, 14 cia ngudén gen budi do
Ngot c6 dang 6 van, mau xanh dam, eo c6 dang
tim nguoc, mép la gon song, mut 1la thuoén dai.
Phién 14 c6 chiéu dai trung binh 1a 12,8 cm, chiéu
rong trung binh 1a 8,4 cm, eo 14 c6 chiéu dai trung
binh va chiéu rong trung binh lan luot 1a 2,7 cm va
2,1 cm. Eo 14 ngudén gen budi dé6 Ngot dién hinh
cac giong budi thuoc loai C. grandis.

Mic du dién tich 1a c6 tuong quan thuan véi
san pham quang hop, nhung khi bo 14 sinh truéng

qua manh, qua trinh sinh truéng, sinh dudong sé
lan 4t qua trinh sinh truong, sinh thuc va gay anh
huong bat loi dén sw phan hoa hoa, lam han ché
ning suat vé sau. Vi ly do do, viec thuong xuyén
cat tia canh 14, tao nén su can bang gitta hai qua
trinh sinh trudng 1a viéc 1am hét stic quan trong va
can thiét.

3.3. Kha ning sinh trudng cac dot 1oc budi dé
Ngot

Bang 3. Thoi gian ra 16c va kich thuéc cac dot 1oc ctia ngudn gen budi dé Ngot

Loailoc | 0 2:3‘ iié‘?tnthuc) Chiéu dai Ioc (cm) D“C’ni rklglh loc S6 14/1oc
Locxuan | 3-10/2-15-20/3 18,33+ 1,65 0,42 + 0,02 8,67 + 0,76
Loche | 11-17/5-16-20/6 19,64 1,76 0,44 + 0,04 9,02 + 0,84
Loc thu 2-8/8-5-11/9 16,87 + 1,54 0,41+ 0,02 832+ 0,73

Cac dot 1oc thuong c6 quan hé phu thuoc
chat ché vo6i nhau, qua trinh ra 1oc cia nam truéc
la tién dé cho su ra hoa, két qua & nam sau [5].

Trong giai doan mang qua, ngudén gen budi do
Ngot phat sinh 3 dot 1oc: Loc xuan, 1oc he va 16c
thu. Hau hét cac giong buéi nhu: Thanh Tra,
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Phuc Trach... ciing phat sinh 3 dot 16c/nam thoi
ky mang qua [6]. Két qua theo doi duoc trinh bay
tai bang 3.

Bang 3 cho thdy, 1oc xuan c6 thoi gian xuat
hién vao thang 2 - 3. Loc he tap trung vao thang 5 -
6 hang nam, loc thu xuat hién tap trung vao thang
8 -9, 1oc thu phat sinh tir canh mua he hoac canh
mua xuan kKhong mang qua, co6 vai tro quan trong
trong viéc phat trién khung tan, ting cuong kha
nang quang hop cta cay va la canh me cta canh
1oc xuan nam sau. Thoi gian xuat hién cac dot loc,
dac biet 1a dot 1oc xuan phu thuoc kha nhiéu vao
diéu kién thoi ti€t hang nam, nam c6 nhiét do thap
thuong xuat hién muon va nguoc lai. Vé kich
thudc cac dot 1oc, 1oc heé cé chiéu dai 19,64 cm va

duong kinh 0,44 cm 1a 16n nhat, tiép dén 1oc xuan
c6 chiéu dai va duong kinh 1a 18,33 cm va 0,42 cm,
16c thu c6 chiéu dai 16,87 cm va duong kinh 0,41
cm nho nhat.

3.4. bic diém hoa ngudn gen budi dé Ngot

Tuy thudc vao dac tinh di truyén ma cac giong
budi co6 thoi gian ra hoa khac nhau va tuy vao diéu
kieén thoi tiét, mot giong budi ciing co thé co su
thay ddi thoi gian ra hoa [7]. Nhin chung, nguon
gen budi do Ngot thuong ra 2 - 3 dot hoa trong
nam, trong d6 cé6 mot dot ra hoa tap trung, cac dot
hoa con lai ra rai rac voi s6 luong khong nhiéu.
Két quéa dac diém hinh thai hoa duoc trinh bay tai
bang 4.

Bang 4. Pic diém hoa ngudn gen budi Ngot

TT Chi tieu Biéu hién
1 | Thoi gian bat dau ra hoa 10-15/1
2 | Thoi gian ra hoaro 16-25/1
3 | Thoi gian két thuc ra hoa 3-8/2
4 | Thoi gian tir ra hoa dén két thuc nd hoa (ngay) 23-24

5 | Dang hoa Hoa chum, hoa don
6 | Mau sic hoa Trang

7 | So6 canh/hoa 4-5

8 | Dang canh hoa Cuén long thuyén
9 | Chiéu dai canh hoa (cm) 22+0,12

10 | Chiéu rong canh hoa (cm) 1,1+ 0,08

11 | So6 chi nhi 38,3+1,16

12 | Chiéu dai nhi so véi nhuy Dai hon

Nguon gen budi do Ngot bat dau nd hoa tir
dau thang 1 va két thac vao dau thang 2, thoi gian
ra hoa va két thuc ra hoa som hon so voi cac giong
budi khac (buoi Dién, budi Qué Duong, budi dao
chua) trong tai dia phuong khoang 20 ngay, cac
giéng budi nay bat dau ra hoa dau thang 2 va két

thuc cudi thang 2 dén dau thang 3, day 1a diém
khac biét ctia ngudn gen budi dé Ngot so voi cac
giong buodi trong viung. Thoi gian ra hoa ctia nguon
gen budi do Ngot 1a 23 - 24 ngay.

Hoa ctia nguon gen budi dé6 Ngot c6 mui thom
dam da, hoa moc don hoac moc thanh chum 5-7
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nu. Hoa c6 4 - 5 canh mau trang, chiéu dai canh
hoa trung binh 2,2 cm, chiéu rong canh hoa trung
binh 1,1 cm, trén canh hoa cé tui tinh dau mau
xanh, canh hoa dang cuon long thuyén. Dai hoa
hinh sao 5 canh, mau xanh. Chi nhi mau trang, bao
phan mau vang, s6 luong nhi 1a 38,3, moc thanh
timg bd, moi bo 4 - 5 nhi, dai hon nhuy.

3.5. Cac yéu t6 cdu thanh niing suit va ning
sudt budi d6 Ngot

Két qua theo doi vé nang suat va cac yéu to
cau thanh nang suat buoi d6 Ngot duoc trinh bay
tai bang 5.

Bang 5. Cac yéu t6 ciu thanh niing suit va ning sudt budi 36 Ngot

TT Chi tieu Biéu hién
1 Ty 1é dau qua (%) 2,14
2 So6 qua/cay (qua) 199,5 + 34,27
3 Khoi luong qua (g/qua) 972,0 + 16,34
4 Nang suat (kg/cay) 194,1+ 34,4

Bang 5 cho thay, nguon gen budi dd Ngot co
ty le dau qua kha cao vdi 2,14%, s6 qua trén cung
mot chum phat trién kha déng déu vé kich thudc
va thuong duoc gitt cho dén khi thu hoach.

Nguodn gen budi dd Ngot cé khoi luong qua
trung binh 972,0 g, s6 qua/cay trung binh kha cao

voi 199,5 qua, nang suat trung binh dat 194,1
kg/cay.

3.6. Mot s6 dic diém va chi tiéu sinh hoa caa
qua

Két qua thu duoc vé diac diém qua duoc trinh
bay tai bang 6.

Bang 6. Mot s chi tieu qua

TT Chi tieu Biéu hién
1 Thoi diém thu hoach 20/10-10/11
2 Hinh dang qua Hinh cau
3 Dang day qua Dang cut
4 Dang dinh qua Dang 16i
5 Mau sac vé qua (khi chin) Vang
6 Truc qua Rong
7 Mau sac cui bo
8 Mau sic tép bé dam
9 Do gion caa tép Gion
10 D6 bam cta vach mui voi tép Dé boc
11 Vi qua Ngot dam
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12 banh gia cam quan Rat ngon

16 Chiéu cao qua (cm) 15,03 + 0,70
17 buong kinh qua (cm) 14,59 + 0,87
18 Ty lé chiéu cao qua/duong kinh qua 1,03 + 0,04
19 S6 mui/qua (mui) 12,67 + 0,48
20 S6 hat/qua (hat) 34,58 + 2,81
21 Ty 1é an duoc (%) 61,00 + 0,48
22 TSS ("Bx) 11,67 + 0,38

Thoi diém thu hoach: Gitra thang 10 da bat
dau cho thu hoach, tap trung vao khoang thoi gian
ttr 20/10 - 10/11. Qua dang hinh cau, day qua dang
cut, dinh qua dang 16i, khi chin qua c6 mau vang,
cho chat lugng tot nhat néu dé sau 1 - 2 thang vo
qua c6 mau héng nhung chat luong sé giam, qua
co truc rong, cui c6 mau do. Tép c6 mau do dam,
rao, gion, vo qua va mui dé boc, co6 vi ngot dam.

Qua c6 chiéu cao trung binh 15,03 cm, dudng
kinh trung binh 14,59 cm, ty 1¢ D/R 1,03. Trung
binh c6 12,67 mui/qua. S6 hat/qua ciing 1a wu

diém ctia ngudn gen budi d6 Ngot, vdi so hat trung
binh dat 34,58 hat/qua, thong thuong cac nguon
gen budi dia phuong nhu: Buosi Duong Hiép
Thuan, budi Qué Duong, buodi La Tinh, budi Tam
Van, budi Banh men hay buéi Luan Vian cé so
hat/qua déu trén 100 hat [8 - 11]. S6 hat/qua it, vo
qua mong nén ty 1é an duoc kha cao véi 61,00%, so
voi mot s6 ngudn gen budi khac ty 1& an duoc
thuong dudi 60%. Nong do téng chat ran hoa tan
(TSS) trung binh dat 11,67 °Bx, trong diéu kién
cham soc tot co thé dat dén 14 °Bx.

Bang 7. Mot s chi tiéu sinh ho4 ngudn gen budi dé6 Ngot

TT Chi tiéu phan tich Pon vi Gia tri
1 Vitamin C mg/100 g 76,00
2 Axit téng so % 0,14
3 Xo % 0,83
4 Vitamin PP mcg/100 mg 228,85
5 Vitamin B2 mcg/100 mg 22,02
6 Puong tong so % 10,36
7 Beta-caroten mg/100 mg 0,33
8 Lycopene mg/100 mg 2,18
9 Pectin g/100 g 0,19
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Céc chi tieu sinh hda cht yéu phan anh chat
luong ctia ngudn gen budi dé Ngot duoc trinh bay &
bang 7.

Lycopen la mot sic to caroten va carotenoid
mau do tuoi dugc tim thay trong nhiéu loai rau
qua c¢6 mau dé nhu: Ca chua, dua hau, du du,
6i do, budi do, budi chum, nhung khong c6 trong
dau tay hay anh dao. Ham luong lycopen trén
nguon gen budi dd6 Ngot dat 2,18 mg/100 mg.
Trong khi d6, ham luong lycopen c6 trong mot so
qua phé bién nhu: Buéi bon mua 1,16 mg/kg,
budi chum do6 3,6 - 34 mcg/g, ca chua 8,8 - 42
mcg/g, dua hau 23 - 72 mcg/g, du da 20 - 53
mcg/g [12 - 14]. Ham luwong beta-caroten dat 0,33
mg/100 mg.

Ham luong vitamin C: So voi mot s6 giong
buoi trén thi truong, ham lwong vitamin C cta
ngudn gen budi dd6 Ngot kha cao (76,00 mg/100
g), cao hon dang ké so voi mot so giong budi khac
nhu: Budi Nam Roi (63,7 mg/100 g), buoi Dién (71
mg/100 g), budi Luan Van (67,74 mg/100 g).

Ham luong axit tong s6 trong qud budi do
Ngot kha thap (0,14%), do vay khi danh gia cam
quan khong thay c6 vi chua.

Ham luong duong téng so dat 10,36%.

Mot s6 hop chat héa hoc khac nhu: Vitamin
PP, vitamin B2, chat xo, pectin c6 trong qua ciing
g6p phan quan trong tao nén nguén dinh dudng cé
gi4 tri trong viéc stt dung ngudn gen budi dé Ngot.
banh gia mot cach tdng quat, chat luong nguon
gen budi do Ngot tuong duong voi mot s6 giong
buoi dang dugc wa chuong trén thi truong, nhung
lai c6 su vuot troi vé ham luong lycopen va beta-
caroten, nhitng hop chat hiru co te nhién rat co loi
cho sttc khoe con nguoi.

4. KET LUAN

Ngudn gen budi d6 Ngot c6 kha ning sinh
truéng, phat trién tot tai huyén Hoai Pic, thanh
pho Ha Noi, cay trudng thanh hang nam phat sinh
3 dot 1oc voi so luong va thoi gian xuat hién c6 tinh
6n dinh cao, ty lé dau qua, kha nang gitt qua va
nang suat tuong doi cao.

Qua budi d6 Ngot c6 mau dé dac trung, ty 1é
phan an duwoc cao (trén dudi 60%) va chat luong

tuong duong voi cac giong budi dic san phia Bac,
voi vu diém vuot troi 1a chita nhiéu cac hop chat
hitu co lycopen va beta-caroten von rat co loi cho
stic khoe con nguoi.
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A STUDY ON THE AGRO-BIOLOGICAL CHARACTERISTICS OF “DO NGOT” (RED AND SWEET)
PUMMELO CULTIVAR GROWN IN HOAI DUC DISTRICT, HA NOI CITY

Nguyen Huu Hai!, Duong Thi Hong Mai', Phan Thi Nga'

! Plant Resources Center

Abstract

Considered as one of preciously valued germplasm of pummelo in Day river delta cultivated in
Duong Lieu commune, Hoai Duc district, Ha Noi city, “Do Ngot” (red and sweet) cultivar has
paid an important role in improving living standard of local people. Results conducted from the
research into its agrobiological characteristics, growth and development showed that the trees of
“Do Ngot” cultivar are healthy, rarely affected by serious pests and diseases, early blooming
(about 20 days earlier than other pummelo varieties cultivated in the region), quite high rate of
fruiting set (2.14%), high yield (194.1 kg/tree). The fruit is easy to peel, drained juice vesicle,
crispy with strong sweet taste. It is also specially mentioned that high concentration of lycopene,
beta-carotene and vitamin C that are helpful for mankind health were recorded in the fruit of the
cultivar (2.18 mg/100 mg, 0.33 mg/100 mg and 76.00 mg/100 g respectively).

Keywords: Growth, yeild, Ngot red pummelo, [ycopene, beta-caroten, vitamin C.
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NGHIEN CUU KHA NANG NHAN GIONG TU HAT
VA HOM GIAM CUA CAY BO BEO BDEN
(Goniothalamus vietnamensis Ban)

Nguyén Van Pha* *, Lé Van Cudngl, Mai Hai Chau!,

Nguyén Thi Hiéu!, Tran Thi Ngoan?, Ping Viét Hung!, Nguyén Trong Phu!

! Truong Pai hoc Lam nghiép, Phan hiéu Pong Nai
* Email: nguyenphul902@gmail.com

TOM TAT

B6 béo den (Goniothalamus vietnamensis Ban) 1a mot loai cay co gia tri duoc liéu cao. Tuy nhién,
cac nghién ctru hién tai vé ky thuat nhan giong cay B6 béo den con rat han ché, gay kho khan
trong viéc phat trién va bao ton loai nay. Bai bao trinh bay két qua nghién ctru nhan giéng cay B6
béo den tai viing Dong Nam bo. Nhan giong loai B6 béo den da duoc nghién ctru bang 2 phuong
phap hitu tinh (tr hat) va vo tinh (ttr hom). Dai voi nhan giong hitu tinh, nghién ctru bién phap xt
ly ndy mam cua hat duoc thuc hién véi 6 thi nghiém ngam hat & nhiét do tir 30 - 70°C trong thoi
gian 6 gio; thi nghiém duwoc bo tri véi 4 1an 1ap, 50 hat/cong thiec/1ap. Doi voi nhan giong vo tinh,
nghién ctru st dung chat diéu hoa sinh truéng IBA v6i 4 ndng do khac nhau (500 ppm, 1.000 ppm,
1.500 ppm va 2.000 ppm); thi nghiém duoc bo tri theo khoi ngau nhién day da voi 3 1an lap lai. Két
qua nghién cttu cho thdy, bién phap xt Iy hat giong B6 béo den véi cong thite thi nghiem 3 (CT3)
ngam hat & nhiet do tir 40 - 50°C cho két qua tot nhat voi ti 1é ndy mam 1a 90,5%, thé ndy mam
33,5%, hat bat ddu nay mam sau 15 ngay va két thuc qua trinh ndy mam sau 47 ngay. Néng do
chat diéu hoa sinh trudéng IBA c6 anh hudng dén kha nang ra ré cia hom B4 béo den; tuy nhién,
ty le ra ré ctia chat diéu hoa sinh truéng IBA théap, dao dong tir 1 - 5%. Nhitng phat hién cta
nghién ctru nay gop phan cung cap co s khoa hoc va thyc tién cho viéc bao ton va phat trién

nguon tai nguyén cay thudc quy, phuc vu phat trién kinh té - xa hoi viing Dong Nam bo.

Tit khoa: Bé béo den, nhan giong hiru tinh, nhan giong vo tinh.

1. BAT VAN BE

B4 béo den co tén khoa hoc 1a Goniothalamus
vietnamensis Ban, thuoc chi Goniothalamus, ho
Na (Annonaceae). Loai nay con duoc biét dén voi
tén 1a SAm béo den hay Sam bao ngoc. B6 béo den
1a loai cay bui nhd, cao 2 - 3 m. Cay B6 béo den c6
hé ré coc, ré c6 mui thom, chita nhiéu saponin [1,
2]. Hoat chat trong ré nay la thanh phan duoc st
dung lam thuoc. Khi khai thac loai cay duoc liéu
B6 béo den déng nghia voi viéc phai nhé dé 1ay ca
ré khién cho s6 luong ca thé loai ndy suy giam
nghiém trong. Hon nita, trong tu nhién, kha nang
tai sinh cta loai rat kém, khién chung ding trudc
nguy co bi khai thac can kiét [3]. Chinh vi vay, loai
B béo den da dugc dua vao sach Do Viét Nam
nam 2007, phan hang: VU Ala,c,d, B1+2b,e [4].

Trudc day, loai B6 béo den chi duoc ghi nhan
phan b6 tai khu vuec mién Bac Viet Nam [5, 6]. Tuy
nhién, dén nam 2019, loai nay da duoc phat hién
tai Khu Bao tén Thién nhién — Van hoa Pong Nai
[7]. Nghién ctru diac diém sinh hoc cta loai B6 béo
den (Goniothalamus vietnamensis Ban) cta Tran
Van Loc (2021) [8] tai khu vuc nay da khang dinh
day la loai duoc liéu dac hitu cta Viéet Nam.

Cay B6 béo den 1a loai duoc liéu c6 gia tri,
duoc st dung trong y hoc ¢6 truyén véi tiém nang
phat trién duéi tan rimg nhim 6n dinh hé sinh thai
va tao sinh ké bén vimg cho cong dong. Tuy
nhién, hién nay cac nghién cttu chu yéu tap trung
vao hoat tinh sinh hoc va thanh phan hoa hoc,
trong khi chua c6 nghién cttu cu thé nao vé ky
thuat nhan giong tir hat va hom, dac biét tai khu
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viec Dong Nam bo. Do vay, viec nghién citu ky
thuat nhan giong hitu tinh va vo tinh cho loai cay
Bé béo den 1a can thiét, nham cung cap co sé khoa
hoc va thuc tién cho viéc bao ton, phat trién nguon
giéng va mé rong trong cay dugc lieu dudi tan
rimg, gop phan vao phat trién kinh té - xa hoi viing
bong Nam bo theo huong bén vimng.
2. PHUONG PHAP NGHIEN CUU

2.1. Déi trong nghién ctru

Vat liéu nghién cttu 1a qua va hat giong cua
loai cay B6 béo den (Hinh 1) duoc thu hai vao
thang 11 nam 2023 tir cac cay me phan bo tw nhién
tai ba dia diém dai dién cho viing Pong Nam bo
gom: Khu Bao ton Thién nhién — Van hoa Dong
Nai, Khu Bao ton Thién nhién Binh Chau — Phuéc
Btru va Vuon Quéc gia Bu Gia Map. Nguon vat liéu
nay duwoc st dung trong nghién ctu xir ly hat
giong trudc khi tién hanh gieo wom.

-.?-jir.g

* OFFICE SOFT - £EVE RULE:
¥

R

Hinh 1. Qua (a) va hat (b) cia loai cay B béo den

2.2. Bic diém khu vuc nghién ctru

Nghién cttu dugc thuc hién tai Trung tam
Nghién cttu thuc nghiém Lam nghiép Pong Nam
b9, xa Trang Bom, tinh Dong Nai. Khu vuc nghién
ctu cé toa do dia ly 116°19’ kinh Pong va 12°16' vi
Bac, thuoc vung khi hau nhiét déi gio mua dién
hinh, v6i hai mua ro rét: Mua mua tir thang 5 dén
thang 11 va mua kho tir thang 12 dén thang 4.
Nhiét do trung binh nam dat khoang 25,5°C; luong
mua trung binh nam ttr 1.800 - 2.000 mm, phan bo
khong déu theo mua. S6 gio ning trung binh dao
dong tir 2.600 - 2.700 gio/nam. Po 4m khong khi
trung binh nam khoang 78 - 82%, trong d6, mua
mua dao dong tur 85 - 93%, mua kho tix 72 - 82%; do
am cao nhat ghi nhan 1a 95%, thap nhat 1a 50%.

Vé dia hinh, khu vuc tuong déi bang phang,
voi dat xam cat phat trién trén nén phu sa c6, thich

hop cho nghién ctru gieo wom va trong cay duoc
liéu dudi tan rung.

2.3. Nhan giong hiru tinh tir hat

Sau khi duoc lam sach, hat giong cay Bé béo
den duoc st dung dé ti€én hanh thi nghiém xac
dinh bién phap xit ly thic ddy ndy mam. Thi
nghiém gém 6 cong thuc (CT) xtr ly hat khac
nhau, cu thé nhu sau:

- CT1: Ngam nuéc & nhiét do thuong trong
thoi gian 6 gio.

- CT2: Ngam nuoc ¢ nhiét do 30°C trong thoi
gian 6 gio.

- CT3: Ngam nudc & nhiét do 40°C trong thoi
gian 6 gio.

- CT4: Ngam nuoc ¢ nhiét do 50°C trong thoi
gian 6 gio.
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- CT5: Ngam nuoc & nhiét do 60°C trong thoi
gian 6 gio.

- CT6: Ngam nuoc & nhiét do 70°C trong thoi
gian 6 gio.

Thi nghiém dugc bo tri véi 4 lan lap, 50
hat/cong thic/lap.

Sau khi xtt ly, hat duwoc a trong bao vai, hang
ngay rtra chua hat; thu thap so6 liéu vé ndy mam
cta hat, dinh ky 1 ngay/lan ghi chép s hat nay
mam, s6 hat thoi, téng hop s6 lieu xac dinh ty 1é
nay mam va thé ndy mam ctia cac CT thi nghiém.

- Xac dinh ty l1é ndy mam GP (%): Ty lé nay
mam la ty 1é phan tram cta téng s6 hat ndy mam
so voi tong sO hat kiém nghiém va duoc tinh nhu
sau:

Ni
GP(%) = 2L x100 Q)
N

Trong do: GP (%) 1a ty 1é ndy mam; Ni 1a so hat
nay mam; N 1a téng s6 hat thi nghiém.

- Xac dinh thé ndy mam GE (%): Thé nay mam
la ty 1é phan tram gitta s6 hat ndy mam (cho cay
mam binh thuong) trong 1/3 thoi gian dau ctia ky
han ndy mam so véi téng s6 hat kiém nghiém.

Mi
GE (%) = —x 100 2
% N @

Trong do: GE (%) 1a thé ndy mam; Mi 1a s6 hat
nay mam trong 1/3 thoi gian dau ctia ky han nay
mam; N 12 téng so6 hat thi nghiém.

2.4. Nhan giéng vo tinh bang phuong phap
giam hom

Trong budc dau nghién ctru nhan giéng vo
tinh, chat diéu hoa sinh truéng IBA duoc st dung
voi bon nong do khac nhau: 500 ppm, 1.000 ppm,
1.500 ppm va 2.000 ppm. Cac CT thi nghiém duogc
bo tri nhu sau:

- CT1: Doi chimg.

- CT2: Nong do 500 ppm.

- CT3: Nong do 1.000 ppm.
- CT4: Nong do 1.500 ppm.
- CT5: Nong do 2.000 ppm.

Hom giong cay B6 béo den duoc thu tir cay
me sinh truéng khoe manh. Trudc khi giam hom,

luong giam duoc vé sinh va kht tring bang cach
don sach tan du thyc vat, cay ai, bon voi bot va
phoi dat trong 15 ngay nham tiéu diét mam bénh,
cai thién diéu kién dat cho hom ra ré va phat trién.
Thi nghiém duoc bo tri theo kiéu khoi ngau nhién
day da (RCBD) vo¢i 3 lan lap lai, méi CT gbém 30
hom.

24.1. Ky thudt giam hom

Lua chon canh cat hom: Hom dugc 14y tir than
cay b6 béo den, cay khoe manh, khong bi sau,
bénh.

Cat hom: Cat canh hom vao budi sang sém va
hom duoc cay luon trong ngay. Tir canh hom chon
cac doan hom dai 15-20 cm, dung dao sic hoic
kéo cat cac doan hom da chon, tranh giap hom.

Khtt tring hom: Hom sau khi cat duoc ngam
trong dung dich Benlat nong do 0,3% trong 10 - 20
phut, sau d6 vot hom ra khay cho rao nuéc. Gia
thé 1a bau dat: St dung thudc tim (KMnO,) nong
do 0,3% phun déu lén gia thé véi luong phun 10 lit
trén 100 m?

Xt ly chat diéu hoa sinh truong: Khi giam
hom nhting phan goc cat cia b6 hom vao dung
dich chat diéu hoa sinh trudng, thoi gian nhung la
10 phut sao cho mit cat & goc hom duoc tiép xtc
chat diéu hoa sinh truong, sau khi nhung hom dé
rao dung dich (khoang 30 phut) tién hanh ciy
hom vao luéng giam hom.

Giam hom: Trudc khi cam hom, tuwéi nudc da
am cho luéng cam hom. Stt dung que cay bang tre
vot nhon @€ tao 16 cay hom, dung que ciy tao mot
16 c6 do sau 3 - 4 cm gitra bau sau d6 dit cay hom
ding ngay ngan, sau khi cdy xong tudéi nudc dé
lam chat goc cac cay hom moi cdy.

Cham séc cay hom: Hang ngay tudi nudc cho
cay hom bang hé thong tudi phun suwong tw dong
hoac ban tu dong. Trong 10 ngay dau sau khi
giam, hé thong tudi hoat dong 5 gidy sau moéi chu
ky nghi 1 phut; trong 10 ngay tiép theo, chu ky
nghi tang lén 2 phut; trong 10 ngay ké ti€ép, chu ky
nghi duoc diéu chinh lén 10 phat. Vao nhitng ngay
ram mat hodc 4m do khong khi cao, khoang cach
gitta cac lan tuéi duoc diéu chinh kéo dai nham
duy tri d6 4m thich hop cho luéng giam, dam bao
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cay hom luon dd 4m nhung khong bi ung nudc.
Nguén nudc st dung phai sach, khong chira mam
bénh nhidm han ché nguy co nhiém nidm hoac vi
khuin gay hai.

2.4.2. Chi tiéu theo doi va thu thap so liéu

P =T ! 8 . .- r

a. Xu ly hom

Thi nghiém dugc tién hanh trong thoi gian 60
ngay. Sau khi két thuac, hom giam duoc rira sach
gia thé dé thu thap s6 liéu cac chi tiéu gom: So
hom song, s6 hom ra ré, so ré trén méi hom,
chiéu dai ré.

£: 3.4 % e
b. B tri thi nghiém

Hinh 2. Qua trinh gidm hom cay B béo den

2.5. Phan tich va xt Iy s6 liéu

Xac dinh mot so chi tiéu dé so sanh gitra cac
nghiém thtc thi nghiém:

-Ty 1é hom ra ré (R%) = (S6 hom ra ré/s6 hom
giam) x 100. 3)

- S6 ré trung binh trén moéi hom (Ntb) = Téng
SO ré so cap moc ra tir goc cua cac hom ra ré/So
hom ra ré. @

- Chiéu dai trung binh cta ré dai nhat
(Lmaxtb) = Téng s6 chiéu dai cac ré dai nhat cta

cac hom ra ré/S6 hom raré. 5)

- Chi s6 ra ré (Ri) = S6 ré trung binh trén moi
hom (Ntb) x Chiéu dai trung binh cta ré dai nhat
(Lmaxtb); Ri = Ntb x Lmaxtb. 6)

S6 lieu duoc xtt ly theo phuong phéap thong ke
toan hoc trong 1am nghiép trén phan mém tng
dung Excel 2025 va Statgraphics Plus 15.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nhan giong hitu tinh tir hat

Béng 1. Anh hudng ctia bién phap xit Iy hat dén ty 1é niy mam va thé ndy mam ctia hat gidng B8 béo den

Cong thuc thi Ty 1é nady Thé nay S6 ngay hat S6 ngay hoan
nghiém mam (%) mam (%) bat dau ndy mam | thanh nay mam
CT1 82,0° 25,0 15 45
CT2 80,0°¢ 22,5 16 48
CT3 90,51 33,5 15 47
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CT4 64,0° 22,0 17 48
CT5 61,1° 17,0 18 47
CT6 51,0° 15,5 20 46
Trung binh 71,30 22,58
Pvalue <005 <005
LSD 3,85 1,60

Ghi chu: Cac ky tir khac nhau a, b, c ...

trong cung mot cot biéu thi sir khac nhau cé y nghia cua céc

gid tri trung binh vor muc tin cdy 95% theo phuong phap kiém dinh su sai khdac nhé nhat co y nghia

(LSD) ciia Fisher.

Bang 1 cho thay, CT1 c6 thoi gian ndy mam
som nhat (bat dau sau 15 ngay 0) va két thuc
nhanh nhat (sau 45 ngay). Cac CT xt ly hat con
lai c6 thoi diém bat dau ndy mam dao dong tir 15 -
20 ngay, voi thoi gian ndy mam kéo dai tir 46 - 48
ngay. Xac suat kiém tra cac chi tieu vé ty ¢ nay
mam va thé ndy mam cta 6 CT xtt ly hat déu cho
két qua nhé hon 0,05. Do d6, c6 thé két luan rang
c6 sut khac biét co y nghia thong ke vé ty 1é nay
mam va thé ndy mam gitra cac CT xtt ly hat, voi
muc do tin cay 95%. Voi khoang sai di dam bao
(LSD) vé ty lé ndy mam la 3,85 va thé ndy mam la
1,60; c6 thé chia 6 CT xit ly hat thanh hai nhom
khac biét vé ty 1é ndy mam va 2 nhom khac biét
vé thé ndy mam. Nhom cho ty 1é ndy mam tot
nhat dong thoi ciing 1a nhom c6 thé ndy mam cao
nhat do 1a bién phap xt ly hat ngam nudc thuong
(khoang 22°C) dén nhiet do 40°C trong thoi gian
6 gior (CT1, CT2, CT3), ty 1é ndy mam 80 - 90,5%;
thé ndy mam dat tir 22,5 - 33,5%, thoi gian hat
hoan thanh ndy mam la ngin nhat (15 ngay).
Nhom 2 ¢6 ti 1é ndy mam thap hon 1a nhém CT
ngam nudc & nhiet do 50 - 70°C & CT4, CT5, CT6.
Ti 1é ndy mam & nhom nay tir 51 - 64%, thé nay
mam tu 15,5 - 22%.

Trong s6 6 CT thi nghiém xtt ly hat giong cay
B6 béo den, CT3 (ngam hat & 40°C) cho két qua
cao nhat véi ty 1é ndy mam 90,5%, thé nay mam
33,5%, hat bat dau ndy mam sau 15 ngay va két

thuc sau 47 ngay. Ti€p theo 1a CT1 v6i ty 1é nay
mam 82%, thé ndy mam 25%, thoi gian ndy mam
bat dau tir 15 ngay va két thuc sau 45 ngay. CT2
(ngam & 30°C trong 6 gid) dat 80% ty lé ndy mam,
22,5% thé nay mam, thoi gian ndy mam tir 16 - 48
ngay. Nhom CT xtt ly & nhiét d6 cao (50 - 70°C)
cho két qua thap hon ro rét. CT4 (50°C) dat ty lé
nay mam 64%, thé ndy mam 22%, bat dau ndy mam
tir 17 - 20 ngay, két thuc sau 48 ngay. CT5 (60°C)
dat 61,1%, thé ndy mam 17%, ndy mam sau 18 ngay,
két thuc sau 47 ngay. CT co két qua thap nhat 1a
CT6 (70°C) véi ty 1é ndy mam 51%, thé nay mam
15,5%, thoi gian ndy mam kéo dai tir 20 - 46 ngay.

Tt két qua vé ty 1é ndy mam ctia cac bién phap
xtt ly hat cho thay, viéc ngam hat B6 béo den trong
nuoc nong co tac dung kich thich ndy mam, tuy
nhién khi nhiét do nudc ting cao, phoi hat co thé
bi tén thuong, dan dén giam ty 1é ndy mam. Chi
tiéu thé ndy mam gitta cac CT xtt ly c6 su khac
biét ro rét: CT3 (ngam & 40°C trong 6 gio) dat cao
nhat voi 33,5%, trong khi CT6 (ngam ¢ 70°C) chi
dat 15,5%. Diéu nay cho thay, nhiét do va thoi gian
ngam hat 1a nhimg yéu t6 quan trong anh hudéng
dén kha ning nay mam. Phuong phap ngam hat &
40°C trong 6 gio khong chi giap kich thich hat nay
mam hiéu qua, ma con rut ngan thoi gian bat dau
nay mam (15 ngay) va rut ngan qua trinh ndy mam
téng thé, dong thoi dat ty 1&¢ ndy mam cao nhat
(90,5%).

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025 15



KHOA HOC & CONG NGHE

Két qua nghién cttu cac bién phap xtr ly hat
giong Bo béo den cho thdy, CT thi nghiém 3
(CT3), ngam hat & nhiét do 40°C dat hiéu qua cao
nhat, voi ty 1é ndy mam 90,5%, thé nay mam 33,5%.
Hat bat dau ndy mam sau 15 ngay va két thuc sau
47 ngay, cho thay day la bién phap xtt ly phu hop
dé thuc ddy qua trinh ndy mam cta loai.

3.2. Nhan giong vo tinh tir hom

Hom giam sau 60 ngay duoc rira sach gia thé
dé thu so lieu. Dit lieu phan tich tir bang 2 cho thay,
noéng d6 khac nhau cta chat diéu hoa sinh truéng
IBA c¢6 anh hudng dang ké dén cac chi tiéu sinh
trudng ctia hom Bé béo den, bao gém: Ty 1é ra ré,
sO ré trung binh trén moi hom, chiéu dai trung binh
ctia ré dai nhat va chi so ra ré.

Béng 2. Anh hudng ciia chét diéu hoa sinh trudng IBA dén kha ning ra ré& hom cay B8 béo den

Cong thtrc Tylera ré S6 ré trung binh/hom Chiéu ;dai\ jcrunA,g binh Chisoraré
thi nghiém ) (v&/hom) ré dai nhat (Ri)
(Lmaxtb, cm)
CT1 1,0 2,0° 2,0° 4,0°
CT2 4.4°¢ 4,0° 1,6° 6,4
CT3 3,3 4,0c 2,2¢ 8,8°
CT4 4,5¢ 3,0° 3,2¢ 9,6¢
CT5 5,01 4,0° 3,34 13,2¢
P-value <0,05 <0,05 <0,05 <0,05
LSD 125 1,02 113 323

Ghi chu: Cac ky tir khac nhau a, b, c ...

trong cung mot cot biéu thi sir khac nhau cé y nghia cua céc

gid tri trung binh vor muc tin cdy 95% theo phuong phap kiém dinh su sai khdac nhé nhat co y nghia

(LSD) ciia Fisher.

Phan tich thong ke cho thdy, c6 su khac biét
vé cac chi tiéu sinh truéng ctia hom Bé béo den
giita cac nong do chat diéu hoa sinh truong IBA
trong cac cong thic thi nghiém (p < 0,05), khang
dinh tac dong ctia IBA d6i voi kha nang hinh
thanh ré cta hom Bé6 béo den. Trong s6 cac CT
thi nghiém, CT5 cho hiéu qua cao nhat, voi ty 1é
ra ré trung binh dat 5,0%; so6 ré trung binh 1a 4,0
ré/hom; chiéu dai ré dai nhat 1a 3,3 cm va chi so
ra ré dat 13,2; déu vuot troi so voi cac cong thiec
con lai. Nguoc lai, CT1 cho két qua thap nhat & ca
4 chi tieu, cu thé: Ty 1é ra ré chi dat 1,0%, sO ré
trung binh 1a 2,0 ré/hom, chiéu dai ré 2,0 cm va
chi s0 ra ré 1a 4,0. Tuy nhién, nhin chung, ty lé ra

ré & cac nghiém thtc van & muc thap, dao dong
ttr 1,0 - 5,0%, cho thay kha nang ra ré tu nhién cua
hom Bé béo den 1a han ché. Bén canh d6, su
chénh léch gitra cac CT & cac chi tiéu sinh truéong
nhu s6 ré trung binh/hom hodc chiéu dai trung
binh ré dai nhat la khong qua 16n, dac biét khi ty
lé ra ré con thap. Diéu nay phan anh rang, mac du
IBA c6 anh hudéng dén su ra ré, song muc do tac
dong chua da manh dé thuc ddy qua trinh hinh
thanh ré dién ra hiéu qua va 6n dinh trong diéu
kién thi nghiém hién tai. Két qua nghién cttu thu
duoc phu hop véi két qua nghién ctu cta Tran
Vian Loc (2021) [8], trong d6 cac hom B6 béo den
duoc xtt ly voi IBA & cac nong do 500 ppm, 1.000
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ppm va 1.500 ppm ciing chi phat trién dén giai
doan hinh thanh mé seo sau 90 ngay, ma chua ra
ré. Khi ty 1é ra ré con thap, cac chi tiéu sinh
truong khac thuong khong thé hién sy khac biét
ro rét trong nhan giong vo tinh loai nay. Piéu nay
c6 thé cho thady rang, thoi gian theo doi 60 ngay
trong nghién cttu hién tai van chua da dai dé ghi
nhan toan bo tién trinh phat trién ré. Ngoai ra,

cac yéu to ky thuat nhu nhiét do, do 4m, anh sang
va diéu kién giam hom néu chua duoc t6i vu hoa
ciing c6 thé anh hudng tiéu cuc dén qua trinh
hinh thanh ré ctia hom B6 béo den.

Hinh 3 minh hoa két qua thuc nghiém vé su
khac biét trong kha nang ra ré cua hom cay Bo
béo den dudi anh huong cua cac nong do khac
nhau cta chat diéu hoa sinh truong.

a. Doi ching

b. Nong d¢ 500 ppm

S i o

=) babe] Ty
b, "
i o0

e P

c. Nong @6 1.000 ppm
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d. Néng @6 1.500 ppm

e. Nong d6 2.000 ppm

Hinh 3. Anh hudng ctia cac ndng do chat didu hoa sinh truéng khac nhau t6i kha ning ra ré
ctia hom B§ béo den

4. KET LUAN

Xt ly hat giong B6 béo den voi CT3 ngam hat
& nhiét do tir 40 - 50°C cho két qua tot nhat voi ti le
ndy mam la 90,5% va thé nay mam 33,5%, hat bat
dau ndy mam sau 15 ngay va két thuc qua trinh
nay mam sau 47 ngay.

Noéng do khac nhau cta chat diéu hoa sinh
truong IBA c6 anh huong dén ty 1é ra ré cta hom
B6 béo den. Tuy nhién, cac nghiém thic cho két
qua ty lé ra ré thap, dao dong tur 1 - 5%.
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RESEARCH ON SEED AND CUTTING PROPAGATION CAPACITY
OF Goniothalamus vietnamensis Ban

Nguyen Van Phu', Le Van Cuong’, Mai Hai Chau',
Nguyen Thi Hieu!, Tran Thi Ngoan!, Dang Viet Hung!, Nguyen Trong Phu!
! Vietnam National University of Forestry, Dongnai Campus

Abstract

Goniothalamus vietnamensis Ban is a medicinal plant species of high value. Nonetherless,
current research on propagation techniques for this species is still very limited, making it difficult
to develop and conserve this valuable plant. This paper presented the results of a study on the
propagation of Goniothalamus vietnamensis Ban in the Southeastern region. Propagation of
Goniothalamus vietnamensis Ban was studied via both seeds and cuttings. For sexual
propagation, the study on seed germination was conducted using six experimental treatments,
where seeds were soaked at temperatures ranging from 30°C to 70°C for 6 hours. The experiment
was arranged with four replications and 50 seeds per treatment per replication. For clonal
propagation, the study employed the plant growth regulator IBA at four different concentrations
(500 ppm, 1,000 ppm, 1,500 ppm, 2,000 ppm), using a completely randomized block design with
three replications. The results indicated that the best germination was achieved with
experimental treatment 3 (CT3), where seeds were soaked at temperatures from 40°C to 50°C.
This treatment resulted in a germination rate of 90.5%, a germination vigor of 33.5%, with seeds
beginning to germinate after 15 days and completing the process after 47 days. The concentration
of IBA affected the rooting ability of cuttings; however, the rooting rate was relatively low,
ranging from 1% to 5%. The findings of this study contribute scientific and practical foundations
for the conservation and development of this valuable medicinal plant resource, supporting socio-
economic development in the Southeastern region.

Keywords: Goniothalamus vietnamensis Ban, sexual propagation, asexual propagation.
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ANH HUOGNG CUA BOT VO TRUNG VA KALI BEN
SINH TRUONG VA NANG SUAT CUA GIONG LAC L27
TRONG VU XUAN TAI TiNH THANH HOA

Tong Vian Giang **, Lé Huy Tuén !, Lé Thi Huong *
! Khoa Néng Lam Nguw nghiép, Truong Pai hoc Hong Pic
"Email- tongvangiang @hdu.edu.vn

TOM TAT

Thi nghiém duoc tién hanh nham danh gia anh hudng ctia lwong bén bot vo trimg va kali dén
sinh truéng va ning suat ctia giong lac L.27 trong vu xuan tai tinh Thanh Héa. Thi nghiém 2 nhan
to duoc bo tri theo kiéu 6 chinh - 6 phu (Split - plot design) véi 3 1an ldp lai. Nhan t6 thir nhat 1a
luong bon bot vé trung (0, 200, 300, 400 kg/ha), nhan t6 thi hai 1a luong bon kali (80, 100, 120
kg/ha). Két qua nghién ctru cho thay, trong diéu kién duoc bon bot vo tring, cac chi tiéu sinh
trudng, cac yéu to cau thanh nang suit va nang suat cua giong lac 127 dat gia tri cao hon so voi
diéu kién khong duoc bon bot vo trimg. Tang luong bon kali thi cac chi tiéu sinh truéng ciing nhu
cac yéu t6 cau thanh nang suit va nang suat ctia giong lac 1.27 ciing c6 xu huéng tang len. Két
qua nghién ctru ciing da xac dinh duoc luong bon bot vo trimg 300 kg/ha két hop voi 100 kg kali
la phu hop @€ giong lac 127 sinh trudng, phat trién va cho nang suat ca thé (17,3 qua/cay), nang
suat ly thuyét (5,2 tdn/ha), nang suat thuc thu (4,2 tAn/ha) dat gia tri cao va cho 1ai thuan dat gia
tri cao nhat 114 triéu dong/ha trong vu xuan tai thanh pho Thanh Hoa4, tinh Thanh Hoéa.

Tt khoa: Bot v tring, giong lac L27, hiéu qua kinh té, nang suat, kali.

1. DAT VAN DE cua kali duoc thé hién thong qua hoat héa hé
' thong enzyme diéu khién cac qua trinh sinh ly,
sinh hoa xay ra trong té bao, tham gia vao qua
trinh tong hop, van chuyén, tich lay chat hitu co
trong cay [4]. Trong khi canxi lam can bing va
tang do pH cta dat [6], dong thoi 1a mot trong
nhitng chat dinh duong quan trong, tham gia va
hinh thanh t€ bao cua cay [4]. Trong nhimg nam
gan day, viéc sit dung bot vo trimg lam nguon
cung cap canxi cho cay dang duoc tmg dung nhiéu
[2]. Bot vo trimg 1a nguodn canxi tu nhién, chita cac
khoang chat c6 loi cho su sinh truong va phat trién
cta cay, dac biéet kich thich su phat trién bo ré [7].
Tuy nhién, bon kali va bot vé triung khong diang
lieu luong, khong can doi lam giam hiéu luc cua
viéc cung cap dinh duong va la nguyén nhan lam
gidm nang suat va tang chi phi khi san xuat lac. Vi
vay, nghién ctru xac dinh luong bon bot vo tring
va kali cho giong lac 127 dat sinh truong tot, ning

Kali va canxi 1a nguyén t6 dinh duong khoang suét va hiéu qua kinh té cao c6 y nghia thuc tién
thiét yéu cta cay [4], c6 twong quan voi nhau, khi  trong viéc nang cao san luong lac va tang thu nhap
thiéu hut canxi dan toi thiéu hut kali [5]. Vai tro  cho nguoi san xuat.

Cay lac (Arachis hypogaea 1.) la cay cong
nghiép ngan ngay duogc trong phd bién trén thé
gi6i voi dién tich 1a 32,7 triéu ha va san luong dat
53,9 trieu tan [1]. O nuoc ta, cay lac duoc trong &
nhiéu dia phuong nhim thay thé cac loai cay trong
it hiéu qua va tham canh cai tao dat [2], dién tich
dat 165.200 ha, nang suat trung binh dat 2,6
tan/ha, tong san luong dat 430.400 tdn va nam
trong 20 quoc gia san xuat lac 16n nhat trén thé
gi6i [1]. Tai tinh Thanh héa, dién tich tréng lac dat
5.827,5 ha, chiém 3,05% dién tich cay tréong toan
tinh, niang suat trung binh dat 2,36 tdn/ha [3], thap
hon so voi nang suat trung binh cta toan quéc. Vi
vay, nham ting san luong va phat huy t6i da tiém
nang nang suat clia cac giong lac no6i chung va
giong lac L27 noi riéng, viéc ap dung cac bién
phap ky thuat vao tham canh lac 1a can thiét.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Giong lac 1.27 c6 thoi gian sinh truong 95 ngay (&
vu dong) va 125 ngay (& vu xuan). Giong 1.27 c6 thé
gieo trong trén loai dat khac nhau va trong duoc trong
ca vu xuan va vu thu déng.

Bot vo trung cung cép tr Cong ty Green
Techno 21 Nhat Ban. Thanh phan dinh dudng
gom: N: 0,74%; P: 0,26%; K: 0,08%; CaCO;: 88,08%;
Mg-citrate: 0,57%; Mn-citrate: 0,01%; B-citrate >

0,002%; Fe: 0,017%; Cu: 0,0002%; Zn: 0,0001%; Mo:
0,0001%; pH: 10,1.

Phan chuéng hoai muc, voi, dam uré (46% N),
lan supe (16,5% P,O5), kali clorua (60% K,0).

2.2. Phuong phap nghién ctru

Thi nghiém anh hudéng cta luwong boén bot vo
tring va kali dén sinh truong va ndng suat cda
giong lac L27 trong vu xuan tai xa Pong Tién,
thanh pho Thanh Ho4, tinh Thanh Hoa (nay la
phuong Pong Tién, tinh Thanh Hod), duoc bo tri
theo phuong phap 6 16n 6 nho (Slip - plot) gom 2
nhan t6 véi 3 1an nhéac lai. Nhan to6 1 1a bon bot vo
trimg (V) gém 4 muc (0, 200, 300, 400 kg/ha). Nhan
t6 2 1a kali bon (K) gébm 3 mue (80, 100, 120 kg/ha).
Dién tich méi 6 thi nghiém 1a 10 m? véi tong dién
tich khu thi nghiém: (10 m’x 12) x 3 = 360 m? chua
ké dai bao vé. Thi nghiém duoc gieo trong ngay
15/01/2024 tai xa Pong Tién, thanh pho Thanh
Hoa4, tinh Thanh Ho4 (nay la phuong Pong Tién,
tinh Thanh Hod4) trén nén dat thit nhe, do phi
trung binh, pHyg = 5,3, chat hitu co OM = 5,2%, dam
téng s6 (N) = 0,28%, lan tong s6 (P,O.) = 0,14%, kali
téng so6 (K,0) = 1,72%.

Ky thuat trong va cham séc: Mat do trong 30
cay/m? khoang cach 33 cm x 10 cm x 1 hat/hdc.
Phan bén cho 1 ha gém: 15 t4n phan chudng + 90
kg uré + 650 kg lan supe + kali (K,O) va bot vo
tring theo cong thirc thi nghiém. Cach bén: Bon
16t 100% phan chuéng + 100% lan supe + 50% bot
vo tring theo cong thitc. Bon thuc 1an 1 sau trong
14 ngay: 50% uré + 50% kali theo cong thitc. Bon
thuc 1an 2 trudc khi ra hoa: 50% uré + 50% kali
theo cong thirc. Bon thuc 14an 3 khi cay lac ra hoa
ro 50% bot vo tring theo cong thic. Bon thuc

phan cach goc 2 cm, pha phan va vun goc sau
moi 1an bon.

Cac chi tiéu sinh truong:

S6 la/than chinh (14): Pém s6 14/than chinh
voi 5 cay/o thi nghiém vao thoi diém thu hoach.

Dién tich 14 (LA) (dm?/cay): Puoc danh gia
vao giai doan qua chac véi 5 cay/6 thi nghiem.
Dién tich 14 duoc x4c dinh bang phuong phap can
nhanh va tinh theo cong thitc sau:

W1
Dién tich 14 (LA)=

W2

Trong do: W1 1a khoi luong toan bo 14 tuoi ctia
1 cay (g); W2 1a khoi luong cta 1 dm? 14 tudi (g).

Chi so dién tich 14 (m? 1a/m? dat): T so6 liéu
dién tich 14 ti€p tuc quy ddi sang chi so dién tich 1a
theo cong thirc sau:

(Mat do cay) « (Dién tich 4 cia 1 cay)

Chi so dién tichla (LAD) = ————————
Dien tich o thi ngahiem

Khoi luong cay tuwoi, khoi lwong cay kho
(g/cay): buoc danh gia vao giai doan qua chac véi
5 cay/6 thi nghiem. Khoi luong kho duoc xac dinh
bang cach cat riéng than 14 va sdy & nhiét do 80°C
dén khi khoi luong khong déi.

Cac yéu to cau thanh ning suit va nang sudt:
Téng s6 qua/cay (qud); ty le qua chac/cay (%);
khoi luong 100 qua (g); khai 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.
Ning suat thuc thu (tdin/ha) dugc danh gia bing
nang suat thuc té thu duoc trén 6 thi nghiém va
quy déi ra ha.

Hiéu qua kinh té: Téng thu (tritu dong) =
Téng khoi luong (t4n) x gid ban (triéu déng). Lai
thuan (triéu dong) = Téng gia tri thu hoach — Tong
gi4 tri chi phi san xuat.

2.3. Xtr ly s6 lieu

S6 liéu thu thap duoc phan tich va xtt ly thong
ké theo phuong phap phan tich phuong sai
(ANOVA), so sanh su sai khac gitta cac gia tri
trung binh gia tri sai khac nho nhat c6 y nghia
(LSD) & muc P < 0,05 biang chuong trinh
IRRISTAT 5.0.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia lugng bén bot vé trimg va
kali dén thoi gian qua cac giai doan sinh truong
cta giong lac 1.27

Thoi gian tir trong dén ra hoa va ra hoa ro c6
xu huwong sém hon khi ting lugng boén bot vo
trimg hodc tang luong bon kali. Cu thé, & mic bon
0 kg bot vo trimg/ha va 80 kg kali/ha c6 thoi gian
ter trong dén ra hoa muon nhat lan luot 1a 53 ngay
va 58 ngay, trong khi d6 & muc bon 400 kg/ha bot
vo trung c6 thoi gian tir trong dén ra hoa va ra hoa
r6 som nhat lan luot 1a 50 ngay va 55 ngay. Bén
canh d6, taing mutc bon kali thi thoi gian tir trong
dén ra hoa va ra hoa ro c6 xu huéng sém hon, tuy
nhién khong c6 su sai khac co y nghia thong ke
gitta mirc bon 100 va 120 kg/ha. Két qua nghién
ctru nay phu hop véi két qua nghién ctu cta
Hoang Minh Tan va cs (2006) [4], theo do kali 1a
nguyén t6 quan trong diéu chinh dac tinh ly hoa
ctia keo nguyeén sinh chat, thuc day toc do trao doi
chat, diéu chinh cac chat hiru co van chuyén vé co
quan kinh té, trong khi canxi c6 vai tro kich thich
bo ré phat trién, gitp cay khoé manh nén thoi gian
ra hoa va ra hoa tap trung soém hon. Két qua tuong
tu trong nghién ctru ctia Taufique va cs (2014) [8]
trén giong ca chua Bari 14, theo d6 khi bon bot vo

tring tang len thi thoi gian ra hoa dau tién ngin
lai, mttc bon 200 g/chau thoi gian ra hoa som nhat.

Thoi gian tir trong dén thu hoach c6 xu
hudng kéo dai khi tang lwong bon bot vo tring va
kali. Cu thé, luong bon 0 kg bot vo tring/ha két
hop voi 80 kg kali/ha cho thoi gian thu hoach
som nhat, 1an luot 1a 121 ngay va 122 ngay; cong
thie bon 300 va 400 kg bot vo trimg/ha két hop
voi 120 kg kali/ha cho thoi gian thu hoach kéo
dai 1an luot 125 ngay va 124 ngay. Két qua nghién
ctiu trén tuong tu voi két qua nghién ctu cta
Hoang Minh Tan va cs (2006) [4], theo d6 canxi
va kali tham gia diéu chinh hoat dong trao déi
chat va hoat dong sinh ly nén cay sinh truong
khoé, gitt duoc mau xanh cuaa 1a, d6 tan 1a cham,
nguoc lai cung cap khong du chat dinh duong thi
cay nhanh tan, thoi gian thu hoach rat ngan.
Tuong tac bon bot vo tring va kali thi cong thic 0
kg bot vo trimg két hop voi 80 kg kali/ha va 0 kg
bot vo trung két hop voi 100 kg kali/ha khong co
st sai khac vé thoi gian thu hoach 1a 120 ngay,
trong khi do cong thice 400 kg bot vo trimg két
hop véi 100 kg kali/ha va 400 kg bot vo trimg két
hop voi 120 kg kali/ha cho thoi gian thu hoach
muén nhat dat 126 ngay.

Béng 1. Anh hudng ctia lugng bén bot vé trimg va kali dén thoi gian qua cAc giai doan sinh trudng ctia

giong lac 1.27
Luong bot vo Luong kali Thoi gian tir trong dén ... (ngay)

trimg (kg/ha) (kg/ha) Ra hoa Ra hoa ro Thu hoach

80 54 59 120

0 100 54° 50° 190°

120 53 57b 1290

80 53" 58" 121

200 100 52" 57" 121%

120 52 57 123°
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80 52> 57> 122
300 100 50¢ 55¢ 123"
120 50¢ 55¢ 125°
80 50¢ 56 124
400 100 49°¢ 54 126°
120 497 54 126°
a%e)) 67 58 6.2
LSD, 5 (V*K) 2,0 20 3,0
0 53 58 121
Trung binh bén 200 52 57" 122%
botv6 tring 300 518 56° 123
400 505¢ 555 125"
LSDj5 (V) L8 17 20
80 53 58 1228
Tmngkzilrilh bon 100 51 56" 1234
120 51 56° 124
LSD,5 (K) 0.9 0.9 11

Ghi chu: Nhitng s cung cot khdc chiv cdi A, B, C, a, b, c... thi khdc nhau co y nghia thong ké qua

phép thir Duncan o muic y nghia 5%.

3.2. Anh hudng ciia lgng bén bot vé trimg va
kali dén mot s6 chi tiéu sinh truéng cia giong lac
L27

So sanh trung binh gitta cac luong bon bot vo
tring cho thay, khi ting ham luong bon bot vo
tring tir 0 kg/ha lén 300 kg/ha thi cac chi tieu so
la/than chinh, khoi lwong cay twoi, khoi luwong

cay kho ctng c6 xu huéng tang lén; tuy nhién
ti€p tuc tang luong boén bot vo trimg lén 400
kg/ha thi cac chi tiéu nay khéng cé xu huéng
tang ntra. SO 1a4/than chinh khong co6 su sai khac
c6 y nghia & mtc bon bot vo trimg 0 kg/ha so voi
200 kg/ha, nhung c6 su sai khac c6 y nghia gitra
muic bon 300 va 400 kg/ha so véi cong thirc
khong bon. Trong khi do, khoi lwong tuoi va kho
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co su sai khac c6 y nghia gitta cong thirc c6 bon
va khong bon bot vo trung.

Tang luong kali bon tir 80 kg/ha len 100
kg/ha thi s6 1a/than chinh, khéi luong tuoi, kho
ctia than 14 cta giong lac 127 ¢6 xu huong tang
lén, tuy nhién ti€p tuc ting luong kali léen 120
kg/ha thi thi s6 la/than chinh, khéi luong tuoi,

kho cta than 14 cta giong lac 127 khong c6 xu
huong tang nta.

Danh gia tuwong tac gitta luong bon bot vo
tring va kali cho thay, & mic bon 300 kg bot vo
tring/ha két hop voi 100 kg kali/ha cho so
la/than chinh, khoi luong tuoi, kho ctia than 14 ctia
giong lac 127 dat gia tri cao.

Béng 2. Anh hudng ctia lugng bén bot vé trimg va kali dén mot s6 chi tiéu sinh trudng ciia giéng lac 1.27

Luong bot vo Luong kali S6 14/than Khoi lugng cay | Khoi luong cay
tring (kg/ha) (kg/ha) chinh (14) tuoi (g/cay) kho (g/cay)

80 19,0° 33,2 7,6¢

0 100 19,8 34,8" 8,3"

120 19,7 34,3 8,1°

80 20,2 42,1 9,3

200 100 20,6® 43,5 9,9

120 20,5 43,3* 9,9

80 21,8 42,8 9,4
300 100 22,0 43,9 10,0*

120 21,9 43,9 9,8°

80 21,7 42,7 9,4

400 100 21,9 43,8 9,9°

120 21,8 43,9 9,9

CV(%) 6,2 54 71

LSD, s (V*K) 21 35 12

Trung binh 0 19,58 34,18 8,08

bon bot vo

tring 200 20,48 43,0 9,74
300 21,9* 43,5 9,74
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400 21,8 4358 9,75

LSD, 5 (V) 20 3,1 11

80 20,74 40,28 8,08

Trung binh 100 21,14 41,50 9,5
bon kali

120 21,04 41,30 9,44

LSD,0s (K) 18 21 04

Ghi chi: Nhitng s cung cot khdc chir cdi A, B, C, a, b, c... thi khdc nhau co y nghia thong ké qua

phép thir Duncan o muic y nghia 5%.

3.3. Anh huéng ciia legng bén bot vé trimg va
kali dén s6 luong, khdi lugng nét san, dién tich 14
va chi s6 dién tich 14 ctia giong lac L27

So sanh trung binh gitta cac lugng bon bot vo
tring cho thay, khi tang luong bon bot vo tring thi
cac chi tieu so6 luong, khoi lwong not san, dién tich
la va chi so dién tich 1a caa giong lac 127 c6 xu
hudéng tang lén, tuy nhién khong co sy sai khac co
y nghia gitta luong bon 300 kg/ha so voi 400
kg/ha dén cac chi tiéu trén.

Tang lwong bon kali tr 80 kg/ha lén 120
kg/ha thi s6 luong va khéi luong nét san cta
giong lac L27 c6 xu huong tang lén tuy nhién dién

tich 14 va chi s6 dién tich 14 cta giong lac 1.27 dat
gi4 tri cao nhat duoc quan sat & cong thicc bon 100
kg kali/ha, trong khi d6 ti€p tuc ting luong bon
kali thi dién tich 14 va chi s6 dién tich 14 cta giong lac
127 khong ¢6 xu huong tang nia.

Danh gia tuwong tac gitta luong bon bot vo
tring va kali cho thay, & mtc bon 400 kg bot vo
tring/ha két hop voi bon 120 kg kali/ha cho so
luong, khoi luong not san cta giong lac 127 dat gia
tri cao nhat. Tuy nhién, dién tich 14 va chi s6 dién tich
14 ctia giong lac 1.27 dat gia tri cao nhat lai duoc quan
sat & cong thirc bon 400 kg bot vo tring/ha két hop
voi 100 kg kali/ha.

Béng 3. Anh huéng ctia luong bén bot vé trimg va kali dén sé luong, khéi lugng nét sn, dién tich 14 va
chi s6 dién tich 14 ctia giong lac 1.27

Luong bot : So luong not | Khéi luong nét Chi s6 dien
A Luwong kali N . ¥ ién tich 14 :
vo tring (kg/gha) san hlffu hiéu san httu hiéu 13(11?22%: l)a tich 14 (m?
(kg/ha) (n6t san/cay) (g/cay) Yo la/m? dat)

80 44,23¢ 0,15¢ 11,81°¢ 3,54¢

0 100 50,074 0,17%¢ 12,95 3,89"
120 55,18¢ 0,18 12,70 3,81"

80 47,25° 0,16¢ 13,35 4,01°

200 100 52,09% 0,18 14,09% 4,23*
120 57,23¢ 0,18 14,06® 4,22%
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80 49,234 0,17 13,85a" 4,11%

300 100 60,02¢ 0,19° 15,06 4,33°
120 65,16" 0,20 15,09* 4,32°

80 54,23 0,18 14,05 4,21°

400 100 62,12" 0,21° 15,25 4,43°
120 65,24° 0,22° 15,17° 4,35"

CVx) 47 55 62 67

LSD,,s (V*K) 31 0,02 18 0.2

0 49,83P 0,17 12,49° 3,758
Trung binh bon bot | 2% 52,19 0,17 13,8348 4,15
v0 trimg 300 58,1448 0,194 14,674 4,25"
400 60,53 0,20* 14,82 4,334

LSDy05 (V) 25 0,18 16 0.1
80 48,74¢ 0,17 13,27" 3,97®
Trung binh bon kali | 100 56,08" 0,1948 14,344 4,224
120 60,70 0,20* 14,26" 4,18

LSD, 05 (K) 27 019 0.9 0.1

Ghi chi: Nhitng so cung cot khiac chir cdi A, B, C, a, b, c... thi khdc nhau co y nghia thong ké qua

phép thir Duncan o muic y nghia 5%.

3.4. Anh hudng ciia lgng bén bot vé trimg va
kali dén céc yéu t6 cau thanh ning sudt cta giong
lac L27

So sanh trung binh gitta cac luong bon bot vo
tring cho thay, tong s6 qua/cay khong co su sai
khac c6 y nghia gitta luong boén bot vo tring 300
kg/ha so voi luong bon 400 kg/ha ciing nhu luong
bon 0 kg/ha so voi luong bon 200 kg/ha, nhung lai
co su sai khac c6 y nghia gitta lwong bon 300 va
400 kg/ha so véi lwong bon 0 va 200 kg/ha bot vo
tring. Két qua nghién cttu nay tuong dong voi két
qua nghién cttu ctia Vu va cs (2022) [2]. Ty lé qua
chiac khong co6 su sai khac c6 y nghia gitta luong

bon bot vo trung 300 va 400 kg/ha ciing nhu luong
bon 300 va 200 kg/ha, nhung co6 su sai khac co y
nghia gitta luong bon 0 kg/ha so véi lwong bon 200
kg/ha cting nhu lwong bon 400 kg/ha so voi luong
bon 200 kg/ha. Khoi luong 100 qua khong co su
sai khac c6 y nghia gitta lwong bon 300 va 400
kg/ha, nhung c6 s sai khac gitra luong bon 300 va
400 kg/ha so voi luong bon 200 va 0 kg/ha. Khoi
luong 100 hat khong c¢o su sai khac c6 y nghia gitra
luong bon 0, 200, 300 kg/ha, nhung c6 sy sai khac
gitta lwong bon 400 kg/ha so voi lugng bon 0 va
200 kg/ha. Khong c6 su sai khac c6 y nghia gitra
luong bon 0 kg bot vo tring/ha so véi lwong bon
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200 kg/ha ciing nhu lwong bon 300 kg/ha so véi
lwong bon 400 kg/ha, nhung c6 su sai khac gitra
lwong bon 300 va 400 kg/ha so voi luong bon 0
kg/ha. Theo Hoang Minh Tan va cs (2006) [4],
canxi tham gia hinh thanh mang t€ bao
(membran), c6 vai trd trong phan chia té bao, vi
vay bo sung canxi giup lac sinh truong tot, cing
cay, ty 1é hat chic cao, hat mdy, vd6 mdng, nang
suat dat tot da. Tuong tu, két qua nghién cttu cua
Nguyén Thi Thu Thuy va cs (2020) [9] cho thay,
khi bon bot vo tring & mic 400 kg/ha cho giong
lac 127 thi nang suat dat cao nhat 3,63 tdn/ha.

So sanh trung binh gitta cac luong bon kali
cho thay, tang luong bon kali thi tong s6 qua/cay,
ty 1é qua chéc, khoi luong 100 qua, khoi luong 100
hat, ty 1&é nhan c6 xu huéng tang 1én. Gia tri cao
nhat cta tdng s6 qua/cay, ty lé qua chac, khoi
luong 100 qua, khoi luong 100 hat, ty 1¢ nhan duoc
quan sat & luong bon 120 kg kali/ha, trong khi d6
gia tri thap nhat duoc quan sat ¢ luong bon 80
kg/ha. Két qua nay phu hop két qua nghién ctu
ctia Hoang Minh Tan va cs (2006) [4], theo d6 K
diéu chinh dong van chuyén cac chat va toc do van

chuyén, tich luy cac chat hitu co vé co quan kinh
té, nén kali c6 y nghia quan trong vé tang so hat
chéac, khoi luong hat, ci mdy, tidng ning suat.
Tuong tu, két qua nghién cttu cia H6 Huy Cuong
va cs (2016) [10] cho thay, luong bon kali tang thi
nang suat giong lac LDH.09 tang lén, & mic bon
120 kg K,O/ha, cac yéu to cau thanh ning suat va
nang suat cao nhat dat 3,36 tan/ha.

So sanh tuong tac gitra liéu luong bon bot vo
tring va kali cho thay, ty 1é qua chéc, khéi luong
100 qua, khoi luong 100 hat dat gia tri cao nhat
duoc quan sat & cong thic bon 400 kg/ha bot vo
tring két hop voi 120 kg/ha kali, trong khi d6 so
qua/cay dat gia tri cao nhat duoc quan sat & cong
thitc bon 400 kg/ha bot vo tring két hop voi 100
kg/ha kali. Ty 1é nhan dat gia tri cao duoc quan sat
& cong thitc bon 300 kg/ha bot vo trimg két hop
voi 120 kg/ha kali, hodc 400 kg/ha bot vo tring
két hop voi 100 kg/ha kali. Trong khi do, gia tri
nho nhat cta cac chi tiéu trén duoc quan sat &
cong thic bon 0 kg/ha bot vo trimg két hop voi 80
kg/ha Kkali.

Béng 4. Anh hudng ctia lugng bén bot vo trimg va kali dén yéu t6 cdu thanh ning sudt ctia gidng lac 127

Luong bot vo Luong kali Tong so Ty1e qua Khoi luong Khoi luong | Ty lé nhan

tring (k /ha) qua/cay chac 100 qua 100 hat. © y ('0 )
(ke/ha) . (qua) ®) &) T i

80 12,1¢ 69,2¢ 138,7% 50,7¢ 68,0¢

0 100 13,2 69,5° 140,4° 51,8 71,2

120 15,1 73,5 141,4° 51,9 71,1°

80 14,2° 71,4 139,8® 51,2 69,0°

200 100 14,1° 71,6 142 5 52,6 72,1

120 15,3 73,7 143,3* 52,8 72,3

80 15,2 72,3° 141,8 51,9° 70,1°

300 100 16,2° 72,7° 144,8* 53,7% 72,2%

120 16,22 74,0 145,2° 53,9° 73,3%
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80 15,3 73,6 142,7 51,5" 70,5"
400 100 16,3° 73,8 143 6 53,8 733"
120 16,2° 75,2t 145,72 54,9" 73,20
V(%) 6.7 58 5.3 55 52
LSD, ;s (V*K) 2,0 25 39 25 19
0 13,55 70,7¢ 140,2¢ 51,58 70,18
Trung binh 200 14,58 79,98 141,95 52,98 71,148
bén bot vo
trimg 300 15,94 73,048 143,94 53,048 71,94
400 15,94 74,9 144,04 53 44 72,34
LSD, s (V) 12 18 19 13 12
80 15,6 71,6° 140 8" 51,37 69,4
Trung binh 100 15,98 71,98 142,848 53,0° 72,24
bon kali
120 16,28 74,1 143,94 53 44 72,5
LSD, 5 (K) 0.8 1.7 16 18 17

Ghi chiu: Nhitng so cung cot khdc chiv cdi A, B, C, a, b, c... thi khdc nhau co y nghia thong ké qua

phép thir Duncan o muic y nghia 5%.

3.5. Anh hudng ctia lugng bon bot vé trimg va
kali dén niing sudt ctia giong lac L27

So sanh trung binh gitta cac luong bon bot vo
tring cho thay, khi tang luong bon bot vo trung tir
0 kg/ha lén 300 kg/ha thi ning suat ca thé, nang
suat ly thuyét, nang suat thuc thu cua giong lac
L27 ¢6 xu huong tiang lén. Tuy nhién, ti€p tuc tang
lwong boén bot vo tring 1én 400 kg/ha thi nang
suat ca thé, nang suat ly thuyét, nang suat thuc thu
cta giong lac 127 khong c6 xu huéng tang nita.
Nang suat c4 thé, nang suat ly thuyét, nang suat
thuc thu cta giong lac L27 dat gia tri cao duoc
quan sat & 2 mac bon 300 va 400 kg bot vo
tring/ha, tuong tmg 16,9 g/cay; 5,1 tdn/ha va 4,1
tan/ha. Nang suat ca thé, nang suat ly thuyét,
nang suat thuc thu cta giong lac 127 dat gia tri

thap duoc quan sat & cong thice bon 0 kg/ha bot vo
tring.

So sanh trung binh gitta cac luong bon kali
cho thay, khi tang luong bon kali tir 80 kg/ha lén
120 kg/ha thi nang suat ca thé, niang suat ly
thuyét, nang suat thuc thu cta giong lac L27 c6 xu
huong ting lén. Niang suit ca thé, niang suat ly
thuyét, nang suat thuc thu ctia giong lac L27 dat
gia tri cao dugc quan sat & muc bon 120 kg
kali/ha, tuong tmg 16,7 g/cay; 5,5 tdn/ha va 4,0
tan/ha.

So sanh tuong tac gitta luong bon bot vo trimg
va kali cho thdy, nang sudt c4 thé va niang suit ly
thuyét dat gia tri cao (17,3 g/cay va 5,2 tan/ha),
duoc quan sat & cong thic bon 300 kg/ha bot vo
tring két hop voi 100 hoac 120 kg/ha kali, hodc
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cong thirc bon 400 kg/ha bot vo trimg két hop véi bon 300 kg/ha bot vo trimg két hop voi 100 hodc
100 hoac 120 kg/ha kali. Nang suat thuc thu dat 120 kg/ha kali, hodc cong thitc bon 400 kg/ha bot
gia tri cao (4,2 tdn/ha) duoc quan sat & cong thic  vo tring két hop voi 120 kg/ha kali.

Béng 5. Anh hudng ctia lugng bén bot vé trimg va kali dén ning sudt ctia gidng lac 127

Luong bot vo Luong kali Nang suat ca thé Nang suat ly Nang suat thuc
tring (kg/ha) (kg/ha) (2) thuyét (tdn/ha) thu (tdn/ha)
80 12,74 3,8° 3,1°
0 100 13,7¢ 4,1° 3,3
120 16,0 4,8% 3,8
80 14,7 4,4° 3,5%
200 100 15,0% 4,5® 3,6%
120 16,0 4,8% 3,9%
80 16,0° 4,8 3,8
300 100 17,3 5,2 4,2%
120 17,3% 5,2% 4,2¢
80 16,0 4,8% 3,9%
400 100 17,3 5,2 4,1*
120 17,3 5,2 4,2%
CV%) 45 58 6,2
LSDys (V'K) 12 0.8 06
0 14,1¢ 4,2¢ 3,4¢
Trung binh 200 15,28 4,68 3,78
bén bot vo
tring 300 16,9* 5,14 4,14
400 16,9 5,1* 4,14
LSD,ys (V) 11 0,4 0,3
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80 14,88 4.4¢ 3,6¢
Trung binh
e bir 100 15,88 4,78 3,8°
bon kali
120 16,72 5,54 4,04
LSD, 5 (K) 0,8 03 02

Ghi chiu: Nhitng s cung cot khdc chiv cdi A, B, C, a, b, c... thi khdc nhau co y nghia thong ké qua
phép thir Duncan o muic y nghia 5%.
3.6. Anh hudng ciia lugng boén bot vo trimg va

kali dén hiéu qua kinh t€ trong giéng lac L27

Bang 6 cho thay, tang luong bon bot vo trimg
va kali thi nang suat giong lac 127 c6 xu hudéng
tang va 6n dinh tai cac cong thirc c6 luong bon 300
kg/ha bot vo trimg két hop véi 100 hodc 120
kg/ha kali, hoac cong thirc bon 400 kg/ha bot vo

Béng 6. Anh hudng ctia lugng bén bot vo trimg va kali dén hiéu qua kinh t€ trong giéng lac 127

trimg két hop véi 120 kg/ha kali dat 4,2 tAn/ha va
téng thu 168 triéu dong/ha. Tuy nhién, cong thic
mang lai 1ai thuan cao nhat (114 triéu dong) 1a 300
kg/ha bot vo trimg két hop voi 100 kg/ha kali.
bay 1a cong thirc t6i wu nhat khi bon bot vo tring
két hop vdi kali cho giong lac L27.

DPon vi tinh: Triéu dong.

Chi phi san xuat
Luong Luon, Nang

bot vo kélig sudt Téng Téng Co Lai

tring . thu chiphi | Chiphi | Botvéd Kali P& | thuan
(kg/ha) | (tan/ha) N ; lao
(kg/ha) vat tu trimg | clorua N
dong

80 3,1 124 50,5 36,2 0 2,1 12,2 73,5

0 100 3,3 132 51,3 36,2 0 2,7 12,4 80,7

120 3,8 152 52,2 36,2 0 3,2 12,8 99,8

80 3,5 140 52,2 36,2 1,2 2,1 12,7 87,8

200 100 3,6 144 53 36,2 1,2 2,7 12,9 91,0
120 3,9 156 53,9 36,2 1,2 3,2 13,3 102,1

80 3,8 152 53,1 36,2 1,8 2,1 13 98,9
300 100 4,2 168 54,0 36,2 1,8 2,7 13,3 114,0
120 4,2 168 54,9 36,2 1,8 3,2 13,7 113,1
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80 3,9 156 54,1 36,2 24 2,1 13,4 101,9
400 100 4,1 164 55,1 36,2 24 2,7 13,8 108,9
120 4,2 168 55,8 36,2 24 3,2 14 112,2

Ghi chu: Phan chi chung 36,2 triéu dong gom: Giong 11,25 triéu dong/250 kg, phan chuong 1 triéu
dong/tan, phan uré 1,04 triéu dong/90 kg, phan supe lin 4,88 triéu dong/650 kg, voi 4 triéu dong/400
kg. Phan tang thém: Gid cong lao dong 200.000 dong/cong, kali clorua 16.000 dong/kg, bot vo tring

6.000 dong/ka, gi ban lac 40 triéu dong/t4n.
4. KET LUAN VA BE NGHI
4.1. Két luan

Trong diéu kién duoc bon bot vo trimg, cac
chi tiéu sinh truong nhw: So 1a/than chinh, dién
tich 14, chi so dién tich 14, kha nang tich liy sinh
khoi, kha nang hinh thanh nét sin, cac yéu to ciu
thanh nang suiat va ning suit nhu tong so
qua/cay, ty 1é qua chac, khoi luong 100 qua, khoi
luong 100 hat, ty 1¢ nhan, niang suat ca thé, nang
suat ly thuyét, nang suat thuc thu cua giong lac
L27 dat gia tri cao hon so voi diéu kién khong
duoc bon bot vo trimg. Tang lwong bon kali thi cac
chi tiéu sinh truong cting nhw cac yéu t6 cau thanh
nang suat va nang suat cta giong lac 127 ciing cé
xu huéng ting lén. Két qua nghién ciru da xac
dinh duoc lwong bon bot vo tring 300 kg/ha két
hop voi 100 kg kali 1a phu hop dé giong lac L27
sinh truong, phat trién va cho nang suat ca thé
(17,3 qua/cay), nang suat ly thuyét (5,2 tdn/ha),
nang suat thuc thu (4,2 tdn/ha) dat gia tri cao va
cho lai thuan dat gi4 tri cao nhat 114 triéu dong/ha
trong vu xuan tai tinh Thanh Héa.

4.1. Bé nghi

Ap dung phuong thitc bon cho 1 ha gom 15 tén
phan chudng + 90 kg uré + 650 kg lan supe + 100
kg kali + 300 kg bot vo trimg khi trong giong lac
L27 tai tinh Thanh Hoa va nhing viung cé diéu
kién tuong tu.
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THE EFFECTS OF EGGSHELL POWDER AND POTASSIUM ON GROWTH, YIELD AND
ECONOMIC EFFICIENCY OF PEANUT L27 VARIETY IN SPRING CROP IN THANH HOA CITY,
THANH HOA PROVINCE

Tong Van Giang!, Le Huy Tuan', Le Thi Huong®
! Faculty of Agriculture, Forestry and Fisheries, Hong Duc University
Abstract

The experiment was conducted to evaluate the effect of eggshell powder and potassium rates on
growth and yield of L27 groundnut variety in spring season at Thanh Hoa city, Thanh Hoa
province. The two factor experiment was laid out in a split-plot design with three replications. The
main factor consisted of three rates of eggshell powder (0, 200, 300, 400 kg/ha). The sub-factor
consisted of three rates potassium (80, 100, 120 kg/ha). The results showed that, higher values of
growth and yield parameters of L27 groundnut variety were observed under fertilized eggshell
powder condition. Increasing the amount of potassium fertilizer increasing growth parameters
and yield components of peanut variety L27. Briefly, the results indicated that the rate of 300 kg
eggshell powder/ha with 100 kg/ha kali was suitable for L27 groundnut variety to grow, develop
and produce the highest yield and economic efficiency in the spring season in Thanh Hoa

province.

Keywords: Eggshell powder, peanut L27 variety, economic efficiency, yield, potassium fertilizer.
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ANH HUONG CUA DICH CHIET XO DUA
BEN KHA NANG UC CHE NAM Colletotrichum sp.
GAY BENH THAN THU TREN TRAI BU BU
(Carica papaya L.) SAU THU HOACH

Nguyén Trung Tryc® ", Quach Vin Cao Thi', Nguyén Thi Nhu Huynh'
! Khoa Khoa hoc Sinh hoc ung dung, Truong Pai hoc Sir pham Ky thuét Vinh Long
"Email- trucnt@vlute.edu.vn

TOM TAT

Bénh than thu do nadm Colletotrichum sp. gay anh huéng lon dén nang suat va chat luong cua trai
du da sau thu hoach. Do d6, nghién cttu nay duoc thuc hién nham danh gia anh huéng cta dich
chiét xo dira 1én kha nang tc ché nadm Collefotrichum sp. gay bénh than thu trén trai du da sau
thu hoach. Két qua cho thdy, ching nam Colletotrichum sp. (DD1) da duoc phan lap tir trai du da
nhiém bénh tu nhién tai tinh Vinh Long. Trai du d sau khi lay nhiém nhan tao cé cac dau hiéu
bénh tuwong ti du dd nhiém bénh than thu ngoai ty nhién. Két qua giai trinh tu gen cho thay,
chting DD1 tuong dong 100% so voi chung Colletotrichum siamense trén ngan hang gene. Két
qua nghién ctu cho thdy, dich chiét xo dira ttc ché hiéu qua su phat trién ctia soi ndm
Colletotrichum sp. O néng do 100 pg/mL va 200 pg/mL, dich chiét xo dira c6 hoat tinh ¢ ché
cao nhat 1an luot 1a 62% va 78,5%. Dac biét, hoat tinh khang ndm duy tri 100% tir ngay tht 2 dén
ngay thtr 10 khi dich chiét xo dira & ndong do 400 - 1.000 pg/mL. Bén canh d96, dich chiét cting 1am
giam kha ning ndy mam ctia bao tir ndm voi nong do 5 mg/mL thé hién su tic ché hoan toan. Két
qua quan sat duoi kinh hién vi cho thdy, cac soi ndm bi bién dang, day lén va khong tao bao tir
trong moi truong cé dich chiét. Nghién ctru cho thdy, tiém nang ting dung cta dich chiét xo dita
vao cac phuong phap quan Iy dich hai bén vitng nham han ché sy phu thudc vao hoa chat bao ve
thuc vat.

Tit khoa: Bénh than thu, Colletotrichum sp., dich chiét xo dira, du du, sau thu hoach.

1. DAT VAN BE

bu da (Carica papayal..) khong chi la mot loai
trai cay quen thudc ma con 1a tru cot kinh té cta
nhiéu cong dong nong nghiép tai cac quoc gia
nhiét déi va can nhiét doi trén khap thé gioi. Du da
co6 vi thom ngon dac trung va c6 gia tri dinh dudong
cao nhu: Vitamin A, E, C va cac hop chat chong
oxy hoa dong vai tro quan trong trong viéc bao vé
co thé khoi cac goc tu do, ting cuong hé mién
dich va duy tri stc khoe [1]. Tuy nhién, tiém nang
to lon cua cay du da thuong xuyén bi de doa boi
cac bénh nam, trong d6 bénh than thu do cac loai
Colletotrichum sp. gay ra duoc xem la mot trong
nhing thach thic 16n nhat, dic biét 1a trong giai
doan sau thu hoach [2]. Sy bung phat ctia bénh
than thu c6 thé gay ra nhitng ton that nang né vé

nang suat va chat luong, anh hudng truc tiép dén
thu nhap cta nguoi néng dan va kha nang cung
cap trai cay tuoi ngon cho thi truong. Qua du da bi
nhiém bénh thuong biéu hién qua cac dom nau
xau xi trén bé mat vd, sau do nhanh chong lan
rong va an sau vao phan thit, gay ra hién tuong
thoi nhiain. Qua trinh nay khong chi lam giam gia
tri cAm quan ctia qua ma con khién chung tré nén
dé hu hong, kho bao quan, gay thiét hai 16n cho
nguoi nong dan va cac nha phan phéi [3]. Theo
Hodges va cs (2011) [4], cac tac nhan vi sinh vat,
trong d6 c6 nam bénh 12 nguyén nhan dan dén
khoang 30% t6n that sau thu hoach cua trai cay va
rau qua tai cac nudc dang phat trién. Pang chu vy,
phan lon t6én that nay c6 thé do sy xam lan cua
niam trong suét qua trinh luu trir va van chuyén
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[5]. Pé kiém soat bénh than thu gay ra boi
Colletotrichum sp., da phan nguoi nong dan
thuong st dung thudc diét ndm c6 nguon goc hoa
hoc bao gom ca giai doan trudc va sau khi thu
hoach [6]. Tuy nhién, viéc lam dung cac loai
thudc bao vé thuc vat da gay ra nhiéu hé luy
nghiém trong nhu 6 nhiém moi truong dat, nuoc
va khong khi. Ngoai ra, du luong thuéc bao vé
thuc vat co thé ton tai trén qua, gay nguy hiém
cho stic khoe nguoi tieu ding va cé thé gia ting
nguy co tao ra cac ching nam khang thudc.
Trong khi do, bénh than thu gay ra boi nadm
Colletotrichum sp. lam giam gia tri ctia cac san
phdm nong nghiép xuat khau va anh huong dén
kha nang canh tranh trén thi truong quoc té [7].
Do d6, nhu cau vé céc loai thuc phdm tu nhién,
khong chira du luong héa chat dang ngay cang
gia tang [8]. Nhiéu nghién ctu da va dang duoc
tién hanh nham tim kiém cac giai phap bao quan
thay thé, vira giam thiéu cac tac dong tiéu cuc
trong qua trinh bao quan, vira dam bao chat luong
va an toan thuc phdm [8 - 10].

Tt thuc té trén, viéc tim cac bién phap kiém
soat nam Colletotrichum sp. méi theo huong tiép
can an toan sinh hoc, nhu viéc stt dung cac chat c6
kha nang ttc ché nam tir thuc vat dang tré thanh
mot huong nghién cteu day hira hen. Cac hop chat
hoat tinh sinh hoc c6 nguon goc thuc vat da duoc
ching minh 12 nhitng tac nhan khang niam hiéu
qua, déng thoi mang lai nhiéu loi ich dang ké, bao
gom kha nang phan hty sinh hoc mot cach tu
nhién, giam thiéu tac dong tieu cuc dén hé sinh
thai va tham chi con co thé ho tro su phat trién cia
cay trong [11]. Nhiéu nghién ctru da ching minh
rang, cac chat chiét xuat tir mot so loai thuc vat
thong dung nhu: Ci nghé (Curcuma longa L.),
ging (Zingiber officinale Roscoe), t0i (Allium
sativum), cu riéng (Alpinia galanga L. Willd), rau
ma (Centella asiatica 1..), duwong xi (Dicranopteris
linearis), kh6é qua (Momordica charantia L.), thé
hién kha nang doi khang nam Colletotrichum spp.
[12]. Trong bo6i canh tim kiém cac nguédn tai
nguyén moi, viec nghién ctu tiém nang khang
nam cda dich chiét xo dira, mot phé phdm nong
nghiép thuong bi bo di la mot huong tiép can day
htta hen. Cac nghién ctu truéc day ching minh

rang, xo dira chtta cac hop chat phenolic nhu:
Gallic axit, 4-hydroxybenzoic axit, kaempferol,
vanillin, catechin, tannin cé tinh khang vi khun,
ndm moc va nam men [13 - 15]. Nhu vay cé thé
thay, dich chiét xo dira c6 tiém nang tc ché nim
Colletotrichum sp. gay bénh than thu trén trai du
da sau thu hoach. Vi vay, muc tiéu cta nghién ctru
nay la phan lap, dinh danh va khao sat nong do tc
ché cta dich chi¢t xo dwa doi véi nim
Colletotrichum sp. gay bénh than thu trén trai du
dt sau thu hoach.

2. PHUDNG TIEN VA PHUONG PHAP NGHIEN CUU

2.1. Phuong phap thu méu va phan lap ndm
Colletotrichum sp.

Mau du dua bi nhiém bénh than thu sau thu
hoach duoc thu thap tir vuon trong du du tai
huyén Long Hé, tinh Vinh Long. Nhimg trai du
da bi bénh biéu hién cac dic diém nhiém bénh
than thu dac trung nhu: Nhitng dom nhoé hinh
tron, c6 mau nau hodc den va hoi l1om xudng. O
mot s6 truong hop ndng hon, vét bénh cé thé lan
rong va phat trién thanh hinh bau duc, véi mau
sac thay ddi tir vang dén trang xam, doi khi co
mau den. Cac trai du da c6 dau hiéu bénh duoc
thu hai c4n than va van chuyén vé phong thi
nghiém dé tién hanh phan 1ap nam. Trudc tién,
mau bénh duoc rita bang nudc cat da duoc khir
triung nham loai bo bui ban va céc tap chat bam
trén bé mat. Tiép theo, bé mat trai duoc lau nhe
nhang bing coén 70° dé khix trung. Mau bénh sau
d6 duoc cat thanh nhitng miéng nhoé hinh vuong
voi kich thuéc khoang 1 - 3 mm moéi canh, sao
cho moéi miéng déu chita cad phan mo bi bénh va
phan mo6 khée. Mau bénh sau do dugc khit tring
bang cach ngam trong dung dich javen 1% trong 1
phut, sau do6 rira lai bang nudc cat khir triung dé
loai bé hoan toan javen. Cuéi cung, cac mau bénh
da xtr ly duoc dat len bé mat moi truong PDA
(Potato Dextrose Agar, Himedia, An P¢) va a
trong ta 4m & nhiét do 6n dinh 28 + 2°C [12].
Chting ndm thu duoc sau qua trinh phan lap va
lam thuan sé duoc dinh danh so b dua trén cac
dic diém hinh thai quan sat duoc cta hé soi nam
va bao tit, thong qua quan sat bang mat thuong va
kinh hién vi [16].
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2.2. Phuong phap x4c dinh kha ning gay bénh
ctia cac ching ndm phan lap trén trai du da

bé xac dinh kha nang gay bénh ctia cac ching
nam phan 1ap duoc, nghién ctru da tién hanh thi
nghiém lay nhiém trén trai du da khoe manh theo
quy trinh c6 diéu chinh ctia Marin va cs (1996)
[17]. Cu thé, nhing trai du dt xanh, khong bi tray
xuoc duoc ria ky nhiéu 1an duéi voi nudc chay.
Tiép theo, bé mat trai duoc khir trung bang cach
lau c4n than véi con 70° va sau do6 rira lai 3 lan
bang nudc cat vo trung. Trai du dd duoc tao vét
thuong nho trén vo (16 5 mm) bang dung cu vo
trung, sau d6 dit khoanh thach PDA chia khu4n
ty nadm Colletotrichum da duoc phan lap va lam
thuan vao. Cac trai du da sau khi lay nhiém duoc
dat trong hop nhua kin, 16t gidy thAm 4m dé duy tri
do 4m cao va t & nhiét do phong trong bong toi
trong mot tuan dé quan sat va ghi nhan cac triéu
chtmg bénh. D€ ching minh dinh dé Koch, mau
nhiém bénh duoc phan 1ap lai nAm tir cac vét bénh
phat trién trén trai du da da lay nhiém va so sanh
dac diém hinh thai ctia chiing nAm nay vé6i chiung
nam ban dau.

2.3. Phuong phép dinh danh ndm Collefotrichum
spp. bing ky thuat PCR

Sau khi lay nhiém, ching nam DD1 duoc
dinh danh bang phuong phap giai trinh tu ving
ITS (Internal Transcribed Spacer). ADN ctia nAm
gay bénh duoc tach chiét theo quy trinh cta Tran
Nhan Dang (2011) [18]. Tiép theo, vung ITS ctia
nam duoc khuéch dai thong qua phan tmg PCR
st dung cdp moéi ITS1: 5“TCCGTAGGTGAACC
TGCGG-3* va ITS4: 5-TCCGTAGGTGAAC
CTGCGG-3' [19]. Phan tng PCR duogc thuc hién
trong téng thé tich 25 pL, bao gom cac thanh
phan sau: 8,5 pL nudc cat hai lan (BiH,0), 12,5 pL
hén hop gém dung dich dém PCR (PCR Buffer
10X), dNTPs (v6i nong do 200 pM), MgCl, (nong
d6 1,5 mM), enzyme 7aq ADN polymerase (2,5
UI), 2,0 nL ADN khuon (40 ng), 1,0 pL méi xudi
ITS1 (20 pmol) va 1,0 pL moi nguoc ITS4 (20
pmol). San phdm PCR thu duoc (600 bp) duoc
kiém tra bang dién di trén gel agarose 1,5%, sau
d6 duwoc guii dén Cong ty TNHH DNA
SEQUENCING (thanh ph6 Can Tho) dé tién
hanh giai trinh tu.

2.4. Phuong phap thu miu va tach chiét dich
chiét xo dira

Dich chiét xo dira (Cocos nucifera Linn.) duoc
chuidn bi va trich ly theo phuong phap cua
Buamard va Benjakul (2015) [20] v6i mot so diéu
chinh. Xo dtra da loai b6 vé duoc thu nhan tai vuon
& huyen Long Ho, tinh Vinh Long va duoc van
chuyén dén Phong thi nghiém ctia Khoa Khoa hoc
Sinh hoc tng dung, Truong Dai hoc Su pham Ky
thuat Vinh Long. Nguyén lieu duwoc sidy bang
khong khi nong & nhiét d6 60°C trong 24 gio. Sau
do, xay nho va sang qua ray c6 duong kinh 0,2 cm,
lay phan qua ray thuc hién qua trinh trich ly. Bot
xo dira (20 g) duoc tron véi 500 mL con néng do
60% (v/v), sau d6 duoc khudy déu ¢ toc do thap
bang may khudy tir & nhiét do moi truong trong
thoi gian 4 gio. Tiép dén, dung dich duoc ly tim
5.000 x g, trong thoi gian 10 phuat dé thu duoc dich
chiét. Sau cung, dich chiét duoc loai bé dung moi
bang thiét bi c6 quay chan khong & nhiét do 45°C
va toc do quay 100 vong/phut. Cao dich chiét thu
duoc (4,2 g) bao quan & nhiet do 4°C dén khi st
dung cho nghién ctu.

2.5. Khao sat hiéu qua ttc ché nidm bénh cla
dich chiét xo dira

Kha nang tc ché ndm bénh cta dich chiét
duoc danh gia bang phuong phéap tc ché soi ndm
va bao tir dugc thyc hién theo Tyagi va Malik
(2010) [21]. Phuong phéap doi khang soi nAm duoc
chuén bi bang cach st dung cac khoi ndm (duong
kinh 7 mm) duogc cat tir dia ndm thuan (5 ngay
tudi) va dat vao trung tam dia PDA sau khi da bo
sung dich trich xo dira & cac nong do khac nhau tir
100, 200, 300, 400, 500, 600, 700, 800, 900, 1.000 pg
cao dich chiét/mL (cao dich chiét duoc pha trong
con 60%) va cac dia doi ching duoc st dung con
60% thay thé cho dich chiét. M6i nghiém thic
duoc lap lai 3 1an. Céac dia petri thi nghiem duoc
& 28 + 2°C trong 10 ngay dé quan sat su phat trién
ctia soi nam. Puong kinh tan ndm duoc do sau 2,
4, 6, 8, 10 ngay 0. Hoat tinh khang nam (%) doi voi
soi ndm duogc tinh theo cong thic: HTKN (%) =
[(R1)/R] x 100, v6i R 1a duong kinh nam ¢ doi
chtmg va r 1a deong kinh nAm ¢ mau c6 dich chiét.
boi voi phuong phap tic ché bao tir, duoc thuc
hién twong tu nhu tc ché soi ndm, huyén phu bao
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tr voi nong do 10° bao tit/mL duogc trai 1én moi
truong PDA da duogc bé sung dich chiét & cac nong
do 1,0; 2,0; 3,0; 4,0; 5,0 mg/mL. Cac dia doi chung
duoc st dung con 60% thay thé cho dich chiét. Moi
nghiém thtic duoc 1ap lai 3 1an. Cac dia petri thi
nghiém duoc 0 & 28 + 2°C trong 3 ngay dé quan sat
st ndy mam cuda bao tir.

2.6. Phuong phap xtt Iy s6 lieu

Dit lieu thong ké mo ta duoc xt Iy bang phan
mém Excel 2016. Cong cu BLASTn duogc st dung

dé so sanh su twong déng trinh tu ving gen ITS
ctia chung nam Colletotrichum phan lap duoc voi
co s dir lieu gen (GeneBank). Phan tich phuong
sai (ANOVA) mot nhan t6 (kiém dinh Tukey, do
tin cay 95%) dugc thuc hién bang phan mém
Statgraphics 19 dé xac dinh su khac biét co y
nghia thong ke gitta cac nghiém thie (p < 0,05).
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap ndm Collefotrichum sp.

,ﬂ; B S
o /S
-, e
.
A » .
S
Yok

Hinh 1. Trai du dt nhiém bénh than thu tai tinh Vinh Long (A), dic diém hinh thai cta ching ndm DD1
phan lap dwoc & ngay 5 & mat trude (B), mat sau (C) va bao tir duéi kinh hién vi 100X (D)

Trong nghién cttu nay, tir cac qua du da bi
bénh than thu phan lap duoc ching nim
Colletotrichum (DD1) trén moi truong PDA (Hinh
1A-C). Sau 3 ngay, khuén lac c6 mau vang nhat &
trung tam, tan ndm lan rong tao vong tron dong
tam, ria khuin lac con mong va trong suét. Pén
ngay 5, khudn lac chuyén sang mau vang dam
hon, phan trung tAm c6 mau sam hon phia ria, bé
mat tré nén min hon, xuat hién viing mau nau nhat
& trung tam, soi ndm trén khong cé mau trang
nam nho lén trén, moc day dic nhu bong. Quan

sat duoi kinh hién vi & do phong dai 100X cho
thay, soi nAm c6 mau trong suét dén hoi xanh khi
nhuéom bang thuéc nhuom lactophenol cotton
blue. Soi ndm phan nhanh, khong c6 vach ngan.
Bao tir c6 dang hinh tru, c6 vach ngan ro rang, mot
dau bao tir tron, dau con lai nhon va hoi thuon dai,
bao tir trong suot, khong mau (Hinh 1D). Cac dic
diém hinh thai nay pht hop véi mo ta vé cac loai
Colletotrichum phan lap ti thanh long [22] va du
da [23].

3.2. Kha niang gay bénh cta ching nim DD1

Thoi gian sau khi 1ay nhiém

Ngay 2

Ngay 4

Ngay 6

Hinh 2. Kha ning gy bénh ctia chiing DD1 qua 6 ngay lay nhiém

Kha ning gay bénh ctla ching nim
Colletotrichum sp. DD1 phan lap trén trai du da
sau thu hoach duoc xac dinh biang phuong phap
lay nhiém nhan tao. Ban dau (ngay 2), tai cac vi tri

vét thuong nhan tao xuat hién nhitng vét bénh,
mau trang nga hoic xam nhat, kich thudc nho va
chua c6 dau hiéu lan rong. Sau d6 (ngay 4), cac vét
bénh nay tré nén 16n hon, ranh gi¢i ré rang hon va
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bat dau lan rong ra ving xung quanh vét thuong;
déng thoi, to nAim mau trang min bat dau hinh
thanh trén bé mat cac dom nay. Dén giai doan cudi
cua thi nghiém (ngay 6), bénh than thu da phat
trién manh mé: Cac dom trang hoac xam da lan
rong dang ké, bao phtt mot dién tich 16n quanh vét
thuong, to nam phat trién day dic, tao thanh
nhitng cum bong tring néi ro trén bé mat. Dang
chu y, viing vo trai cady xung quanh vét thuong co
dau hiéu d6i mau, chuyén sang mau vang hoic
nau, biéu hién ctia su hoai tt va t6n thuong mo do
nam gay ra (Hinh 2).

Description

[] Colletotrichum siamense isolate PHT1 small subunit ribosomal RNA gene, partial sequence interal transcribed s . Colletotrichumsi.. 715 715

Két qua PCR cua chiung ndm DD1 phan lap
trong nghién cttu duoc giai trinh va cho két qua
twong déng 100% voi cac loai Colletotrichum
siamense (Hinh 3) trén ngan hang gene. Két qua
xay dung cay pha hé (Hinh 4) cho thay, ching
DD1 phan lap thuoc cung nhom véi cac loai
Colletotrichum trén ngan hang gene nhu:
Colletotrichum siamense isolate PHT1
(KY609916.1), Colletotrichum gloeosporioides
isolate CG.KLM (MK743957.1) va Colletotrichum
pandanicola MFLUCC 17-0571 (NR_160838).

Max Totl Query E  Per Acc

Scientific Name
Score Score Cover value Ident  Len
v

Accassion

KYE09916.1

100% 00 100.00% 575

(] Colitotichum gloeosporioides isolate CG KL M interal transcribed spacer 1, partial sequence: 585 rhosomal RN... Colltotichuml.. 745 715

100% 00 10000% 515 MK743957 1

(] Collfotrichum siamense sfrin HNHLS internal transcribed spacer 1, parial sequence; 585 ribosomal RNAgene . Coletotichumsi... 715 715

KU45567 1

100% 00 10000% 473

[:] Colletofrichum gloeosporioides isolate \/95 small subunit nbosomal RNA gene, partial sequence: intemal ranscrib... Collefolrichumgl... 715 715

(] Collfotrichum siamense sfrein JD-HX-Y-H-20 small subunit bosomal RNA gene, partial sequence infernal ansc... Coltotrichumsi... 715 715

100% 00 10000% 561 Mz6235461

100% 00 10000% 586 MWwB47603.

(] Colletotichum pandanicola MFLUCC 17-0571 (TS region; from TYPE material

] Colletotrchum sp isolate FY,-013 interal transcribed spacer 1 pertial sequence: 58S ribosomal RNA geneand i _ Colleolrichumsp. 715 715

Colletotrichump... 715 75 100% 0.0 10000% 530 NR_160835.

00923723 1

100% 00 100.00% 501

Hinh 3. Két qua so sanh muc @6 trong dong ctia chiing ndm gy bénh than thu bang cong cu BLASTn

DDA

Colletotnichum gloeasporioides isolate CG.KLM (MK 743957 1)

Colletotrichum siamense isolate PHT1 (KY609916.1)

Colletotrichum gloeosporioides isolate V95 (MZ823546.1)

Colletotrchum siamense strain HNHLS (KU945587 1)

Colletotrichum pandanicola MFLUCC 17-0571 (NR_160838))

Neopestalotiopsis clavispora isolate WH18 (MN71686880.1:1-307)

Pestalotiopsis microspora strain AZ22 (MH712223.1:2-508)

Neopestalotiopsis clavispora isolate WH18 (MNT7186880.1:18-308)

Pestalotiopsis microspora strain AZ22 (MHT12223.1:19-309)

Hinh 4. Két qua xay dung cay pha hé thé hién méi quan hé di truyén ctia chiing ndm DD1 véi cac loai
Colletotrichum trén ngin hang gene

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025 37



KHOA HOC & CONG NGHE

3.3. Hiéu qua tc ché caa dich chiét xo dira ddi
véi ndm phan lap

Két qua nghién cttu cho thay, tiém nang cta
dich chiét xo dira trong viéc tic ché su phat trién
ctia soi nadm. Nhin chung, toc do tang truéng cta
soi nam Colletotrichum spp. trong moi truong
dich chiét xo dira gidm dang ké so voi mau doi
ching (Hinh 5). O' nong do dich chiét thap (100
ng/mL), hoat tinh khang ndm (HTKN) dao dong
theo thoi gian, dat dinh vao ngay tht 6 (62%)
treoc khi giam dan xuéng 48% vao ngay tha 10.
Tuong tu, & nong do 200 pg/mL, HTKN dat muc
cao nhat vao ngay thir 4 (78,5%), sau do giam dan
xuong 72,7% vao ngay th 10, cho thay su suy
giam hiéu qua tc ché theo thoi gian & néng do
nay. Tuy nhién, khi néng d¢ dich chiét tang lén tir

400 - 1.000 pg/mL, HTKN thuong xuyén dat 100%
tir ngay tht 2 dén ngay thu 10, chimg minh kha
nang trc ché hoan toan su phat trién cta soi ndm
& cac néng do nay (Bang 1). Tuong tu, dich chiét
xo dtra ciing cho thay hiéu qua tc ché kha niang
ndy mam ctia bao tit ndm Colletotrichum sp. Két
qua khao sat cho thay, sau 3 ngay nuodi cay bao t
nam Colletotrichum sp. trong moi truomg thach
PDA, c6 thé thdy su phat trién manh cta s¢i nAm
khéc véi bao tir dugc nudi cay trong moi truong
c6 b6 sung dich chiét xo dira. O nong do 2
mg/mL, bao t&¢ ndm van ndy mam phat trién
thanh s¢i nadm, tuy nhién su phat trién cua soi
nam bi gidm dang ké va gidm dan khi nong do
tang len. O néng do 5 mg/mL thé hién su tc ché
hoan toan doi voi bao tir nAm (Hinh 6).

Bang 1. Hoat tinh khang nam ctia dich chiét xo dira trén s¢i ndm DD1

Hoat tinh khang ndm cta dich chiét xo dita trén soi nAm DD1 (%)
Cl}\lll(:;g(fgo /(r:r?I(i) Thoi gian theo doi (ngay)
2 4 6 8 10

100 51*+ 8,03 59* + 2,40 62* £ 0,92 55* 4,35 48+ 4,01
200 73,7° + 5,26 78,5°+ 8,67 76,3 + 13,13 749" + 14,6 72,7° + 16,00
300 84¢+ 0,00 87°+ 1,20 84°+£1,85 82> + 1,67 80° + 5,25
400 100 + 0,00 100% + 0,00 96% + 1,86 93¢+ 3,01 90° £ 5,78
500 1004 + 0,00 100¢ + 0,00 100¢ + 0,00 100° + 0,00 100¢ + 0,00
600 1009 + 0,00 1009 + 0,00 100¢ + 0,00 100° + 0,00 1009 + 0,00
700 100 + 0,00 100¢ + 0,00 100¢ + 0,00 100° £ 0,00 100¢ + 0,00
800 1009 + 0,00 1009 + 0,00 100? + 0,00 100° + 0,00 1009 + 0,00
900 100 + 0,00 100¢ + 0,00 100¢ + 0,00 100° + 0,00 100% + 0,00
1.000 1009 + 0,00 1009 + 0,00 100¢ + 0,00 100° + 0,00 1009 + 0,00

Ghi chu: Cic ky tir khdc nhau trong cung mot cot thé hién suwr khac biét y nghia ¢ do tin cdy 95%,

kiém dinh Tukey (p < 0,05).
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Doi chitng

Do1 chitng

Daoi chimg (D) 600 ug/ _111]_

Doi chitng 200 pg/mL

Hinh 5. Anh hudng ciia dich chiét xo dira dén sy phat trién ctia s¢i ndm DD1 & ngay 2 (A-B)
va ngay 6 (C-D)

Hinh 6. Hoat tinh khang bao t n4m DD1 cta dich chiét xo dira & ngay 3

Anh huéng ctia néng @6 dich chiét xo dira d6i
voi su phat trién soi ndm sau 10 ngay thi nghiém
duoc kiém tra. Quan sat bang kinh hién vi cho
thdy, cac soi nam bi bién dang. Tuy thuoc vao
nong do, dich chiét xo dira gy ra mot s6 muic do
tén thuong hinh thai khac nhau cho soi nim. O
nong do6 200 pg/mL, sy phat trién cta soi ndm
trong moi truong PDA bi tri hoan, soi ndm bi cong
veo, thanh t€ bao nam day voi két cau dac hon

Péi chimg - N\
— -
©- ! - s 'r 3 \
"e" 2 " !’.‘ K = o 4 ; Q

- ,,; e

" ML ’
Al >
T .=

b <=,

Hinh 7. Hinh dang s¢i ndm duwoc quan sat dudi kinh hién vi sau khi d6i khang & ngay 10

(Hinh 7). Nong do 400 pg/mL, cac sgi nam bi ton
thuong va bi bién dang ning né, thanh t€ bao soi
nam day len dang ké, soi ndm tao vach ngin va
phan nhanh qua mtc. Tuy nhién, cac soi ndm &
mau doi chung khong bi bién dang va phat trién
binh thuong. Khac véi mau ndm trong moi truong
c6 dich chiét, mau nam d6i chimg c6 tao bao tir
trong khi cac mau c6 xtt ly véi dich chiét thi khong
tao bao ttr & tat ca cac nong do da khao sat.

200 pg/mL 400 pg/mL

N
- s s
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Trong nghién ctu nay, hiéu qua khang nam
ctia dich chiét xo dita da duwoc danh gia doi voi
Colletotrichum spp. trong diéu kién in vitro. Két
qua thi nghiém cho thay, dich chiét xo ditra & cac
nong do khac nhau da cé tac dung tc ché ro rét su
phat trién ctia nAm. Piéu nay tuong dong voi nhiéu
nghién ctu trude day vé hoat tinh khang nam cta
cac hop chat ty nhién. Kha niang khang nam cua
dich chiét tir xo dita co thé duoc giai thich, 1a do
trong xo dira chita cac hop chat phenolic nhu:
Flavonoid, tannin, gallic axit, vanillic axit, catechin
va epicatechin, day la cac tac nhan khang nam [24,
25]. Cac hop chat nay c6 kha nang tc ché sy phat
trién ctia ndm bang cach tac dong lén mang té bao,
anh huong dén chic ning ctia mang lipoprotein,
gay suy gidm can bang ion, axit héa do pH cla
khong bao va té bao chat [26, 27], dong thoi lam
suy yéu cau truc té€ bao khién soi nam bi bién
dang, tir d6 dan dén su phat trién ctia nam bi anh
huéng nghiém trong. Cac hop chat phenolic trong
dich chiét xo dira tao ra moi truong khong thuan
loi cho su sinh truong va phat trién ctia ndm. Ngoai
ra, cac hop chat nay con tao ra stress oxy hoa, gay
thiét hai cho ADN va protein ctia nam [28, 29], tir
d6 lam giam kha nang song sot ctia chung. Tannin
trong dich chiét dac biét c6 tac dung thu nhé mo,
han ché sy hap thu nudc va dinh dudng ctia nam.
Dbéng thoi, phenolic axit c6 kha nang pha huy ciu
truc mang t€ bao ctia nam, lam gidm kha ning nay
mam va phat trién cta bao tir [14].

4. KET LUAN

Da phan lap duoc chung Colletotrichum sp.
gay bénh than thu trén trai du da sau thu hoach &
tinh Vinh Long. Trong d6, chiing ndm DD1 c6 két
qua giai trinh tr gene cho thdy c6 su twong déng
100% voi loai Colletotrichum siamense trén ngan
hang gene. Nong do trc ché cia dich chiét xo dira
d6i voi soi ndm va bao tir 1an luot 1a 400 pg/mL va
5 mg/mL. Két qua nay cho thay, dich chiét tir xo
dtra c6 tiém nidng tmg dung cao trong viéc kiém
soat bénh than thu gay ra bdi nam Colletotrichum
sp. trén trai du da sau thu hoach.
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EFFECT OF COCONUT HUSK EXTRACT ON ANTHRACNOSE CAUSED BY Colletotrichum sp. OF
POSTHARVEST PAPAYA (Carica papayaL..) FRUIT

Nguyen Trung Truc!, Quach Van Cao Thi', Nguyen Thi Nhu Huynh!

! Faculty of Applied Biological Sciences, Vinh Long University of Technology Education
Abstract

Anthracnose, caused by Colletotrichum sp., is a major post-harvest disease that significantly
reduces the yield and quality of papaya. To develop an effective control strategy, this study
evaluated the inhibitory effects of coconut husk extract on Collefotrichum sp.. The fungal isolates
were successfully obtained from naturally infected papaya fruits collected in Vinh Long province.
Artificial inoculation of papaya fruits with these isolates reproduced disease symptoms consistent
with those observed in naturally infected fruits, with strain DD1 exhibiting the disease symptoms.
Genetic sequencing analysis revealed that strain DD1 shared 100% similarity with Colletotrichum
siamensein the GenBank database. The study demonstrated that coconut husk extract effectively
inhibited the mycelial growth of Colletotrichum sp. at concentrations of 100 pg/mL and 200
pg/mL, the maximum inhibition rates were 62% and 78.5%, respectively, though the effect
gradually declined over time. Notably, at a 400 ng/mlL, fungal growth was completely inhibited
(100%) from day 2 to day 10. The extract also significantly suppressed spore germination, with a
concentration of 5 mg/mL exhibiting strong antifungal activity. Microscopic observations
revealed morphological alterations in fungal hyphae, including thickening, deformation, and the
absence of spore formation in treated samples, in stark contrast to the healthy control group.
These findings suggest that coconut husk extract holds promise as a natural antifungal agent for
managing post-harvest anthracnose in papaya, providing a sustainable alternative to synthetic
fungicides and contributing to environmentally friendly disease management strategies.

Keywords: Colletotrichum sp., anthracnose, coconut husk extract, papaya.
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HIEU QUA NHAN NUOI VA PHONG TRU
BENH THAN THU HANH LA CUA NAM
Trichoderma harzianum
D6 Vin Bao!, Ma Thé Gia!, Tran Thi Thu Thay!, Lé Thanh Toan"

TOM TAT

! Truong Nong nghiép, Pai hoc Cian Tho

"Email lttoan @ctu.edu.vn

Bénh than thu do ndm Colletotrichum gloeosporioides gay hai phé bién trén hanh 14 & cac nudc
nhiét déi va can nhiét déi. Hién nay, dé quan ly bénh than thu trén hanh 14, da s6 nong dan st
dung nhiéu loai thudc hoa hoc, gay anh huéng x4u dén sttc khoe con nguoi va moi truong. Do do,
nghién cttu duoc thuc hién nham danh gia kha nang phong trir sinh hoc ctia ndm 7richoderma
harzianum d6i v6i bénh than thu trén hanh 1a. Két qua cho thay, ndm 7. harzianum phét trién va
tao sinh khai tot & pH 5,5 trong moi truong nudc dira. Sy tang truéng chiéu dai ré, chiéu cao tép
va khoi luong cay hanh tot nhat 1a khi ngam hanh 14 30 phut trong huyén phu ndm 7. harzianum,
lan luot 1a 0,44 cm va 0,43 g. Hiéu qua giam bénh ctia ndm 7. Aarzianum & thoi diém 7, 10, 14
ngay sau khi lay bénh 1an luot 1a 28,93%; 28,79%; 29,28%.

T khoa: Than thu, Trichoderma harzianum, hanh /4.

1. DAT VAN BE

Hanh 14 (Allium fistulosum L.) thuéc ho Hanh
(Alliaceae), 1a mot loai rau gia vi truyén thong co6
hiéu qua kinh té cao va khong thé thiéu trong cac
bita an hang ngay. Bén canh vai tro lam gia vi, cay
hanh con duoc dung lam thanh phan trong nhiéu
bai thuéc dé ngan ngtra va chita tri cac loai bénh
nhuw: Ho, cam, sot, trir dom, loi tiéu [1]. Tai Viet
Nam, hanh duoc trong khap noi va bat c thoi gian
nao trong nam. O’ ddng bing song Ctu Long, hanh
14 duoc trong chuyén canh & huyén Binh Tan, tinh
Vinh Long, véi 2.271 ha duoc xudng giong nam
2020 [2].

Tuy nhién, qua trinh canh tac hanh 14 cta
nguoi dan gap nhiéu kho khan do nhiéu nguyén
nhan nhu thoi tiét, sau, bénh hai. Hanh 14 thuong
bi bénh gay hai 1am anh huéng dén nang suat va
chat luong san pham. Trong do, bénh phé bién va
gay hai nghiém trong 1a bénh than thu do ndm
Colletotrichum gloeosporioides [3]. Hién nay, dé
quan ly bénh théan thu trén hanh 14 da s6 nong dan
thuong st dung cac loai thudc hoéa hoc, bao gom
cac loai thudc c6 hoat chat nhu: Mancozeb,
carbendazim, propiconazole, bitertanol,
hexaconazole, imazalil va thiabendazole [4]. Tai

Viét Nam, bién phap tri bénh than thu cho hanh
phé bién hién nay 1a st dung cac loai thuéc hoa
hoc chta chat khang ndm nhw: Azoxystrobin,
mancozeb va propineb dé phun lén 14 [5]. Cac loai
thuoc nay tuy cé hiéu qua nhanh, kip thoi nhung
khi st dung thuong xuyén sé gay 6 nhiém moi
truong, anh hudng dén stic khoe nguoi stt dung va
nguoi tieu dung, hon hét 1a tao diéu kién thuan loi
cho mam beénh tré nén khang thudc. Chinh vi vay,
bién phap phong trir sinh hoc nhu: Sir dung vi sinh
vat doi khang, dich trich thuc vat... hién duoc
quan tam va nghién cttu. D& mé rong va phé bién
hon nita bién phap phong trir sinh hoc bing tac
nhan d6i khang 1a vi sinh vat, nghién ctu “Hiéu
quad nhan nudi va phong trir bénh than thwr hanh Ia
cia ndm Trichoderma harziaum” da duoc thuc
hién nhiam danh gi4 kha nang phong trir sinh hoc
ctia nam 7. harzianum d6i v6i bénh than thu do
nam C. gloeosporioides gay ra trén hanh la.

2. VAT LIEU PHUONG PHAP NGHIEN CUU

2.1. Vat lieu
Nguén nidm 7. harzianum va C.

gloeosporioides duoc cung cap t Phong thi
nghiém Phong trit Sinh hoc, Khoa Bao vé Thuc
vat, Truong Nong nghiép, Pai hoc Can Tho.
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Giong hanh say (hanh goc tim): Puoc trong va
cham soc trong nha ludi ctia khoa Bao vé thuc vat,
Truong Nong nghiép, Pai hoc Can Tho.

2.2. Phuong phap nghién ctru

221 Khao sat kha nang tao sinh khoi trong moi
truong NBRIP véi nong do pH khac nhau cia nam T.
harzianum trong diéu kién phong thi nghiém

Thi nghiém duogc bo tri theo kiéu hoan toan
ngau nhién (HTNN) mot nhan t6, 4 1an lap lai, so
nghiém thtrc tiong tng véi cac nong do pH = 4,5;
5,0; 5,5; 6,5; 7,0. Nam 7. harzianum duoc nuéi trén
moi truong NBRIP (méi truong phan giai lan bao
gom 25 g D-Glucose, 5 g Ca;(PO,), 5 g
MgCl,.6H,0, 0,25 g MgS0,.7H,0, 0,2 g KC], 0,1 g
(NH,),SO,, 1000 ml nudc cat, pH 6,5 - 6,8 trudc 10
ngay. Dung cu duc khoanh nidm c6 duong kinh 5
mm duoc st dung dé duc nhitng miéng thach cé
chtta ndim 7. harzianum, r6i dua vao 10 khoanh
nam vao ting 6ng nghiém cé moi trudng nudi cay
va nong do pH khac nhau. Sau do6, cac nghiém
thic sé duoc nuoi lac voi toc do 120 vong/phut
trong mot thang va sau 7 ngay sé ldy chi tieu mot
lan (7, 14, 21, 28 ngay), méi lan lay ra 1,5 ml moi
truong cho vao ong eppendort, ti€én hanh ly tam
lanh ¢ 4°C trong 10 phut ¢ 10.000 vong, sau d6 say
kho va can sinh khoi ndm tuoi. Tt thi nghiém nay,
chon ra nghiém thic pH tot dé nuoi cdy nam 7.
harzianum & cac thi nghiém tiép theo.

2.2.2. Khdo sat hiéu qua cac loai mor truong
trong viéc nudi cdy ndm T. harzianum trong diéu
kién phong thi nghiém

Thi nghiém dugc bo tri theo kiéu HTNN mot
nhan to, 4 lan ldp lai, ba nghiém thtc twong tng
voi cac loai moi truong NBRIP, nudc dira kho va
nuéc mia. Nam 7. harzianum duoc nuodi trén moi
truong PDA truéc 10 ngay. Cach thyc hién thi
nghiém va ghi nhan chi tiéu tuong tu thi nghiém
221, bon thoi diém 7, 14, 21, 28 ngay. Tur thi
nghiém nay, loai moéi truong tot cho nudi cdy nam
T. harzianum dugc chon dé thuc hién cac thi
nghiém tiép theo.

2.2.3 Ddnh gid anh huong cia huyén phu nam
T. harzianum doi voi sur sinh trudng cua cdy hanh

Thi nghiém duoc bo tri theo kiéu HTNN, 20
lan 1ap lai, s6 nghiém thtc twong ¢ng véi bon moc
thoi gian xir ly 1a 10, 20, 30, 60 phut va nghiém
thitc ngam nuoc cat. Tép hanh duoc ngam trong
huyén phtt ndm 7. harzianum voi mat s6 10° bao
tit/ml voi bon moc thoi gian trén. Sau do, cac tép
hanh duogc dat ding trong cac ly nhua 500 ml cé
16t gidy tham vira da 4m. Tién hanh ghi nhan chi
tiéu chiéu dai ré, chiéu dai va khoi luong tép hanh
O thoi diém 72 gio sau khi xtt ly (GSKXL) véi
huyén phu nam 7. harzianum. Tt két qua thi
nghiém nay, chon ra thoi gian ndm 7. harzianum
kich thich sinh truong tot nhat dé tién hanh ti€p
thi nghiém & muc 2.2.4.

224 Dinh gid khid ndang cua nam T.
harzianum giip cdy hanh ting kha nang chong
chiu bénh than thir ¢ diéu kién nha lroi

Thi nghiém duoc bé tri theo kiéu HTNN, 5
lan lap lai, s6 nghiém thuc twong tng nhu bang
1. Hai tép hanh ctia moéi nghiém thac c6 xtr ly
nam 7. harzianum duoc xt ly bang cach nhing
ré trong huyén phu 7. harzianum véi thoi gian
ngam duoc chon tir thi nghiém 2.2.3, sau d6
duoc dem trong vao chau chata 2 kg dat. Cay
hanh dugc phun 10 ml huyén phu nim C
gloeosporioides voi mat s6 10° bao tit/ml & thoi
diém 6 ngay sau khi tréong. Cac chau duoc dat
trong phong u bénh 24 gio, tao diéu kién cho
nam bénh phat trién, sau d6 dem ra nha ludi va
cham so6c. Ghi nhan chi tiéu vét bénh than thu
trén 14 hanh vao céc thoi diém 7, 10, 14 ngay sau
lay bénh (NSLB). Céac cap bénh duoc danh gia
theo thang phan cdp nhu sau: Cap 0 (khong c6
trieu chimg bénh), cap 1 (< 10% dién tich 1a bi
bénh), cap 2 (> 10 - 20% dién tich 14 bi bénh),
cap 3 (> 20 - 40% diéen tich 14 bi bénh), cap 4 (> 40
- 70% dien tich 1a bi bénh), cap 5 (14 kho hoan
toan va vo 14). Chi s6 bénh (CSB, %) = [(s6 cay
bénh cap 1*1 + s6 cay bénh cap 2*2 + so cay
bénh cap 3*3 + s6 cay bénh cap 4*4 + so cay
bénh cap 5*5)/(téng s6 cay*5)]*100% va hiéu
qua giam bénh (HQGTLB, %) = [(CSB d6i chtng
am - CSB nghiém thuc xtt ly)/CSB d6i ching
am] *100%.
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Bang 1. Cac nghiém thirc duoc sit dung trong thi nghiém

Nghiém thtc Bién phap xt ly
boi ching Xtr ly voi nudce cat
T-dat Thoi diém xit ly ré hanh co6 két qua tot
T-hon hop Thoi diém xit Iy ré hanh c6 két qua tot + dat, phan trun qué, vo trau (2: 1: 1)
T-dat phan trun qué Thoi diém xtt Iy ré hanh co két qua tot + dat, phan trun qué (1: 1)
T-dat vo trau Thoi diém xtt ly ré hanh co6 két qua tot + dat, vo trau (1: 1)
225 Xir I 56 liéu thong ke so v6i hai nghiém thic pH 6,5 va 7. Su

S6 liéu duoc tong hop, xtt Iy bang phan mém
Microsoft Excel. Thong ké phan tich Anova va so
sanh su khéc biét gifta cac nghiém thitc bang phan
mém SPSS qua phép thit Duncan.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning tao sinh khdi trong méi truong
NBRIP véi nong d6 pH khac nhau cta nim 7.
harzianumtrong diéu kién phong thi nghiém

Bang 2 trinh bay su gia ting sinh khéi thu
duoc tai cac thoi diém 7, 14, 21, 28 ngay sau khi
nudi lac trong 6ng nghiém. Nhin chung, su gia
tang sinh khoi cao nhat tai thoi diém 7 ngay va
sau d6 c6 chiéu huéng giam dan. Tai thoi diém 7
va 14 ngay, khong c6 su khac biét mac y nghia
thong ké, nhung tai thoi diém 21 va 28 ngay co6
khéc biet muc y nghia thong ké. Tai thoi diém 21
ngay, hai nghiém thuac pH = 6,5 va 7 c6 su gia
tang sinh khoi cao (dat 0,05 g), cao hon c6 y
nghia so v6i ba nghiém thirc con lai. Pén thoi
diém 28 ngay, hai nghiém thuc pH = 4,5 va 5,5 gia
tang sinh khoi dat 0,02 g, khac biét c6 y nghia

gia tang sinh khoi ctia nghiém thic pH 5 dat 0,01
g, khac biét khong c6 y nghia so véi cac nghiém
thic con lai. Két qua nghién cttu nay twong déng
voi két qua nghién cttu Singh va cs (2014) [6], &
thoi diém moi nuoi cdy, san luong sinh khoi cua
cac chung Trichodermaphan lap cho thay ¢ pH =
6,5 1a cao nhat, ti€p theo 1a pH = 7,5 va 5,5, toi
thiéu & pH = 4,0 va 4,5. Tuy nhién, khi thoi gian
nudi cay cac chung 7richoderma ngay cang tang
thi co su thay déi. O tat ca loai nhu 7. harzianum
(Th Azad), 7. viride (01pp) va 7. asperellum
(Tasp/CSAU) dugc phan lap tir mau dat duoc
nudi cdy san xuat sinh khéi ban dau cao & pH =
7,0, nhung sau d6 su ua thich duoc chuyén sang
pH = 5,5. Tuong tu, két qua nghién cttu Onilude
va Seyi-Amole (2018) [7] ghi nhan, pH = 4,0 ho
tro su phat trién cua sinh khoi ndm 7. harzianum
cao nhat (11,92 + 0,43 g/L) trong khi tang truong
sinh khoi nam thap nhat (3,28 + 0,61 g/L) duoc
ghi nhan & pH= 6,0. Tt thi nghiém nay, nghiém
thac pH 5,5 duoc chon ra dé nudi cady ndm 7.
harzianum & céac thi nghiém ti€p theo.

Bang 2. Su gia ting sinh khéi (g) ctia ndm 7. harziaum & cac mic pH khi nhan nuéi

Ngay sau xir ly
Nghiém thic
7 14 21 28
pH=4,5 0,06 0 0,03 b 0,02 a
pH=5 0,05 0 0,04 b 0,01 ab

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025

45



KHOA HOC & CONG NGHE

pH=55 0,05 0,04 b 0,02 a
pH=6,5 0,01 0,01 0,05a 0b
pH=7 0,03 0,05a 0b
Mtc y nghia ns ns * *x
CV %) 54,4 24,7 12,2 9,8

Ghi chi: Cédc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khdc biét y nghia thong ké qua phép thir Duncan, **: Khdc biét ¢ muc y nghia 1%, *: Khdc biét ¢ mic y
nghia 5%, ns: khong khac biét y nghia o murc y nghia 5%.

3.2. Hiéu qua cic loai mdi trueong trong viéc
nuéi cdy ndm 7. harzianum trong diéu kién phong
thi nghiém

Bang 3 cho thdy, su gia ting sinh khdi cao
nhat tai thoi diém 21 ngay. Tai thoi diém 7, 14, 28
ngay thi khong cé su khac biét mic y nghia thong
ké vé sinh khéi ndm nhung tai thoi diém 21 ngay
c6 khac biet thong ké & muitc y nghia 5%. Tai thoi
diém 21 ngay, sinh khoi nghiém thitc nuéc Dita
dat 0,09 g, cao hon c6 y nghia so véi hai nghiém

thitc NBRIP va Mia (lan luot dat 0,03 va 0,02 g).
Theo Kribel va cs (2019) [8], hai ching nim
Trichoderma spp. TR - TB 2000 va TR - TB 98(3)
cho sinh khoi cao khi nuéi cdy trong moéi truong
NBRIP trong 12 ngay, nguoc lai ba chiing nim
Trichoderma spp. 1TH, TOL va TS-EM-98(1) lai
cho thay khoi lwong kho thap. T thi nghiém nay,
loai moi truong nudc dita cho nudi cdy nam 7.
harzianum duoc chon dé thuc hién cac thi nghiém
tiép theo.

Bang 3. St gia ting sinh khdi (g) cia ndm 7. harzianum trén cac loai méi tredmg nhan nudi

Ngay sau xir ly
Nghiém thic

7 21 28
NBRIP 0,03 0,02 0,03 a 0,03
Mia 0,01 0,02 a 0,03
Dtra 0,02 0,09 b 0,02
Mtic y nghia ns * ns
CV %) 7,9 91 29,1 8,3

Ghi chi: Cdc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khdc biét y nghia thong ké Duncan, *: Khac biét ¢ mutc y nghia 5%, ns: Khong khac biét y nghia ¢ muc y

nghia 5%.

3.3. Hieu qua ctia ndm 7. harzianum d6i voi su
sinh tredng clia ciy hanh 14

Bang 4 cho thay, chiéu dai ré ctia hanh 14 &
thoi diém 0 gid tir 2,49 — 3,44 cm. Tai thoi diém 72
GSKXL, chiéu dai ré ctia hanh 14 nhin chung & cac
nghiém thtc déu taing nhung khong khac biét y

nghia théng ké & muac 5%. Tuy nhién, su tang
truéng & cac nghiém thirc sau 72 gio so voi thoi
diém 0 gio sau khi xtt ly 7. harzianum cho thay ro
st phat trién vé chiéu dai ré. Thoi gian xtt ly 7.
harzianum & cac nghiém thaic 10 phut (0,36 cm),
20 phuat (0,38 cm), 30 phut (0,44 cm), 60 phut (0,48
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cm) cho thay toc do tang trudng cao hon nghiém
thic doi chimg (chi dat 0,20 cm). Trong do,
nghiém thitc ngdm hanh trong 7. harzianum trong

thoi gian 20, 30, 60 phut cho hiéu qua tot nhung tot

nhat 1a nghiém thitc ngam 60 phut.

Bang 4. Ting trudng chiéu dai ré (cm) ctia hanh 14 sau khi xt Iy huyén phu 7. harzianum

Gio sau xir ly

Nghiém thic

0 72 Tang truong
10 phut 2,84 ab 3,19 0,36 b
20 phat 2,71 ab 3,09 0,38 ab
30 phuat 341a 3,85 0,44 ab
60 phut 2,49 b 2,97 0,48 a
boi chimg 3,44 a 3,64 0,20 ¢
Mtrc y nghia * ns *x
CV %) 19,4 17,0 19,2

Ghi chi: Cédc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khdc biét y nghia thong ké Duncan, *: Khdc biét ¢ mutc y nghia 1%, **: Khdc biét ¢ muic y nghia 5%, ns:

Khong khac biét y nghia ¢ mirc y nghia 5%.

Panh gia tac dong cua xtt ly huyén phu 7.
harzianum dén su phat trién cua cay hanh cho
thay, chiéu dai tép hanh & thoi diém 72 GSKXL co
su gia tang vé chiéu dai, tir 36,76 - 42,18 cm so voi
thoi diém 0 gio 1a 36,36 - 41,84 cm va khac biét &
mutc vy nghia 1%. Vé su tang truong, nhin chung
cac nghiém thirc cé su phat trién vé chiéu dai cua
tép hanh. Trong d6, cac nghiém thac 20 phuat (0,4

cm), 30 phut (0,44 cm), 60 phut (0,41 cm) cho hiéu
qua tot va cao hon c6 y nghia théng ké so voi
nghiém thic 10 phut va nghiém thic doi chimg
(déu dat 0,34 cm).

Bang 5 ghi nhan su tang truong khoi luong tép
hanh & thoi diém 72 GSKXL, nghiém thitc ngam 10,
30, 60 phut cho hiéu qua tot (dat 0,37 - 0,43 g) va
khac biét y nghia so véi cac nghiém thirc con lai.

Béng 5. Ting trudng vé khai leong (g) ctia hanh 14 tai thoi diém 72 gio
sau khi xir ly v6i huyén phu 7 harzianum

Gio sau xtr ly
Nghiém thic
0 72 Tang truong
10 phut 5,89 ¢ 6,26 d 0,37 a
20 phut 7,09 ab 7,38 bc 0,29 b
30 phut 7,93 a 8,36 a 0,43 a
60 phut 6,53 bc 6,92 cd 0,40 a
boi chimg 798 a 8,25 ab 0,27 b
Mtc y nghia *x *x *x
CV (%) 10,5 10,0 5,2

Ghi chu: Céc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khac biét y nghia thong ké Duncan, **: Khédc biét ¢ muic y nghia 5%.

Theo Bailey va Lumsden (1998) [9], nim
Trichoderma sp. sé dinh cu trén ré nhu nhimg vi

sinh vat cong sinh, su két hop ndy mang lai loi ich
cho cay trong 1an nam 7richoderma. Bén canh do,
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huyén phu cta loai ndm 7, harzianum khi cay vao
dat da giup tang do ndy mam, kha ning ra hoa,
khoi luong tuoi, chiéu cao cua 6t, cuc, bap, ca
chua, thuoc la... Piéu nay cho thdy, nim
Trichoderma sp. c6 anh hudng dén su ting
trudng cua hanh 14 va tir két qua so sanh & bang
4, 5; thoi gian ngam voi Trichoderma trong 30
phut 1a thoi gian xtt ly trién vong doi voi su ting
truong cua hanh 1a va dugc st dung cho thi
nghiém ti€p theo.

3.4. Hiéu qua ctia ndm 7. harzianum giup cay
hanh ting kha niing chéng chiu bénh than thu &
diéu kién nha heoi

O thoi diém 7 NSLB, chi s6 bénh than thu &
cac nghiém thuc xtt ly voi 7. harzianum dao dong
ter 11,35 - 13,77% va khong khac biét vé mat y nghia

so voi chi so bénh ¢ nghiém thitc d6i ching. Tai
thoi diém 10 NSLB, cac nghiém thuc xtt i 7.
harzianum cho thay chi s6 bénh thap hon nghiém
thirc doi chung. Trong do, cac nghiém thic T-hon
hop; T-dat phan trun qué va T-dat vo trau c6 chi so
bénh than thu lan luot 1a 13,98%; 13,33%; 14,07%,
thap hon c6 y nghia thong ké so v6i nghiém thic
doi chimg ¢ muic y nghia 1%. Pén thoi diém 14
NSLB, chi s6 bénh than thu & cac nghiém thic
tiép tuc tang. Tuy nhién, tat ca nghiém thuc co xtt
ly v6i ndm 7. harzianum c6 chi s6 bénh thap hon
so voi doi chung. Trong do, cac nghiém thic T-dat
vo trau, T-dat phan trun qué, T-hén hop, T-dat co
chi s6 bénh than thu lan luot 1a 19,42%; 17,55%;
18,66%; 19,93%, thap hon so voi nghiém thic doi
ching (24,73%) (Bang 6).

Bang 6. Chi s6 bénh than thu (%) trén hanh 14 trong diéu kién nha hesi

Ngay sau lay bénh
Nghiém thic

7 10 14
T-dat 13,77 16,42 ab 19,93 b
T-hén hop 11,73 13,98 b 18,66 b
T-dat phan trun qué 11,35 13,33 b 17,55 b
T-dat vo trau 12,30 14,07 b 19,42 b
boi ching 16,03 18,87 a 24,73 a

Mtic y nghia ns * *x

CV (%) 10,8 9,6 7,0

Ghi chi: Cédc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khéc biét y nghia thong ké Duncan, *: Khdc biét ¢ muc y nghia 1%, **: Khdc biét ¢ nuic y nghia 5%, ns:
Khong khac biét y nghia o mirc y nghia 5%, 1T: Phun truoc.

Két qua & bang 7 cho thay, & thoi diém 7
NSLB, nghiém thitc T-d4t phan triun qué cé hiéu
qua giam bénh tot nhat voi 28,93% va nghiém thic
T-hon hop voi 27,02% hiéu qua giam bénh. Trong
khi do, nghiém thirc T-dat va T-dat vo trau c6 hiéu
qua gidm beénh lan luot 1a 14,57% va 23,22%. Tai
thoi diém 14 NSLB, nghiém thtc T-dat phan trun
qué cho hiéu qua giam bénh than thu 1a 29,28% va
khac biét voi cac nghiém thuic con lai & muc y

nghia 1%. Tiép theo, nghiém thitc T-hon hop va T-
dat v trau cho thay gidm bénh than thu lan luot 1a
21,44%, 24,54% va T-dat 1a nghiém thuc co6 hiéu qua
bénh thap nhat trong s6 cac nghiém thic duoc xtr
ly voi ndm 7. harzianum véi 19,58%.

Bang 6,7 cho thay, cac nghiém thic duoc xt ly
voi T, harzianum déu thé hién hiéu qua gidm bénh
than thu cao & cac thoi diém khao sat. Trong do,
nghiém thirc T-dat phan trun qué, T-hon hop cho
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thdy duoc hiéu qua gidm bénh tot sau 14 NSLB.
Do @6, 7. harzianum két hop vé6i phan hitu co cho

thay duoc trién vong trong viéc giup cay hanh 14
chong chiu bénh théan thu.

Bang 7. Hiéu qua gidm bénh than the (%) do ndm C. gloeosporioides gay hai
trén hanh 14 trong diéu kién nha luéi

Ngay sau lay bénh
Nghiém thitc
7 10 14
T-dat 14,57 b 12,71 b 19,58 ¢
T-hon hop 27,02 a 25,62 a 2454 b
T-dat phan trun qué 28,93 a 28,79 a 29,28 a
T-dat vo trau 23,22 ab 25,18 a 21,44 bc
Mtic y nghia *x *x *x
CV (%) 17,5 13,1 7,5

Ghi chu: Céc trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khdc biét y nghia thong ké Duncan, **: Khac biét & muic y nghia 5%, ns: Khong khac biét y nghia & muc y

nghia 5%, T: phun truoc.
4. KET LUAN

Nam 7. harzianum phat trién va tao sinh khoi
tot & pH 5,5 trong moéi truong nudc dira. Cay hanh
la duoc xit ly voi ndm 7. harzianum cho thay su
tang trudng vé chiéu dai ré, chiéu dai tép hanh va
ca khoi luong. Cac nghiem thic xtt Iy voi nam 7.
harzianum cho két qua tot va ngam trong 30 phut la
thoi gian trién vong doi voi su tang truong vé chiéu
dai ré, chiéu dai tép hanh va khéi luong lan luot 1a
0,44 cm; 0,44 cm; 0,43 g. Cay hanh duoc xtt ly voi
nam 7. harzianum cho thiy hiéu qua trong viéc
chong chiu bénh than thu. Trong d6, nghiém thic
co xtt ly 7. harzianum + dat phan trun qué cho hiéu
qua giam bénh tot nhat sau 14 NSLB 1a 29,28%.

Hiéu qua khi st dung ndm 7. harzianum doi
voi bénh than thu trén hanh 14 can duoc tiép tuc
nghién ctu & diéu kién ngoai dong.
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EFFECTIVENESS OF CULTIVATION AND ANTHRACNOSE CONTROL
OF Trichoderma harzianum on GREEN ONINON PLANTS

Do Van Bao!, Ma The Gia!, Tran Thi Thu Thuy', Le Thanh Toan!

1 College of Agriculture, Can Tho University

Abstract

Anthracnose caused by Colletotrichum gloeosporioides is a common disease on green onions in
tropical and subtropical countries. Now, most fanners apply chemical pesticides to manage onion
anthracnose disease, resulted in bad effect to human health and environment. Therefore, the
study was conducted to evaluate the biological control ability of 7richoderma harzianum against
onion anthracnose. The results showed that 7. harzianum increased biomass at pH = 5.5 and the
medium of coconut water. The best increase in root length, shoot height and weight when
soaking onion plants in 7. harzianum spore suspension for 30 minutes, gained 0.44 cm
respectively; 0.44 cm; 0.43 g, respectively. The best disease index reduction of 7. harzianum at 7
days, 10 days and 14 days after inoculation were 28.93%; 28.79%; 29.28%, respectively.

Keywords: Anthracnose, Trichoderma harzianum, green onions.

Ngay nhan bai: 25/02/2025

Ngay chuyén phan bién: 7/4/2025
Ngay thong qua phan bién: 22/4/2025
Ngay duyét dang: 20/6/2025

S0 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 7/2025



KHOA HOC & CONG NGHE

NGHIEN CUU BDIEU KIEN TRICH LY SIEU AM
MOT SO HOP CHAT CO HOAT TiNH CHONG OXY HOA
TU LA CAY SEN (Nelumbo nucifera) @ TINH NGHE AN
Mai Vin Khanh!, Pham Dinh Nhat Trung’, Nguyén Thanh Nguyén!,

Tran Phan Tuin Anh', Nguyén Tan Thanh®"

Vien Cong nghé Hoa sinh va Moi truong, Truong Pai hoc Vinh

"Email- nguyentanthanh@vinhuni.edu.vn

TOM TAT

Nghién ctru st dung phuong phap dap tmg bé mat (Response Surface Methdology) dé xac dinh
diéu kién trich ly t6i wu ham luong tong phenolic, téng flavonoid va hoat tinh chéng oxy héa
(DPPH) tir 14 cay Sen (Nelumbo nucifera) cé su ho tro ciia séng siéu am. Bo tri thi nghiém theo
thiét k€ Box - Benhken, da xay dung dugc moé hinh t6i vu quy trinh trich ly cac ham muc tiéu
trén voi ba yéu t6 1a: Nhiét do trich ly (X,), thoi gian trich ly (X,), nong do ethanol (X;). Diéu kién
toi tu cac thong s6 cong nghé cta qua trinh trich ly duoc xac dinh tai nhiét do nhiét do trich ly
71°C, thoi gian trich ly 50 phut va nong do dung moi 1a 44%, két qua thu duoc nhu sau: Ham
luong tong phenolic 1a 45,12 + 0,15 mg GAE/g, ham luong tong flavonoid 1a 14,04 + 0,11 mg
CE/g, hoat tinh chong oxy hoa thong qua xac dinh kha niang khir goc twv do DPPH dat 79,15 +
0,22%.

Tt khoa: Nelumbo nucifera, phenolic, flavonoid, DPPH, phirong phdp bé mat dap ung, trich Iy,

Siéu am.
1. DAT VAN BE
Cay Sen con co tén la quy, lién, tén khoa hoc
Nelumbo  nucifera  Gaertn., thuoc  ho

Nelumbonaceae. Sen thuong moc dudi nuoc, co
than ré hinh tru nam trong bun thuong goi 1a ngé
sen. La sen (lién diép) moc 1én khoi mat nudce, cd
cuong la dai, cé6 gai nhd, phién 1a hinh long to,
duong kinh 60 - 70 cm ¢é gan toa tron. Sen duoc
trong nhiéu noi & nudc ta dé an va dung lam thudc.
Mua thu hai vao cac thang 7 - 9 [1]. Trong 1a sen
chtta nhiéu cac hop chat co hoat tinh sinh hoc, tuy
nhién thanh phan cha yéu la cac hop chat:
Flavonoid [2], alkaloid [3], tanin, vitamin C, axit
citric, axit tactric, axit oxalic... [4, 5]. Ngoai ra, cac
thanh phan héa hoc nay ciing c6 nhiéu trong cac
bo phan khac ctia cay Sen [6, 7]. L4 sen c6 vi dang,
tinh mat, dung lam thudc an than, ha huyét ap,
chira bénh ta, bang huyét, di ngoai ra mau, non ra
mau, tang lipid mau, sot va cac bénh vé da [8]. Pa
c6 nhiéu nghién ctru vé cac hoat tinh c6 trong 1a
sen dugc cong bo nhu: Hoat tinh chong oxy hoa

[9], hoat tinh khang virus [2], chong béo phi...
[10].

Trich ly siéu am la mot phuong phap trich ly
bang cach st dung song siéu am dé tao ra cac
cung cap ning luong co hoc nhe nhang nham pha
vO cau truc té bao va giai phong céac chat hoat tinh
ttr nguyeén liéu. N6 cho phép trich ly chat tir cac
mau vat liéu khac nhau bang cach st dung séng
sieu am dé ting cuong qua trinh trich ly. Cong
nghé nay da duoc st dung trong nhiéu linh vuc, tir
san xuat thuc phdm dén duoc pham.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu va thiét bi

211 Vit liéu

La cay Sen duwoc thu hai tai huyén Nam Dan,
tinh Nghé An vao thang 8 nam 2023. Mau sau khi
thu nhan duoc ria sach, thai lat, say kho (stt dung
phuong phap siy bom nhiét & nhiét do 40 - 45°C,
thoi gian 15 - 16 tiéng dén khi do 4m nho hon 8%)
va nghién nhé (may nghién bua) qua luéi nghién
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c6 kich thudc 2 mm. Mau sau khi nghién duoc hut
chan khong va bao quan & 0 - 2°C trudc khi tién
hanh cac buoc tiép theo.

2.1.2. Thiét bi

Thiét bi situ am cua hang Chin Ying Fa, Pai
Loan (ky hiéu: CYF-TES600N-4S), may sdy bom
nhiet (CYF- EL040), may nghién bua (CYF-G12),
thi€ét bi UV-Vis (Agilent 8453 UV-Visible
Spectrophotometer), can phéan tich.

2.1.3. Hoa chat

Cac dung moéi dung trong trich ly ethanol
(EtOH) déu la loai tinh khiét dung cho nghién ctru
chiét tach cac hop chat tu nhien. Cac chat chuin
phan tich: Catechin, axit gallic, 2,2-diphenyl-1-
picrylhydrazyl duwoc mua tir Sigma-Aldrich (My)
voi @6 tinh khiét > 99,5%. Cac hda chat khac mua
ttr Trung Quoc.

2.2. Phuong phap
2.2.1. Ham lrong tong phenolic (TPC)

Ham luong téng phenolic tir dich chiét 1a
cay Sen dugc xac dinh theo phuong phap caa
Singleton va cs (1999) [11]. Huat 1 ml dich mau pha
loang, thém 5 ml thuoc thir Folin-Ciocalteu 10% va
lac déu, sau 3 phuat tiép tuc thém 4 ml dung dich
Na,CO, 7,5%, lac déu va dé yen 1 gio trong bong
toi, sau do tién hanh so mau & budc séng 765 nm
bang may do quang phd Agilent 8453. Don vi mg
GAE/g bot kho.

2.2.2. Him lirong tong flavonoid (TFC)

Ham luong tong flavonoid tir dich chiét 1a cay
Sen dugc xac dinh theo phuwong phap cua D.
Marinova va cs (2005) [12] dua trén su hinh thanh
phttc hop Alflavonoid. St dung catechin lam chat
chuin, mot phan dich chiét (1 ml) hoac dung dich
catechin chuin da duoc thém vao binh dinh muc
10 ml chtta 4 ml H,O, sau dé thém 0,3 ml NaNO,
5%. Sau 5 phut, thém tiép 0,3 ml dd AICl; 10%. Sau
6 phut, cho thém 2 ml NaOH 1M va dinh muic dén
thé tich 10 ml bing nuoc cat. Dung dich duoc tron
déu va do hap thu duoc do & budc song 510 nm
bang may do quang phd Agilent 8453. Don vi mg
CE/g bot kho.

223 Xdc dinh hoat tinh chong oxy hoa theo
kha nang khir goc tr do DPPH

Hoat tinh chong oxy héa thong qua x4c dinh
kha nang khir goc te do DPPH tir dich chiét 14 cay
Sen duoc xac dinh theo phuong phap ctia Fu va cs
(2002) [13]. Lay khoang 20 — 140 ul dich chiét pha
voi nuoc cat dé hon hop dich dat thé tich 3 ml. Sau
d6 thém 1 ml dung dich DPPH 0,2 mM, lac déu va
dé yén trong bong toi 30 phut. Do hap thu quang
hoc dugc do & budc song 517 nm.

Kha nang khtt goc tw do DPPH duoc xac dinh
theo cong thic (1):

DPPH (%) = 100 x (Abs, —Abs.)/Abs. (1)

Trong d6: Abs, 1a @0 hap thu quang hoc cua
mau trang khong chua dich chiét; Abs, 1a do hap
thu quang hoc ctia mau c6 chtra dich chiét.

2.2.4. Trich Iy siéu am

Tién hanh nghién ctru cac thi nghiém theo ty
lé nguyeén liéu/dung moéila 1/30 (g/ml), cong suat
siéu am la 300 W. Mo6i thi nghiém can 5 g mau cho
vao binh tam giac thé tich 500 ml, them dung moi
vai ty 1é cho trudce. Cho binh vao thiét bi sieu am
c6 thé tich 20 L, diéu chinh cong suit song siéu
am 300 W. Tién hanh trich ly va phan tich két qua
tai cac diéu kién thi nghiém.

2.2.5. BO tri thi nghiém

Stt dung phuong phap bé mat dap tmg dé xac
dinh diéu kién t6i wu qua trinh trich ly ham luong
téong phenolic, tong flavonoid va hoat tinh chong
oxy héa tir 1a cay Sen. Nghién cttu anh huéng cta
cac thong s6 nhiét do trich ly (X)), thoi gian trich
ly X,) va nong do cta dung moi ethanol (X;). St
dung phuong an thiét ké cac thi nghiém theo Box
— Behnken véi 12 thi nghiém & hai muic (trén va
dudi) va 5 thi nghiém ¢ tAm. Moi thi nghiém duoc
tién hanh 3 lan va lay két qua trung binh. M6 hinh
toan hoc c6 dang téng quat nhu sau:

V=F5+ E;k:lﬁ: X+ E?—:lﬁ:: -}‘F:: + EE:*Z;’ BijXiX; @

Trong d6: Y 1a ham muc tiéu; X;,; 1a cac bién
ma héa anh huong dén ham muc tiéu; B, B, B; la
cac he s6 hoi quy.

Trong nghién cttu nay, da lua chon mién khao
sat cta cac yéu to dé tién hanh to6i wu hoa diéu
kiéen trich ly ham luwong téng phenolic, tong
flavonoid va DPPH v6i cac gia tri: Nhiét do 50 -
80°C, thoi gian 30 - 60 phut, néng do ethanol 30 -
70% [14].
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Bang 1. M4 hoa ctia cac bién doc lap

Cac bién doc lap Ki hieu Cac mitc ma héa
-1 0 +1
Nhiét d¢ trich ly (°C) X, 50 65 80
Thoi gian trich ly (phuat) X, 30 45 60
Néng do dung moi (%) X, 30 50 70

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thiét 1ap mo6 hinh

Str dung phuong an thiét ké thi nghiém theo
Box - Behnken ctia phan mém Design-Expert®,

phién ban 11.0 dé tién hanh t6i wu hoa diéu kién
trich ly nhdm thu duoc t6i da ham luong téng
phenolic, téng flavonoid va DPPH.

Bang 2. Thiét ké thi nghiém va két qua
Thi nghiém | Nhiét @ | Thoigian | Nong do | Hamlwong | Ham luong tong | Hoat tinh chong

trich ly trichly | dung moéi | téng phenolic flavonoid oxy hoa DPPH

X, (C) | X, (phut) | X; (%) |Y,(mg GAE/g)| Y,(mg CE/g) Y, (%)
1 50 60 50 37,25 10,52 77,51
2 65 45 50 44,85 13,84 80,42
3 50 45 70 41,09 10,57 77,67
4 65 30 70 40,26 13,33 79,21
5 65 30 30 36,22 13,26 78,91
6 65 60 30 42,40 14,47 79,47
7 80 30 50 37,45 13,28 79,14
8 65 60 70 42,69 13,42 79,15
9 80 60 50 43,43 13,51 79,47
10 65 45 50 45,27 13,71 80,39
11 65 45 50 45,83 13,78 80,25
12 65 45 50 45,02 13,76 80,33
13 65 45 50 45,64 13,82 80,45
14 50 45 30 36,88 10,49 77,49
15 50 30 50 35,70 9,53 77,31
16 80 45 30 43,05 14,12 79,31
17 80 45 70 42,84 13,52 79,37

3.2. Phan tich su c6 nghia va sg tuong quan
ctia mo6 hinh

Két qua phan tich ANOVA ctia cac ham muc
tieu duoc danh gia thong qua cac gia tri F, p va R?
tuong tng (Bang 3). Gia tri F ctia ca ba ham muc
tieu déu théa man diéu kién p < 0,05 voi do tin cay
déu 1a 99,99% (p < 0,0001). Hé s6 tuong quan boi
(R ctia cac mo hinh déu co gia tri cao (trén 99%),
diéu do cho thay su thay déi ctia cac ham muc tiéu
phu thuoc rat 1on vao cac bién anh hudng. Gia tri
chuédn F cta cac mo hinh déu chi ra “su khong
tuong thich” 1a vé nghia, c6 nghia la cac mo6 hinh
déu phut hop véi btrc tranh thuc nghiem.

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025

Dua trén két qua cac thi nghiém va st dung
phan mém Design-Expert®, phién ban 11.0 da xay
dung cac phuong trinh hoi quy cta cac ham muc
tieu: Ham luong téng phenolic (3), téng flavonoid
(4) va DPPH (5) tuong umg la:

Y, = 45,32 + 1,98X, + 2,02X, + 1,04X, + 1,11X,X, -
1,10X,X; - 0,94X,X; — 3,15X,2 - 3,72X,2- 1,21X,2 (3)

Y,= 13,78 + 1,66X, + 0,32X, - 0,19X; — 0,19X,X, -
0,17X,X, - 0,28X,X, — 1,76X,? — 0,31X,2 + 0,15X.> (4)

Y; = 80,37 + 0,91X; + 0,13X, + 0,03X; + 0,30X,X, -
0,03X,X; — 0,16X,X; — 1,37X,* - 0,64X,* - 0,54X,° (5)
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Béng 3. Két qua phan tich héi quy ham lwong téng phenolic, tdng flavonoid va DPPH

Ham luong téng phenolic Ham luong t6ng flavonoid DPPH
Nguén Y, (mg GAE/g) Y. (mg CE/g) Y; (%)
GiatriF Giatrip GiatriF Giatrip Giatri F Giatrip
Mo hinh 188,14 <0,0001° 713,52 <0,0001° 337,70 <0,0001°
X, 263,16 <0,0001° 3792,93 <0,0001° 1082,78 <0,0001°
X, 272,88 <0,0001° 135,76 <0,0001° 21,50 0,0024°
X, 72,69 <0,0001° 48,10 0,0002° 0,9807 0,3550™°
XX, 41,12 0,0004° 24,70 0,0016° 0,6849 0,4352"°
XX, 40,93 0,0004° 19,77 0,0030° 0,5836 0,4699"°
XX 29,46 0,0010° 53,63 0,0002° 15,58 0,0056°
X2 349,23 <0,0001° 2226,78 <0,0001° 1276,32 <0,0001°
X, 487,89 <0,0001° 70,77 <0,0001° 281,72 <0,0001°
X3 51,75 0,0002° 16,53 0,0048° 199,00 <0,0001°
Khong tuong NS NS NS
thich 0,3145 0,8154 3,78 0,1119 0,9239 0,5061
R? 0,9959 0,9989 0,9977

Ghi chu: S (significant) — co nghia (p < 0,05); NS (non-significant) — khong co nghia (p > 0,05).
3.3. Anh huéng ciia c4c yéu t6 dén qua trinh  luong téng phenolic (TPC), téng flavonoid (TFC)
trich ly va DPPH tir dich chiét 14 cay Sen dugc thé hién &
Tién hanh phan tich 4nh huéng cta cac yéu to
cong nghé dén qua trinh trich ly siéu am ham

hinh 1, 2, 3.
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a)

Hinh 1. Bé mit d¢4p tmg ham muc tiéu TPC ctia qua trinh trich ly dich chiét tir 14 cay Sen
Hinh 1 thé hién anh hudng cta cac yéu t6 trich ly dén su thay ddi cia ham muc tiéu khi yéu
cong nghé dén qua trinh trich ly siéu am ham to c6 dinh l1a ndong do ethanol (50%). Gia tri p < 0,05
luong téng phenolic tir 14 cay Sen. Hinh 1a cho (Bang 3) cho thay su tuong tac ctia hai yéu t6 nay
thay anh huong tuong tac ctia nhiét do va thoi gian 14 anh hudng c6 y nghia dén ham muc tiéu TPC.
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Hinh 1a thé hién ham luong téng phenolic ting
dan khi nhiét do ting tir 50 - 68°C, khi nhiét do
trich ly ti€p tuc ting len thi ham luong téng
phenolic thu duoc c6 xu huong giam dan (tir 68 -
80°C), diéu nay ciing phu hop voi tinh chat héa ly
clia cac axit gallic dé bi phan hay ¢ nhiét do cao,
ham luong téng phenolic cao nhat khi nhiét do
trich Iy nam trong khoang 62 - 74°C, két qua nay
cling tuong dong voi két qua nghién ctu cua
Thanh (2023) [15]. Tuong tu, véi yéu to thoi gian,
khi tang tir 30 - 48 phut thi TPC c6 xu huéng tang,
TPC giam dan khi thoi gian ti€p tuc tang lén tir 48 -
60 phut, thoi gian siéu am anh huong 1on dén qua
trinh trich ly mot s6 hop chat duoc lua chon, thoi
gian trich ly cang lau sé thu duoc nhiéu hon cac
loai hop chat cao phan tt, dan dén viéc han ché
thu nhan duoc hoat chiat mong muén.

TFC (mgCE/g)
TFC (mgCE/g)

a)
Hinh 2. Bé mit d¢4p tmg ham muc tiéu TFC ctia qua trinh trich ly dich chiét tir 14 cay Sen

Hinh 2 va bang 3 thé hién anh huong cta cac
yéu t6 dén qua trinh trich ly ham luong tong
flavonoid (TFC) tir 14 cay Sen. Su twong tac ctia cac
yéu t6 cong nghé qua trinh trich ly dwoc phan tich
tuong tu nhu phan tich bé mat dap tmg ctia qua
trinh trich ly ham luong téng phenolic. Trong
nghién cttu nay, dua vao do thi bé mat dap tng, co
thé dé dang nhan thay anh hudng cta cac yéu to
dén TFC chu yéu 1a anh huong tuyén tinh, TFC
cao nhat khi nhiét do trich ly trong khoang 65 -
70°C, thoi gian tir 55 - 60 phuat va néong do ethanol
trong khoang 60 - 70%. Nghién cttu da yéu t6 cho
thay, ham luong téng flavonoid anh huéng kha lon
bdi yéu t6 nhiét do, sw anh hudng ctia 2 yéu t6 thoi
gian va néng do dung moi tuwong doi it dén TFC
(Hinh 2b va 2¢). Két qua nay co6 su khac biét so voi
khi khao sat yéu to thoi gian chiét xuat. Khi khao

Hinh 1b va 1c cho thay anh huong cta cac cap
yéu to gitta nong do ethanol véi nhiét do trich ly va
gitta ndong do ethanol véi thoi gian trich ly. So sanh
tuong tac gitta ndong do ethanol va nhiét do trich ly
thi do thi bé mat dap tmg cho thay yéu to nhiét do
anh hudng 16n hon. Ham luong téng phenolic tang
khi nong do ethanol ting trong viung nghién cttu,
yéu t6 nhiét do ciing giong nhu phan tich & hinh
la. Tuong tu, hinh 1c cho thdy anh huong cta cac
yéu to nhiet @6 va nong do dung moi giong nhu da
phan tich & hinh 1a va 1b. Két qua cac thi nghiém
trén mo hinh da bién nay cho thay, xu huong bién
d6i ctia ham muc tieu TPC ciing twong tu nhu khi
khéo sat don yéu t6 khi co dinh cac thong so cong
nghé khac [14]. Két qua nay ciing twong dong voi
két qua nghién ctru ctia Yang va cs (2023)[16].

TFC (mgCE/q)

sat don yéu t6, ham lwong TFC c6 xu huong tang
khi thoi gian chiét xuat ting, tuy nhién trong
nghién cttu da bién thé hién xu huéng giam sau
moi ting. Két qua nay tuong dong voi két qua
nghién cttu cia Wang va cs (2018) [17].

Hinh 3 va bang 3 thé hién anh huong cua cac
yéu to dén qua trinh trich ly kha nang khtt goc tu
do DPPH tir 14 cay Sen. Su tuong tac ctia cac yéu
to6 cong nghé qua trinh trich ly duoc phan tich
tuong tu nhu phan tich bé mat dap tmg & hinh 1 va
2. Hinh 3a thé hién anh hudng tuong tac ctia nhiét
do va thoi gian trich ly dén su thay déi ctia ham
muc tieu DPPH khi ¢ dinh yéu t6 ndéng do
ethanol (50%). Hinh 3a cho thay kha nang khtt goc
te do DPPH tang dan khi nhiét do ting ti 65 -
75°C, khi nhiet do trich ly tiép tuc tang lén thi
DPPH c6 xu huéng giam dan, két qua nay phu hop
voi két qua nghién ctru ctia Thanh (2024) [18].
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Tuong tu, doi voi yéu to thoi gian va nong do dung
moi thi DPPH dat gia tri cao nhat trong khoang
thoi gian 40 - 52 phut va néng d6 dung moi trong
khoang 40 - 60%. Két qua nay tuwong déng voi két
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DPPH (%)

qua nghién ctru cac yéu to doc 1ap anh huong dén
ham luong DPPH [14]. Xu huong thay d6i nhu
trong mo6 phong bé mat dap tng ham muc tiéu
DPPH (Hinh 3).

DPPH (%)

Hinh 3. Bé mit dap g ham muc tieu DPPH ctia qua trinh trich ly dich chiét tir 14 cay Sen

3.4. T6i vu hoa qua trinh trich ly

Qua trinh trich ly dich chiét tir 1a cay Sen tién
hanh nham thu duwoc ham luong téng phenolic,
téng flavonoid va kha nang khit goc te do DPPH la
cao nhat. Phan tich két qua t6i vu hda trén phan
mém Design-Expert® 11.0 cho két qua nhu sau:
Nhiét do trich ly 71,35°C, thoi gian trich ly 49,95
phut, nong d6 dung moi 44,11% trong diéu kién
trich ly c6 hd tro cua séng siéu am & cong suat
siéu am la 300 W va ty 1é nguyén liéu/dung moi
duoc co dinh 1a 1/30 g/ml. Véi diéu kién nay thi
ham luong téng phenolic du doan thu duoc la

45,83 mg GAE/g, ham luong tong flavonoid du
doan la 14,33 mg CE/g va DPPH du doan dat
80,45%.

Tién hanh thuc nghiém lai mé hinh t6i wu tai
cac thong so phu hop véi diéu kién thiét bi va cong
nghé: Nhiét do trich ly 71°C, thoi gian trich ly 50
phut, nong do dung moi 44%, két qua thu duoc nhu
sau: Ham luong téng phenolic 1a 45,12 + 0,15 mg
GAE/g, ham luong téng flavonoid 1a 14,04 + 0,11
mg CE/g, DPPH dat 79,15 + 0,22%. Két qua thi
nghiém lai cho thdy, quy trinh trich ly phu hop véi
gié tri t6i wu ctia mo hinh.

Béng 4. Két qua trich ly dich chiét 14 cay Sen theo diéu kién téi ru

biéu kién t6i uu .
Cac ham muc tiéu Gia tri du doan Gia tri thuc nghiém
Xy X, X,
Ham luong téng
phenolic Y, 45,83 mg GAE/g 45,12+ 0,15 mg GAE/g
71°C | 50 phut | 44% Ham luong téng
' +
flavonoid Y, 14,33 mg CE/g 14,04 + 0,11 mg CE/g
DPPHY, 80,45% 79,15 + 0,22%

Ghi chu: * 13 gid tri trung binh cua ba lan thuc nghiém (n = 3).

4. KET LUAN

Cac diéu kién toi vu dé trich ly dich chiét tir 14
cay Sen trong & huyén Nam Dan, tinh Ngheé An la:
Nhiét @o trich ly 71°C, thoi gian trich ly 50 phuit,
nong do ethanol 44% thi thu duoc dich trich ly cé

56

ham luong tong phenolic dat gia tri 45,12 + 0,15
mg GAE/g, ham luong tong flavonoid dat 14,04 +
0,11 mg CE/g va DPPH dat 79,15 + 0,22%. Dich
trich ly tir 14 cay Sen c6 gia tri duoc liéu cao, chita
nhiéu cac hop chat cé hoat tinh sinh hoc, tng
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dung dé san xuat cac loai thuc phdm va thuc phdm
chttc nang phuc vu stic khoe con nguoi.
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RESEARCH ON ULTRASONIC EXTRACTION CONDITIONS OF SOME ANTIOXIDANT ACTIVITY
COMPOUNDS FROM LOTUS LEAVES (Nelumbo nucifera) IN NGHE AN PROVINCE

Mai Van Khanh!, Pham Dinh Nhat Trung', Nguyen Thanh Nguyen’,

Tran Phan Tuan Anh', Nguyen Tan Thanh'

1School of Chemistry Biology and Environment, Vinh University
Abstract

The study used response surface methodology to determine the optimal extraction conditions for
total phenolic content, total flavonoid and antioxydant activity (DPPH) from lotus leaves
(Nelumbo nucifera) with the support of ultrasound waves. The experiment was arranged
according to Box-Benhken design, and a model was built to optimize the extraction process of
the above objective functions with three factors: extraction temperature (X;), extraction time (X,)
and ethanol concentration (X;). The optimal conditions for the technological parameters of the
extraction process were determined at an extraction temperature of 71°C, an extraction time of
50 minutes and a solvent concentration of 44%. The results were as follows: total phenolic content
was 45.12 + 0.15 mg GAE/g, total flavonoid content was 14.04 + 0.11 mg CE/g and antioxidant
activity was 79.15 + 0.22%.

Keywords: Nelumbo nucifera, total phenolic, total flavonoid, response surface methodology,
extraction, ultrasonic.
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TOM TAT

Tinh trang sat 1& bo song, kénh, rach noi dong trén dia ban tinh An Giang thoi gian qua da va
dang 1a mot van dé dang lo ngai, anh hudng tiéu cuc dén cudc song va su phat trién kinh té - xa
hoi cta dia phuong. Nghién ctru nay da phan tich cac nguyén nhan va danh gia muic do dé bi tén
thuong xa hoi ctia cong dong dia phuwong chiu tac dong tir sat 16 bo song, kénh, rach trong khu
vuc. Qua phong van truc tiép 70 ho dan bi anh hudng, mot chi s6 dé bi tén thuong xa hoi da duoc
xay dung. Két qua cho thay, hon 72% s6 ho khao sat thuoc nhom dé bi tén thuong tir muc trung
binh tré 1én, phan anh muc do da dang vé kha nang tmg pho ngin han ctia cac cong dong trong
mau nghién ctru. Tuy chi c6 10% s6 ho dan thuoc nhém cuc ky dé bi tén thuong nhung day ciing
la nhom gan nhu khong c6 kha nang chéng chiu va thich tng voi tac dong ctia sat 16 bo song gay
ra. Do d6, nghién cttu nay da dé xuat giadi phap nham trién khai cac chuwong trinh nang cao nhan
thirc cong dong va diéu chinh chinh sach dé hoé tro sinh ké cho nguoi dan dia phuong. Ngoai ra,
viéc tang cuong su tham gia ctia cac bén lién quan va cong dong duoc xem 1a cac giai phap quan

trong giup nguoi dan cha dong tmg pho voi nhing thach thitc do sat 16 bo song gay ra.

Tt khéa: An Giang, kénh rach noi dong, sat I bo song, ton thuong, xa hoi.

1. BAT VAN BE

Sat 16 bo song 1a mot hién tuong c6 thé gay ra
nhitng tac dong nghiém trong dén ca xa hoi va he
sinh thai trén toan cau, dong thoi de doa truc tiép
dén cudc song cua cong dong dan cu dia phuong
[1, 2]. Viec danh gia muc do dé bi tén thuong dong
vai tro quan trong trong viéc xac dinh cach thic
ma cac hiém hoa lién quan dén nudc, bao gom sat
16 bo song, anh huong dén hé sinh thai va doi song
con nguoi. Trong d6, khung phan tich rii ro - nguy
co duoc xem 1a phuong phap phé bién nhat dé
danh gia mic do dé tén thuong trudce thién tai [3].
Khung nay bao gom hai thanh phan chinh: Panh
gi4 rdi ro - thé hién qua kha nang sat 10, tin suat
xuat hién va cuong do ctia cac bién dong vat ly [4]
va mutc do phoi nhiém - duoc xac dinh dua trén sy
phan b6 khong gian cta cac chi s6 dé bi tén
thuong [5].

béng bang song Ctru Long (PBSCL) cuia Viet
Nam duoc danh gia 1a moét trong nhimg dong

bang chiu anh hudéng nghiém trong nhat cta bién
d6i khi hau toan cau, dong thoi dong vai tro quan
trong d6i voi an ninh lwong thuc thé gioi [6, 7].
Trong do, tinh An Giang, mot dia phuong dau
nguon thu¢c khu vuc bién gioi giap Campuchia,
c6 dia hinh dac trung cta ving déng bang song
ngoi [8]. Pac biét, song Hau - mot nhanh chinh
cua song Mekong - giit vai tro quan trong trong
hoat dong giao thong, san xuat nong nghiép va
doi song nguoi dan dia phuong [9]. Tuy nhién,
trong nhimg nam gan day, tinh An Giang dang
doi mat voi nhiéu thach thic nghiém trong, dic
biét 1a tinh trang sat 1& bo song va mat dat, tro
thanh van dé dang bao dong [10]. Su gia ting tan
suat va cuong do ctia cac hién tuong thoi tiét cuc
doan do bién d6i khi hau, chang han nhu thay déi
luong mua va nhiét do, da lam tram trong thém
nhimg moi de doa doi voi hé thong xa hoi - sinh
thai cia DPBSCL [11].
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Nguyén nhén cuaa tinh trang sat 1& bo song &
PBSCL néi chung, tinh An Giang néi riéng bat
nguodn tir nhimg bién d6i dang ké trong ché do
thily van cta song Mekong duéi tac dong ctia bién
d6i khi hau toan cau ciing nhu cac hoat dong phat
trién kinh té noi viung [12]. Viéc xay dung cac
cong trinh thiy dién thuong nguon va hé thong co
s& ha tang lién quan dén nudc doc theo song
Mekong da lam tram trong thém cac van dé moi
truong va xa hoi - sinh thai tai vung ha luu [13]. Su
suy giam dang ké vé luu luong dong chay va luong
phu sa da anh hudng tiéu cuc dén chat luong nudc
mat, qua trinh boi lang tram tich va sy 6n dinh cta
bo song [12, 14]. Ngoai ra, toc do do thi héa nhanh
chéng cung voi nhu cau xay dung gia tang & Viet
Nam da thac ddy hoat dong khai thac cat dién ra
manh mé, dac biét doc theo song Hau va khu vuc
thuong nguén tinh An Giang, gop phan gia ting
muc do sat 16 bo song [15, 16].

Nghién ctu nay duoc thuc hién nham danh
gia mirc do dé bi ton thuong vé mat xa hoi doi voi
tinh trang sat 16 bo song ctia cac cong dong bi anh
hudéng & cap ho gia dinh, tir d6 xac dinh cac co hoi
va thach thic ctia cac gidi phap giam thiéu tiém
nang. Cac so lieu khao sat duoc thu thap, téng hop
va phan tich nhdm dua ra géc nhin vé cac nguyén
nhan sat 16 ciing nhu mirc d¢ dé bi tén thuong vé
mat xa hoi tai khu vic nghién ctru.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ctru nay ap dung phuong phap két
hop, stt dung dong thoi dir liéu so cap va tha cap,
ciing nhu két hop gita phuong phap dinh tinh va
dinh luong. Quy trinh thuc hién va néi dung
nghién cttu duoc thé hién duéi dang so dd trong
hinh 1. Theo d6, nghién cttu dugc trién khai theo
bon budce chinh: (1) Tong quan tai lieu dé thu thap
va phan tich cac nghién ctu lién quan; (2) Thu
thap s6 lieu thit cap tir cac ngudn cé sin nham xay
dung co s& dir liéu phuc vu nghién ctru; (3) Tién
hanh khdo sat thuc té€ thong qua diéu tra bang hoi
dé thu thap thong tin tir cu dan dia phuong; (4) T
dix lieu thu thap duoc, tinh toan chi s ton thuong
x4 hoi (SVI) cho khu vuc nghién cttu bi anh huéng
boi sat 16, dong thoi phan tich mic do tac dong
cta hién twong nay dén doi song cu dan tai day.

[ ummmmu] %m“mw°]

S0 ligu th cap ve st lo [ qin lyv iy
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Két luan

Hinh 1. So d6 thé hién cac budc tién hanh va noi
dung nghién ciru
2.1. Thu thap di lieu
2.1.1. Dir liéu thir cap

Dit lieu tht cap duoc st dung bao gom tai lieu
va bao cao thu thap duoc tir cac co quan chiic nang
ctia tinh An Giang. Cac bao céo vé quy hoach co s&
ha tang nguon nuoc, cac thong ké vé sat 1o hang
nam duoc thu thap tir Chi cuc Thiy loi, mot don vi
truc thugc S& Nong nghiép va Méi truong tinh An
Giang.

2.1.2. Dir liéu sorcap
- Phong van cdn bo quan ly dia phuong

Nghién cttu nay duoc thuc hién thong qua cac
cudc phong van sau voi can bo cdp tinh va huyén
thudc S& Nong nghiép va Méi truong tinh An
Giang. Muc tiéu ctia cac cudc phong van la thu
thap thong tin chi tiét vé tinh trang sat 1o bo song
trong khu vuc nghién cttu, bao gom nguyén nhan,
muc do anh hudng va hau qua cta hién teong nay
d6i voi cong dong dia phuong. Cac can bo duoc lua
chon dé phong van 1a nhitng nguoi truc ti€p tham
gia quan ly tai nguyén nuoc, phong chong thién tai
va phat trién nong nghiép, giup dam bao tinh
chinh x4c va da chiéu cta dit lieu thu thap.

Duya trén nhiing thong tin thu duwoc tir cac
cudc phong van, nghién ctru da tién hanh phan
tich va xac dinh cac khu vugc chiu anh huwong
nghiém trong nhat cta sat 1& bo song, hay con goi
la cac "diém nong" sat 16. Nhitng khu vuc nay sau
d6 duoc lua chon dé thuc hién cac cudc khao sat
ho gia dinh nham danh gia tic dong cu thé caa sat
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16 doi voi sinh ké, diéu kién song va muc d¢ thich
tng ctia nguoi dan dia phuong.

- Khao sat ho gia dinh

Mot bang cau héi nham danh gia mac do dé bi
tén thuong vé mat xa hoi ctia cac ho gia dinh tai
cac khu vuc chiu anh hudéng nghiém trong boi
hién tuong sat 1& bo song da duoc xay dung mot
cach co6 he thong. Co s& dé thiét ké bang cau hoi
nay dua trén cac chi s¢ danh gia ctia Uy ban Lién
chinh pht vé Bién déi Khi hau (IPCC) (2007) [17]
cing nhu cac nghién ctu khoa hoc truéc day cod
lien quan [18, 19]. Nhimg chi s6 nay gitp xac dinh
cac khia canh cu thé cta su ton thuong xa hoi, tir
diéu kién kinh té, sinh ké cho dén kha nang thich
ng voi cac rui ro thién nhién (Bang 1).

Cuoc khao sat duoc trién khai vao nhimg
thang dau nam 2025 tai tinh An Giang, tap trung
vao cac huyén: Thoai Son, Chau Thanh, Cho Mai
va thanh phé Long Xuyén. Viéc lua chon nhimg
dia phuong nay khong mang tinh ngau nhién ma
xuat phat tir két qua nghién ctu truoc day, trong
d6 da xac dinh day la nhimg diém nong c6 muc do
sat 16 bo song, kénh, rach nghiém trong va gay

105°10'0"E

Ghi cha:
® Vi tri khao sat
" iRanh xa
Il Song, kénh cip 1, 11
I séng, kénh cép 111, TV

10°300"™N

10°200"N

105°20'0"E

anh hudng 16n dén doi song ctua nguoi dan. Téng
cong c6 70 ho gia dinh duoc lua chon dé tham gia
khéao sat (Hinh 2). Cac vi tri khao sat duoc xac
dinh dua trén két qua phong van véi cac can bo
quan ly thay loi tai dia phuong, két hop véi cac
phat hién tir nghién ctru truoe day. Diéu nay giup
dam bao rang cac ho gia dinh duoc khao sat thuc
st chiu anh hudng truc ti€p tir sat 16 va c6 thé
cung cap thong tin dang tin cay vé tac dong cua
hién tuong nay (Hinh 3).
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Chau Thanh Thoai Son Chg Mdi Long Xuyén
Huyén/Thanh phé
Hinh 2. S6 luong phiéu khéo sat ho dan
tai tinh An Giang
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10°30'0"N
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105°10'0"E.

105°20'0"E
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Hinh 3. Vi tri khdo sat ho dan tai tinh An Giang

Noi dung ctia phiéu khao sat ho dan 1a bo cau
hoi dé thu thap gia tri cho 17 bién tinh toan chi so
dé bi ton thuong xa hoi (Social Vulnerability Index
- SVI). Cac bién tinh toan duoc nghién ctru nay

tham khao tir nhiéu nghién ctu danh gia mic do
tén thuong xa hoi twong tu va duoc hiéu chinh dé
phu hop voi khu viee nghién ctu [20 - 22]. Trong
do, chi s6 SVI duoc xay dung dua trén ba thanh
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phan chinh: Phoi nhiém (exposure), nhay cam
(sensitivity) va kha nang thich ung (adaptive

trinh bay chi tiét trong bang 1.

capacity). Méi thanh phan nay duoc xac dinh bing
Bang 1. Cac chi tiéu va bién du bao trong phi€u diéu tra ho gia dinh

cach tong hop cac bién du bao lien quan, dugc

Yéuto dé | Cac bién so du bao Ten Mo ta Kiéu dir lieu
bi tén bién
thuong
Tan suat sat 1& X1 | Tan suit sat 16 bo song trong 10 nam (2014 S6 lan
- 2024)
Tinh Mat dat X2 | Téng dién tich dat bi mat vi sat 1& bo song Dién tich
Phoi _ trong 10 nam (2014 - 20261) (mz)
nhiém Tai dinh cu X3 So lan ho gia dinh phai di doi cho & do sat So lan
16 trong 10 nam (2014 - 2024)
Cactham hoakhacbhi | X4 | So luong thién tai khac trung binh trong 10 S6 luong
anh huong nam (2014 - 2024)
Thoi gian dén tram y X5 | Thoi gian dén tram y té khén cip gan nhat Phut
té
Thanh vién bi bénh X6 S6 thanh vién trong gia dinh bi bénh man S6 luong
Tinh man tinh , t,inh
Nhay Tinh trang vé sinh X7 Tiép can véi hé thong vé sinh an toan va Co/khong
cérﬁ kém sach sé
Khong da thitc an X8 Khong duoc tiép can voi di thuc phdm Co6/Kkhong
trong 10 nam (2014 - 2024)
Tiép can nudc mat X9 Co6 dua vao nudc mat dé sinh hoat va lam C6/khong
viéc hay khong
Tiép can dich vu tai X10 | Tiép can céac dich vu tai chinh dia phuong C6/khong
chinh
No/Khoan vay X11 | Céac ho gia dinh bi &nh hudéng c6 dang vay S6 tién
ng hay khong (VND)
Thanh vién gia dinh da | X12 S6 nhan khau chuyén di noi khac sinh S6 luong
di cu song, lam viéc
Thu nhap chinh X13 Thu nhap ho gia dinh c6 tir nghé chinh So tién
Nang luc ST o e 1 ,(VNET)
thich (mg H6 tro tir hang x6m X14 Co Ilhfln du’(_ys ho tl:(_y t}r hAang xXO6m hf:‘n Co6/khoéng
quan dén su co sat 16 bo song hay khong
Ho tro hang x6m X15 | C6 hd tro cho hang xom lién quan dén su Co6/khong
c0 sat 1o bo song hay khong
Thanh vién ctia batky | X16 C6 thanh vién ho gia dinh thuoc cac t6 C6/khong
t6 chirc nao chirc chinh thirc ctia dia phuong
Thiét bi giao ti€p X17 | Téng so thiét bi/phuong phap ti€p can ma S6 luong

cac ho gia dinh phai tiép can voi thong tin
vé sat 1o bo song

2.2. Phan tich dir lieu
2.2.1 Chuén héa dir liéu

Sau khi thu thap, di liéu tho duoc xtr ly thong
qua quy trinh sang loc va ma héa nhim dam bao
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tinh nhat quan va sin sang cho qua trinh phan
tich. Do cac bién s6 stt dung trong nghién ctru cé

pham vi gia tri rong va thuoc nhiéu thang do khac
nhau, viéc chuin hoa la buéc quan trong dé dua
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chung vé cung mot ty 1é trudce khi tién hanh phan
tich [11]. Trong qua trinh chudn hoa, ham logarit
te nhién (Natural Log) duoc ap dung dé chudn hoa
tam bién lién tuc, bao gom: X1 - tan suat sat 16; X5 -
thoi gian di chuyén dén tram y té€, X6 - s6 thanh
vién trong gia dinh bi bénh man tinh; X12 - s6
nhan khau chuyén di noi khac sinh song, lam viéc;
X13 - thu nhap ho gia dinh c6 tir nghé chinh va X17
- thiét bi giao tiép. Viec st dung phép bién déi
logarit gitup giam anh hwong cta cac gia tri ngoai
lai va diéu chinh su chénh léch lon trong pham vi
dir lieu thu duoc [22]. Qua trinh chuin hoa dugc
thuc hién theo cong thirc sau:

X'=In(X) €))

Trong d6: X 1a gia tri goc cta bién lién tuc va
X' 1a gia tri sau khi chudn hoa.

Tiép theo, toan bo dir lieu duoc chudn hoa vé
pham vi [-1, 1] bang phuong phap chuin héa tuyén
tinh theo cong thtc:

o (b-@)[ X'~ min(X ]
max(X ') —min(X")

@

Trong d6: a va b 1an luot 1a gia tri nhoé nhat (-1)
va 16n nhat (1) trong pham vi mong mudn;
max(X’) va min(X’) lan luot 1a gia tri lon nhat va
nhé nhat ctia bién.

boi voi cac bién nhi phan, di lieu dugc ma
hoéa dudi dang 0 va 1. Vi du, trong truong hop danh
gia viéc stt dung ngudn nudc mat, gia tri 0 biéu thi
khong c6 anh huwong, trong khi gia tri 1 phan anh
tac dong tich cuc hoac tiéu cuc ctia bién doi voi ho
gia dinh.

Sau khi d@ liéu duwgc lam sach, ma hoéa va
chuin hoa, chi s6 dé bi tén thuong xa hoi (Social
Vulnerability Index - SVI) duoc tinh toan. Chi so
nay cho phép phan loai mttc do dé ton thuong cta
cac ho gia dinh théong qua phuwong phap phan tich
cum thong ké.

2.2.2. Tinh chi so ton thuong xa hoi (SVI)

Chi so dé bi ton thuong xa hoi (SVI) duoc xac
dinh dua trén ba thanh phan chinh, bao gém phoi
nhiém (EI), nhay cam (SI) va kha nang thich tng
(AI). Cong thuc tinh SVI duoc biéu dién nhu sau:

SVI = (EI - AI)x SI 3)

Trong do: EI (Exposure Index - chi s6 phoi
nhiém): Gia tri trung binh ctia cac bién lién quan
dén do phoi nhiém duoc tinh theo cong thirc:

X" ’X" ’Xﬂ ’Xﬂ
E I — z ( 1 2 3 4) ( 4)
N

SI (Sensitivity Index - chi s6 nhay cam): Gia tri
trung binh ctia cac bién lien quan dén do nhay
cam duoc tinh theo cong thirc:

o Z(X"59X"63~-3X"9)
N

Al (Adaptive Capacity Index — chi s6 kha nang
thich tng): Gia tri trung binh ctia cac bién lién
quan dén kha nang thich tmg duoc tinh theo cong
thic:

A = Z(anoaX"na'--aX"w)
N

Trong do: N 1a téng so phiéu khao sat va tir X1
dén X171a cac bién khao sat.

Dua trén cong thice (3), co thé thay:
e Khi EI tang, SVI sé tang theo;

e Khi SI tang, muic do anh huong cua EI va
Al dén SVI sé 1on hon;

e Khi Al tang, SVI sé giam.

Cu thé, cac bién tir X1 - X4 thuoc thanh phan
phoi nhiém (exposure), gia tri cta chi s6 phoi
nhiém (EI) ty lé thuan véi chi s6 tén thuong xa
hoi (SVI). Néu bién X1: Tan sudt sat 16, tan suat
sat 1o cang cao thi chi so6 EI cang lon va SVI ciing
cang lon. Tuong tu voi bién X2: Mat dat, X3: Tai
dinh cu va X4: Cac tham hoa khac bi anh huoéng
thi tong dién tich dat bi mat vi sat 1& bo song, so
lan phai di doi ché ¢ va so lan bi cac thién tai
khéc anh huong cang lon thi chi s6 EI cang 16m va
SVI ciing cang 16n.

Céc bién tir X5 - X9 dai dien cho chi s6 nhay
cam (SI), khi SI taing, m&c d6 anh huéng ctia EI va
Al dén SVI sé 16n hon va duoc mo ta su anh hudng
dén SVI theo cap s6 nhan theo cong thic (3). Cac
bién tir X10 - X17 thé hién cho thudc tinh kha nang
thich tng (adaptive capacity). Chi s6 kha nang
thich tng (Al) ty lé nghich voi chi s6 SVI. Cac gia
tri cia cac bién nay cang 16n thi sé han ché su anh

©)

©)
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hudng truc tiép cta chi s6 phoi nhiém - EI dén do
16n ctia SVI.

Nhu vay, cac ho c6 chi s6 EI va SI cao nhung
Al thap sé c6 nguy co ton thuong lon nhat. Diéu
nay giup xac dinh nhom ho can duoc wu tién ho
tro trong cac chinh sach gidm thiéu tac dong cta
sat 16 b song. Cac chi s6 thanh phan EI, Al va SI
duoc tinh todn tir cac gia tri cac bién X, - X;, da
duoc chudn hoa. Sau do chi s6 SVI duoc tinh toan
tir cac chi so thanh phan va duoc chudn hoéa vé
pham vi [-1, 1] dé dam bao su nhat quan trong
phan tich va phan loai matc do tén thuong theo
cong thic sau:

SVI —min(SVT)

SVI=2x —
max(SVI)—min(SVT)

)

Mtc do dé bi tén thuong duoc phan loai nhu
sau:

SVI’ = +1: M do t6n thuong théap.
SVI’ =-1: Mt d¢ ton thuong cao.

Tt phan bo cta chi s6 SVI tinh toan, nghién
ctru tién hanh phan loai mic do dé bi ton thuong
x4 hoi theo nam cip do: (i) Cuc ky dé bi tén
thuong; (i) Kha nang ton thuong cao; (iii) Kha
nang tén thuong trung binh; (iv) It bi tén thuong;
(v) Khong bi tén thuong. Thang phan loai nam cip
do nay dugc tham khao tir nghién cttu ctaa Tri va
cs (2023) [22] vi c6 su twong dong veé vi tri dia ly
cua khu vigc nghién ctu. Viéc tinh toan va phan
loai SVI gitp xac dinh cac ho gia dinh c6 nguy co
cao nhat, tir d6 ho tro xay dung céac chinh sach va
giai phap phu hop nhiam gidm thiéu tac dong cia
sat 1o bo song doi voi cong dong.

Bang 2. Phan loai mitc do dé bi tén thuong theo chi s6 SVI
STT | Muc do dé bitén | Khoang gia Mo ta
thuong tri SVI
1 Cuc ky dé bi tén <033 Cac ho gia dinh rat dé bi sat 1o bo song. Rui ro rat cao doi
thuong ’ vOi cudc song va sinh ké cia nguoi dan dia phuong
. . Céc ho gia dinh chiu mtc do dé bi tén thuwong & muc
Kha nang ton . A . o TR
2 thitone cao 0,33 ~-0,2 | trung binh. Nguon luc va nang luc dé tang pho véi tinh
g trang sat 1o bo song khong da va khong hiéu qua;
. R Cac ho gia dinh dat SVI & muc trung tim cta pham vi.
Kha nang ton 1A e a L s 4 oae e
3 . -0,20 ~-0,07 | Cac ho gia dinh c6 nang luc san c6 dé tng pho voéi tinh
thuong trung binh s A o 2
trang sat 1o bo song trong thoi gian ngan
. . Céc ho gia dinh dé bi sat 16 bo song. Can chu y dén vo
4 | itbiténthuong | 0,07~0,20 | G210 &ia dinhdeblsatlobo song. Can chuy den von
kinh té - xa hoi va cac rui ro tiém an doi voi nhom nay
5 Khong bi ton > 0.20 Cac ho gia dinh co6 da stc manh va nang luc dé thich tmg
thuong ’ v0i/giam tinh trang dé bi ton thuong do sat 1& b song

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nguyén nhin ciia sat 16 bo song

Két qua khao sat 70 ho dan tai cac khu vuc sat
16 cho thay, giao thong thiy 1a nguyén nhan chinh
gay sat 10, chiém 70% y kién phan hoi. Nguoi dan
cho rang, tau thuyén 16n di chuyén thuong xuyén
tao ra song manh, lam sat 1& bo song theo thoi
gian. Tiép theo, dia hinh va dia mao dong song
duoc 27,1% ho dan dé cap, do nhiéu doan song co6
hinh thai cong, dong chay va dap manh vao bo gay
sat 16 (Hinh 4).

64

Ngoai ra, phan b6 dong chay (18,6%) cing
duoc nhac dén nhu mot nguyén nhan dang ké, khi
dong chay thay déi that thuong lam bo song mat
6n dinh. Hoat dong danh bat thay san chiém
14,3%, cht yéu do viéc sit dung ngu cu nhw chai
ludi hodc dao hé nuoi thiy san ven bo. Khai thac
cat duoc 8,6% ho dan phan anh la tac nhan gay sat
16, khi cat bi ldy di lam giam kha ning bao vé cua
long song. Cac nguyén nhan khac chiém ty 1é nho
(7,1%).
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Giao thong thity
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Nguyén nhén khéc

Panh bit thiiy sin

Dia hinh, dia mao
dong song

Phan b6 dong chay

Khai thac cat
Hinh 4. Két qua khao sat nguyén nhan sat 1& b& song tir cac ho dan

3.2. Panh gia mirc d6 t6n thwong x4 hoi do sat
16 bo song
3.2.1. Chi s6 phoi nhiém (EI)

Gia tri thuc va gia tri tinh toan chi s6 phoi
nhiém cuta 4 bién du bao tir X1 - X4 thu duoc tir
khéo sat ho gia dinh duoc trinh bay & bang 3. Két
qua voi dix lieu thuc, chua chudn hoa cta cac bién
du bao cho thay su phan tan ro rét gitta cac ho
dan. Cu thé, tan suat sat 1& (X1) dao dong tir 1 - 10
lan/nam, trung binh 2,643, phan 4nh muc d6 rai ro
khong dong déu gitra cac khu vuc. Mat dat (X2) c6
gié tri ti 0 - 400 m2, trung binh 19,1 m2, cho thay
c6 nhitg ho bi thiét hai rat 16n vé dién tich dat.
Bién tai dinh cu (X3) 1a dang nhi phan, véi ty le
trung binh 0,100 cho thay, s6 ho phai di doi khong
nhiéu. Trong khi do, tham hoa khac (X4) c6 gia tri

tir 0 - 4, trung binh 0,729, phan anh su lién quan
nhat dinh gitta sat 16 va céc rui ro thién tai khac.

O phan gia tri da chuén hoa, két qué cho thay,
tan suat sat 1o (X1) c6 gia tri trung binh 1a -0,301,
voi do lech chudn 0,473, gia tri cao nhat 1a 1 va
thap nhat 1a -1. Diéu nay phan 4nh murc d¢ bat dinh
cao trong sat 16, dan dén nguy co rui ro 16n doi voi
ho dan. Bién mat dat (X2) co gia tri trung binh
duong (0,314), voi do lech chuén 0,464, gia tri 16n
nhat 1a 1 va nho nhat 1a 0, cho thiay anh huong
dang ké cuta sat 16 doi voi dién tich dat st dung.
Chi so6 vé tai dinh cu (X3) c6 trung binh thép
(0,100), voi do lech chuén 0,300, phan anh ty le di
doi khong qua phé bién du c6 tac dong tur sat 16.
Ngoai ra, bién vé tham hoa khac (X4) co gia tri
trung binh 0,182, voi do lech chuén 0,283 cho thay,
st anh hudng cua sat 16 dén cac su kién thién tai
khac la c6 nhung khong qua cao.

Béng 3. Két qua tinh to4n chi s6 phoi nhiém - EI

Gia tri thuc Gia tri da chuin hoa
Tén Mo ta b lé
bién Lon nhdt | Nho nhat| i€ | Trung | Phuong) Do lech
binh binh sai chuan
X1 Tén sudt sat 1& 10 1 2,643 -0,301 0224 | 0473
X2 Mat dat 400 0 19,10 0,314 0216 | 0,464
X3 Tai dinh cu 1 0 0,100 0,100 0,09 | 0,300
x4 | CA4c tham hoa khac bi 4 0 0,729 0,182 0,080 | 0,283
anh hudéng
Chi s6 EI ] - - 0,296 0748 | 0865
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Chi so EI tong hop dat gia tri trung binh 0,296,
voi do léch chudn 0,865, gia tri cao nhat lén toi
3,306 va thap nhat 1a -1 cho thay su khac biét 16n
trong murc do phoi nhiém gitra cac ho dan. Vi El ty
lé thuan voi SVI theo cong thace (3), cac gia tri EI
cao sé gop phan lam tang mic do tén thuong xa
hoi. Dac biét, gia tri EI lon nhat 3,306 cho thay, co
mot s6 ho gia dinh bi anh hudng nghiém trong, cé
thé do song tai cac khu vuc co6 tan suat sat 1o cao
va bi mat dat lon.

0.600

0,490
0.500

0.382

I I B

Thoai Son Chau Thanh  Cho Mai
Huyén/thanh phé

0.400
0.300

0,200

Chi s6 phoi nhiém
(ED

0.068

Long Xuyén

0.100

0.000

Hinh 5. Chi sd EI theo vi tri khao sat

Su phan hoéa chi s6 phoi nhiém theo khong
gian khéo sat dugc thé hién & hinh 5. Gia tri trinh
bay trong hinh 5 1a gia tri trung binh cta chi s6 EI
trén téng s6 ho dan duoc khao sat va duoc phan
loai theo timg khu vuc khac nhau. Két qua phan
tich cho thay, su khac biét ro rét vé chi s6 phoi
nhiém EI gitta cidc khu vyc nghién cttu. Tai huyén
Thoai Son va Chau Thanh, EI dat mic cao nhat
(0,490 va 0,382), phan anh tac dong tich liy tir tan

suat sat 1& day dac (3 - 5 1an/nam). Nguyén nhan
cht yéu xuat phat tir hoat dong giao thong thuy
trén hé thong song, kenh rach (chiém 70% y kién
phan hoi), két hop voi dia hinh song uon khuc tao
diéu kién cho dong chay x6i mon bo. Nguoc lai, tai
thanh pho Long Xuyén, EI thap hon (0,25) nho hé
thong ke chong sat 16 dugc dau tu bai ban va quy
hoach d@o thi han ché xay dung ven song.

3.2.2. Chi s6 nhay cam (SI)

Bang 4 cung cép cac chi s6 nhay cam (SI) dua
tren 5 bién X5 - X9. Thoi gian trung binh dé dén
tram y té gan nhat (X5) 1a 8,5 phut, c6 phuong sai
cao (61,9) va do lech chuén 16n (7,9), véi gia tri 1on
nhat lén toi 30 phut va nhé nhat chi 1 phut, phan
anh do chénh lech rat lon trong kha nang ti€p can
dich vu y té gitta cac ho gia dinh. Thanh vién bi
bénh man tinh (X6) c6 gia tri trung binh 0,014, voi
do lech chuén 0,119, cho thay ty lé ho gia dinh co
ngudi mac bénh man tinh 1a rat thap. Tinh trang vé
sinh kém (X7) c6 gia tri trung binh cao (0,557), véi
do léech chuan 0,497, phan 4anh moi truong soéng
ctia nhiéu ho dan van con nhiéu han ché. Khong
du thuc an (X8) c6 gia tri trung binh thap (0,014),
voi do lech chudn 0,119, cho thdy van dé thi€u
thuc phdm khong phé bién. Muc do ti€p can
ngudn nudc mat (X9) dat 0,671, voi do lech chuin
0,470, gia tri cao nhat 1a 1 va thap nhat la 0, ching
td st phu thuoc cao vao ngudn nudc tu nhién.

Bang 4. Két qua tinh toan chi s6 nhay cam - SI

. Gia tri thuc Gia tri da chudn hoa
Te,n Mo ta Trung | Trung | Phuon |Do léch
bién Lon nhat | Nho nhat | . , . e
binh | binh | gsai chuan

X5 | Thoi gian dén tram y té 30,0 1 85 1-0,338 | 61,9 7,9
X6 Eﬂﬁnh vién bi bénh man 1 0 0,014 |0,014 | 0,014 | 0,119
X7 | Tinh trang vé sinh kém 1 0 0,557 0,557 0,247 0,497
X8 | Khong da thuc an 1 0 0,014 0,014 0,014 0,119
X9 | Tiép can nudc mat 1 0 0,671 0,671 0,221 0,470
Chi so6 SI - - - 0,244 0,038 0,195

Chi s6 SI téng hop c6 gia tri trung binh 0,244,
voi do lech chudn 0,195, phan 4anh su khac biét
dang ké vé mutrc do nhay cam gitta cac ho gia dinh.
Do SI c6 tac dong nhan véi (EI - Al) theo cong
thic (3), gia tri SI cao sé lam tang manh mdc do
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tén thuong xa hoi SVI. Su thay d6i chi s6 nhay cam
- SI theo khong gian khéo sat duoc thé hién ¢ hinh
6 cho thay ro tinh phan hoa theo diéu kién ha tang
xa hoi. O huyén Thoai Son va Cho Mi, chi s6 SI
dat muc cao tur 1,435 - 1,505 1a hé qua cta viéc 45%
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h¢ dan mat hon 15 phut dé ti€p can tramy té, cling
ty 1é gan 68% ho stt dung nuéc mat chua qua xt ly
lam gia tang rui ro dich bénh sau thién tai. Trai lai,
Long Xuyén ghi nhan SI thap nhat (0,578) nho
mang luoi y t€ day dac (ban kinh phuc vu < 2 km)
va 85% ho dan duoc cap nudc sach tap trung.

1.50

1,600 1.435

1.102

1.400
1.200
1,000
0.800
0.578
0.600
0.400
0.200

0,000
Cho Méi
Huyén/thanh phd

Chi s6 nhay cam
(SD

Thoai Son  Chau Thanh Long Xuyén

Hinh 6. Chi s6 SI theo vi tri khao sat
3.2.3. Chi s6 kha nang thich ung (Al
Gia tri tinh toan chi s6 nhay cam cta 8 bién
du bao tr X10 - X17 thu duwoc tir khao sat ho

gia dinh duoc trinh bay & bang 5. Muc d¢ tiép can
dich vu tai chinh (X10) c6 gia tri trung binh rat
thap (0,029), voi do lech chudn 0,167, cho thay
kha nang ti€p can tai chinh va ho tro kinh té cia
nguoi dan rat han ché. No hodc khoan vay (X11)
co gia tri trung binh 29.714.000 VND va s6 no 16n
nhat ghi nhan 1a 60.000.000 VND, ciing cho thay
kha nang ti€p can dich vu tai chinh ctia nhéom ton
thuong nay la rat kém. Bién vé thu nhap chinh
(X13) cho gia tri trung binh 7.900.000 VND,
nhung phan tan manh, phan anh su khac biét 16n
vé diéu kién kinh té€ gitta cac ho, tit mitc thu nhap
toi thiéu 2.000.000 VND dén toi da 30.000.000
VND. Hb6 tro tir hang xom (X14) co gia tri trung
binh thap (0,129), v6i do léch chuin 0,335, phan
anh su tuong tro gitta cac ho gia dinh van con han
ché. Thiét bi giao tiép (X17) c6 gia tri trung binh
2,329, gia tri cao nhat 1a 7 va thap nhat 1a 0, thé
hién murc do khac nhau trong kha ning tiép can
thong tin.

Béng 5. Két qua tinh toan chi s6 kha ning thich g - Al

Gia tri chua chudn hoa Gia tri da chudn hoa
Ten Mo ta
bien Lon nhat | Nho nhat [Trung binh Tr\ung Phuqng be liCh
binh sai chuan
X10 | Tiép can dich vu tai chinh 1 0 0,029 0,029 0,028 0,167
, 60.000.000 29.714.000
X11 | No/Khoan vay VND 0 VND 0,495 0,134 0,366
X12 | Thanh vién gia dinh da di cu 6 0 0.3 0,300 | 0,753 0,868
. , 30.000.000 |2.000.000 | 7.900.000
X13 | Thu nhap chinh VND VND VND 0,070 | 0,129 0,359
X14 | H6 tro tir hang x6m 1 0 0,129 0,129 0,112 0,335
X15 | Ho tro hang x6m 1 0 0,071 0,071 0,066 0,258
X16 | [hanh vién cia batky to 1 0 0,057 0,057 | 0,054 | 0,232
chitc nao
X17 | Thiét bi giao tiép 7 0 2,329 -0,335 | 0,065 0,254
Chi so Al - - - -0,063 | 0,019 0,136

Két qua phan tich nang luc thich tng (Al)
theo khong gian duogc thé hién tai hinh 7 phan anh

su chénh léch sau sic gitra do thi va nong thon.
Tai thanh pho Long Xuyén va huyén lan can la

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025 67



KHOA HOC & CONG NGHE

Chau Thanh, Al dat tir -0,048 dén -0,030, cao hon
hai khu vuc con lai nhd 40% ho tiép can duoc dich
vu ngan hang va muc thu nhap binh quan 12 triéu
VND/thang (gép 1,5 lan cac khu vuc khac). Nguoc
lai, huyén Cho M6i va Thoai Son c6 Al thap (0,816
dén -0,625) khi 85% ho mang no san xuat va chi 5 -
7% ho tham gia t6 chic cong dong. Diéu nay cho
thay, su thiéu hut nguon luc tai chinh va mang luéi
x4 hoi da han ché dang ké kha nang phuc héi ctia

nguoi dan.
0.000 - —
w 0100 -0,048 -0,030
E 0200
= 0300
=
= o) -0.400
<3 0500
“© -0.600
= -0.700 -0.625
o -0.800

-0.900 -0.816

Thoai Son  Chau Thanh  Chg Méi

Huyén/thanh phd

Long Xuyén

Hinh 7. Chi sd Al theo vi tri khao sat

Trong qua trinh khao sat, nghién ctu da dat
thém cau hdi vé cach xtt ly ctia nguoi dan néu qua
trinh sat 16 dién ra cach nha ho 20 m thi phuong
an xtr ly sé nhu thé nao? Két qua cho thay, hon 90%
s6 nguodi duoc hoi da thuc giuc hang x6m cta ho
thoat ra khoi noi an toan ngay lap tirc trong trueong
hop sat 1& xay ra va lién lac v6i chinh quyén dia
phuong dé duoc ho tro them. Chi c6 mot ty 1é nho
(8,6%) con lai sau khi sat 16 xay ra cach xa nha cta
ho, trong khi phan con lai 4,3% khong biét phai
lam gi va hau nhu khong di chuyén. Ty lé nhom
nhd nay thuong bao gom nhitng ho nghéo va
nguoi gia neo don la nhitng nguoi dang phai trai
qua anh huéng dang ké do sat 16 (Hinh 8).

Lién lge cho chinh quyén dia phuong
60%
40%

Wh

Khtg it i g 0% D doi ngay 0én chdan toin

Vin il dia difm oi

Hinh 8. Phan tng ctia ngwdi dan khi xay ra sat 1&

3.2.4. Chi so'ton thuong xa hoi (SVI)

SVI

Hinh 9. Phan b6 chi s6 SVI

Tt cac chi so EI SI va Al, SVI duoc tinh toan
va phan bo nhu trong hinh 9. Két qua cho thay, da
s6 ho gia dinh thuoc nhom "kha nang tén thuong
cao" va "kha nang tén thuong trung binh". Nhom
"euc ky dé bi ton thuong" c6 SVI < -0,33 chua
chiém ty 1é 1on, nhung van l1a nhom doi dién rdi ro
rat cao va can su can thiép cdp bach tir chinh
quyén va céac t6 chic ho tro. Trong khi d6, chi mot
ty 1é nhé ho dan cé SVI > 0,07, cho thay ho c6 da
nang luc tai chinh va kha nang thich tng tot hon
voi tac dong cua sat 16. Diéu nay phan anh sy phan
hoa lon vé mic do dé bi tén thuong trong cong
déng chiu anh hudng baéi sat 16 bo song. Két qua
nay ciing cho théy, du chura dén muc “cuc ky dé bi
tén thuong” trén dién rong, nhung nang luc tng
pho va kha nang thich tmg ctia nhiéu ho dan van &
mtc han ché.

Phoi nhiém - EI
2,0

1.5

1.0

Thich ttng - AT Nhay cim - ST
Huyén Thoai Son = = = Huyén Chau Thanh
------ Huyén Cho Mdi - - - Thanhphé Long Xuyén

Hinh 10. Phan bé ctia cac chi s6 thanh phan SVI
theo khong gian
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Hinh 11. Chi sd SVI theo vi tri khéo sat

Su phan loai chi s6 cac chi s6 thanh phan va
mutc do ton thuwong xa hoi - SVI theo khong gian
nghién ctru duoc thé hién & hinh 10 va 11 phan
anh sy khac biét ro rét gitta cac khu vygc nghién
ctru. Tai huyén Thoai Son 1a khu vuc ¢6 chi s6 SVI
thap nhat do su két hop gitta phoi nhiém cao (EI =
0,490) do tan suat sat 16 day dac va nhay cam lon
(SI = 1,505) tir han ché ti€p can y té, nudc sach.
Trong khi do, kha nang thich tmg thap (Al = -
0,816) do no nan va thiéu mang luéi xa hoi da diy
SVI lén muc cao (- 0,087). Nguoc lai, thanh pho
Long Xuyén ghi nhan SVI thap nhat (- 0,15) nho hé
thong ke chong sat 16 1am giam EI (0,068), két hop
Al cao hon (- 0,029) tir thu nhap 6n dinh (12 triéu
VND/thang) va tiép can dich vu tai chinh (40%
ho). Su phan hoéa nay khéng dinh tac dong tich liy
cta dia hinh song, ha ting yéu kém va ngheo doi
dén tinh dé tén thuong, dong thoi nhan manh nhu
cau can thiép c6 trong tam.

V6i nhom ho dan c6 chi s6 SVI 16n hon 0,07
(bao gdbm nhom “it bi tén thuong” va “khong bi tén
thuong”), tan suat xuat hién thap hon dang ké.
biéu nay ham y rang, chi mot bo phan nho ho dan
c6 tiém luc vé kinh té - xa hoi ciing nhu nang luc
phong ngtra va tmg pho tot voi tinh trang sat 1o bor
song. Cac ho nay co thé co loi thé vé tai chinh,
muc do tiép can thong tin, co s& ha tang hoic
mang ludi xa hoi tot hon so voi mat bang chung.
Nguoc lai, nhém ho dan “cuc ky dé bi ton thuong”
(SVI <-0,33) chiém mot ti l1é khong qua lon nhung
dang chu y, vi day la nhom do6i mat voi rii ro cao
nhat vé ca tinh mang, tai san, ciing nhu sinh ké.
Du s6 luong khong nhiéu, song nhém nay doi hoi
cac can thiép khan cap va uu tién hang dau trong
cong tac quan ly va ho tro.

Tt goc do chinh sach, két qua cho thay, can
¢6 cac bién phap ho tro thich tng khac nhau tuong
ung voi timg mitc do dé bi ton thuong. Doi voi
nhom cuc ky dé bi tén thuong, cac chuong trinh
hoé tro khéan cap (nhu di doi khoi ving nguy hiém,
nang cap nha & hoic gia c6 bo song tai khu vuc c6
nguy co sat 16 cao) la hét strc can thiét. Doi voi
nhom dé bi tén thuong cao va trung binh, cé thé
chu trong vao nang cao nang luc kinh t€ - xa hoi va
ky nang tng pho (tap huan, cung cip thong tin
canh bao som, tiép can von vay wu dai). Voi nhom
it hodc khong bi tén thuong, van can theo doi va
khuyén khich ho cht dong dong gop, chia sé kinh
nghiém véi cong dong, tranh tinh trang cht quan
hodc bd qua cac rui ro tiém 4n do bién déi khi hau
va thay dé6i ché do thay van.

4. KET LUAN

Nghién cttu cho thdy, sat 1& bo song, kénh
rach khong chi 1a van dé ky thuat (cac giai phap
cong trinh, gia c6 bo) ma con lién quan chat ché
dén yéu t6 xa hoi, sinh ké va nang luc t6 chic cua
cong déng. Biéu @6 SVI va cac nhém phan loai da
g6p phan lam ro buc tranh vé tinh dé bi tén
thuong ctia cac ho dan, qua d6 dinh huéng cho cac
chién lugc can thiép phu hop voi timg nhom doi
tuong. Viéc tinh toan SVI tir 17 bién cho phép phan
anh kha toan dién cac khia canh kinh té, xa hoi,
moi truong va nang luc tng pho cta ho dan. Tuy
thudc vao bo bién lua chon chi s6 SVI ¢6 thé phac
hoa duoc bitc tranh vé kha nang “chong chiu” hay
“dé bi toén thuong” ctia modi nong ho. Do do, cach
ti€p can da chiéu, két hop gitta xdy dung cong
trinh phong chong sat 16 va phat trién cac chuong
trinh nang cao nang luc xa hoi (dao tao, ho tro
sinh ké, nang cao nhan thuc) sé gitp giam thiéu
tac dong tiéu cuc trong dai han.

Trong nghién ctru nay, viéc trién khai khao sat
70 ho dan cho phép nam bat twong doi birc tranh
thuc té, song quy moé mau ciing con han ché. bé
c6 do tin cay cao hon, cac nghién ctru twong lai cé
thé mé& rong co mau, dong thoi b6 sung phan tich
dinh tinh (phéng van sau, thdo ludn nhém) nhim
ly giai ro hon co ché tac dong cua timg bién dén
muc do dé bi tén thuong do sat 1& bo song, kénh
rach trén dia ban tinh An Giang.
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ASSESSING SOCIAL VULNERABILITY TO EROSION IN THE SMALL CANAL
SYSTEM OF AN GIANG PROVINCE
Cu Ngoc Thang’, Tran Van Ty', Nguyen Thanh Binh'
!Can Tho University
Abstract

The issue of riverbank and canal erosion in the inland areas of An Giang province has been and
remains a significant concern, negatively impacting the livelihoods and socio-economic
development of the local communities. This study analyzes the causes of erosion and assesses
the level of social vulnerability among local communities affected by riverbank and canal erosion
in the region. Through direct interviews with 70 affected households, a social vulnerability index
was developed. The results indicate that more than 72% of surveyed households fall into the
categories of extremely vulnerable, highly vulnerable, and moderately vulnerable, reflecting the
varying short-term coping capacities within the study sample. Although only 10% of households
are classified as extremely vulnerable, this group has almost no capacity to withstand and adapt
to the impacts of riverbank erosion. Therefore, this study proposes implementing community
awareness programs and policy adjustments to support local livelihoods. In addition, enhancing
the participation of stakeholders and the local community is regarded as a key solution to
empower residents to proactively cope with the challenges posed by riverbank erosion.

Keywords: An Giang, small canals, riverbank erosion, social vulnerability.
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THANH PHAN LOAI SAU HAI CAY MO
(Manglietia conifera Dandy)
TAI MOT SO TiNH MIEN BAC VIET NAM

TOM TAT

Lé Vin Binh" ", Bang Nhu Quynh?, Tran Viét Thing!

"Vien Khoa hoc Lam nghiép Viét Nam

"Email- levanbinh @vafs.gov.vn

Bang phuong phap diéu tra thu mau vat trén cac 6 tiéu chuén, dinh danh cac loai sau hai bang cac
tai lieu chuyén nganh. Két qua, da ghi nhan 32 loai sau hai cay Mo thuoc 24 ho, 8 bo con trung tai
mot s6 tinh mién Bac Viét Nam. Trong do, bo Canh vay c6 so luong loai nhiéu nhat véi 17 loai
thudc 10 ho, bd canh déu cé 5 loai thuoc 4 ho, bd canh cing cé 4 loai thudc 4 ho, bo canh nira
ctrng 2 loai thudc 2 ho, bo canh mang, bo canh bang, bo bo que va bo canh to ghi nhan 1 loai
thuoc 1 ho. Nhom sau an 14 c6 26 loai chiém ty 1é cao nhat 81,3%, tiép theo la sau hai ngon 7 loai
chiém 21,9%, sau hai than chiém 18,8%, sau hai canh 5 loai chiém 15,6% va sau hai hoa 1 loai
chiém 3,1%. Ty 1¢ hai ctia cac loai sau hai dao dong tir 2,5 - 65,0% voi chi s6 hai dao dong tit 0,6 —

39,4%.

Tt khoa: Cay Mo, chi s6 hai, thanh phan loai sau hai, ti Ié hai.

1. AT VAN DE

Cay Mo (Manglietia conifera Dandy) thugc ho
Moc lan (Magnoliaceae) 1a loai cay g6 nho, thuong
xanh. Cay truong thanh co thé cao 25 - 30 m, duong
kinh t6i 30 - 60 cm, than thang tron. Chiéu cao dudi
canh dat toi thiéu 3/4 chiéu cao cay. Than cay
thuong don truc, it phan canh som, luc non cé hinh
tru thap. Canh nhoé moc quanh than, gb 16n duoc
dung dong do moc, 1am gb dan lang, van, g6 nho
duoc dung lam nguyén liéu gidy, dam, but chi, tru
mod. M& duoc trong nhiéu & mot so tinh mién Bac
nhu: Yén Bai, Lao Cai, Phua Tho, Bac Kan... Ngoai
ra, con duoc trong rai rac & cac tinh Bac Trung bo
nhu: Thanh Héa, Nghé An. M@ 1a cay sinh truong
tuong doi nhanh, & rimg trong méi nim c6 thé cao
thém tir 1,4 - 1,6 m, tit tudi 20 toc do sinh trudng
cham dan [1].

Theo s6 lieu kiém ké dién tich rimg tréng ctia
Cuc Kiém lam, cac tinh Lao Cai, Yén Bai, Tuyén
Quang va Bac Kan dén hét thang 12/2022 [2],
téng dién tich rimg trong mo trén 90.000 ha. Hién
nay, cady Mo dang ti€p tuc duoc chinh quyén cac
dia phuwong, doanh nghiép va nguoi dan quan tam
phat trién, mé rong. Trong nhing nidm gan day,
tinh hinh sau hai cay M& c6 xu huéng dién bién

phtc tap, do bién d6i khi hau, ciing nhu cac tinh
trong Mo thuan loai, dan dén xuat hién mot so6 loai
sau hai méi, dién hinh 1a sau duc than
Orientozeuzera rhabdota, gay anh huong dén sinh
truong va chat luong cay trong [3]. Nghién ctru
nay trinh bay két qua diéu tra vé thanh phan va
mot sO lodi siu moi xuat hién gay hai cay Mo tai
vung nui phia Bac, dac biét tai 4 tinh cé dién tich
rimg trong Mo 16n 1a tinh Lao Cai, Yén Bai, Tuyén
Quang va Bic Kan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Cay Mo (Manglietia conifera Dandy) trong tai
tinh: Lao Cai, Yén Bai, Tuyén Quang va Bac Kan.

Cac loai sau hai trén cay Mo.

2.2. Phuong phap nghién ctru

221 Phuong phdp diéu tra thanh phan sau
hai cay Mo

biéu tra thanh phan sau hai duoc thuc hién tai
rimg trong cay Mo 2 - 6 nam tudi & cac huyén Bao
Thang, Vian Ban (Lao Cai); Van Yén, Trian Yén
(Yén Bai); Yén Son, Chiém Hoéa (Tuyén Quang);
Bach Thong, Cho Méi (Bac Kan), méi huyén lap 6
0 tieu chuén dién tich 1.500 m? (30 x 50 m), trong 6
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tiéu chuén tién hanh cach 1 hang diéu tra 1 hang,
cach 5 cay diéu tra 1 cay. Thoi gian diéu tra tai cac
tinh Lao Cai, Bac Kan, Yén Bai (tir thang 1/2020 -
12/2020) va Tuyén Quang (tir thang 11/2022

10/2023), 01 thang diéu tra 01 lan. Tién hanh thu

- Nhom sau hai la:

cac mau sau hai trén cay Mo va phan cap muc do
hai cho cac cay diéu tra trong 6 tiéu chuan theo
TCVN 8927:2023 [4] va c6 diéu chinh cho phu
hop.

Cap hai ctia sau

Mittc do biéu hién

Tan 14 khong bi sau hai

Dién tich tan 1a bi sau hai dudéi 25%

Dién tich tan 14 bi sau hai tir 25% dén duoi 50%

Dién tich tan 14 bi sau hai tir 50% dén duoi 75%

W i =IO

Dién tich tan 14 bi sau hai bang hoac hon 75%

- Nhom sau hai than, canh va ngon:

Cap hai ctia sau

Mitrc do biéu hién

0 Than, canh va ngon khong bi sau hai

1 Than, canh va ngon bi sau hai dudi 15%

2 Than, canh va ngon bi sau hai tir 15% dén duwoi 30%
3 Than, canh va ngon bi sau hai tir 30% dén duwoi 50%
4 Than, canh va ngon bi sau hai bang hoac hon 50%

- Nhom sau hai hoa qua:

Cap hai ctia sau

Mittc do biéu hién

0 Khong c6 hoa qua bi sau hai

1 Hoa qua bi sau hai duoi 15%

2 Hoa qua bi sau hai tir 15% dén dudi 30%
3 Hoa qua bi sau hai tir 30% dén dudi 50%
4 Hoa qua bi sau hai biang hoac hon 50%

Ty lé sau hai dugc tinh theo cong thic:

P% = %100
N

Trong do6: P (%) 1a ty 1é hai; n 1a s6 cay bi sau
hai; N 1a téng s6 cay diéu tra.
Chi s6 hai dugc tinh theo cong thuc:

Tlnivi

R = x100

NxV

Trong do: R (%) 1a chi so6 hai; ni 1a s6 cay bi hai
& cap i; vila tri so hai i; N 1a tong s6 cay diéu tra; V
1a cap hai cao nhat cta thang cap duoc st dung.

Muc do hai duoc phan cdp dua trén chi so hai
(R%) duoc chia lam 5 mitc do: Cay khong bi sau hai
R (%) = 0%; cay bi sau hai nhe R (%) < 25%; cay bi sau
hai trung binh 25% < R%) < 50%; cay bi sau hai

nang 50% < R (%) <75%; cay bi sau hai rat nang R
%) >75%.

2.2.2. Phuong phap giam dinh tén khoa hoc
cdc lodi sau hai cay Mo

Cac mau sau hai cay Mo thu tai 4 tinh: Lao
Cai, Yén Bai, Tuyén Quang va Bac Kan duoc chup
anh trén kinh hién vi soi ndi Leica M165C, mo ta
vé hinh thai ctia moi loai sau hai 5 mau va doi
chiéu voi khoa phan loai va cac tai lieu con trung,
cu thé nhu sau: Ho bo cit 1a dau dai Attelabidae
[5]; ho voi voi Curculionidae [6]; ho anh kim
Chrysomelidae [7]; ho bé cti Elateridae [8]; ho bo
xit dai Coreidae [9]; ho bo xit ludi Tingidae [10];
ho bo phan Aleyrodidae [11]; ho rép mudi
Aphididae [12, 13]; ho rép sap vay Diaspididae [14,
15]; ho Monophlebidae [16, 17]; ho ong can 14
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Argidae [18]; ho moi dat Termitidae [19]; ho ngai
sau duc than Cossidae [20 - 24]; ho Erebidae [25];
ho ngai sau do Geometridae [26 - 28]; ho ngai duc
14 Gracillariidae [29]; ho ngai bo net Limacodidae
[30]; ho ngai sau rom Lymantriidae [6, 31]; ho ngai
déem Noctuidae [32, 33]; ho Oecophoridae [34, 35];
ho ngai sau ken Psychidae [36, 37]; ho ngai cuon 14
Tortricidae [38, 39]; ho bo que Phasmatidae [40,
41] va ho bo tri Thripidae [42, 43].

3. KET QUA NGHIEN CUU VA THAO LUAN

Trén co s két qua diéu tra sau hai cay Mo 4
nam tudi tai cac tinh: Lao Cai, Yén Bai, Tuyén
Quang va Bac Kan, so sanh dac diém hinh thai cua
cac loai sau hai M@ voi cac tai lieu mo ta va khoa
phan loai ho bo cat 14 dau dai, ho voi voi, ho bé cti,
ho bo anh kim, ho bo xit dai, ho bo xit ludi, ho bo
phan, ho rép mudi, ho rép sap vay, ho ong cit 14,
ho moi dat, ho ngai sau duc than, ho ngai sau do,
ho ngai bo net, ho ngai sidu rom, ho ngai dém, ho
ngai sau kén, ho ngai sau cuon 14, ho bo que va ho

3.1. Thanh phan loai sau hai trén cay Mo

Bang 1. Thanh phan loai sau hai cay M&

bo tri. Két qua duoc trinh bay ¢ bang 1.

STT Ten Viét Nam Teéen khoa hoc Bo phan | Noi diéu
bi hai tra
1 Bo cit 14 Apoderus tranquebaricus (Fabricius, 1798) La LC, YB,
i (Coleoptera: Attelabidae) TQ, BK
9 Voi voi nau x4m Alcidodes frenatus (Faust, 1894) Canh, LC, YB,
(Coleoptera: Curculionidae) ngon TQ, BK
, , A Goniopleura moseri (Weise, 1922) L4, canh, L
3 Bo canh cting nau . ngon,
(Coleoptera: Chrysomelidae) hoa
A B8 ctli xam Athous haemorrhoidalis (Fabricius, 1801) | La, than LC, YB,
(Coleoptera: Elateridae) TQ, BK
A Anoplocnemis phasianus (Fabricius, 1781) , LC, YB,
> Bo xit nau (Hemiptera: Coreidae) L4, ngon TQ, BK
" Tanytingis magnus (Guilbert, 2015) , LC, YB,
6 Bo xit x4m den (Hemiptera: Tingidae) Ld TQ, BK
Aleurocanthus spiniferus La LC, YB,
7 Bo phan khé den (Quaintance, 1903) TQ, BK
(Homoptera: Aleyrodidae)
Toxoptera aurantii (Boyer de L4, ngon LC, YB,
8 Rép muoi Fonscolombe, 1841) TQ, BK
(Homoptera: Aphididae)
Aulacaspis tubercularis La,ngon | LC, YB,
9 Rép sap vay (Newstead, 1906) TQ, BK
(Homoptera: Diaspididae)
N . Icerya aegyptiaca (Douglas, 1890) La,ngon | LC, YB,
10 Rep sap tua Ai-cap (Homoptera: Monophlebidae) TQ, BK
N . Icerya seychellarum (Westwood, 1855) La,ngon | LC, YB,
11| Rép sap bong Ai-cap (Homoptera: Monophlebidae) TQ, BK
o, Shizocera sp. , LC, YB,
12 Ongan la (Hymenoptera: Argidae) Ld TQ, BK
v e Hypotermes obscuriceps (Wasmann, 1902) . LC, YB,
13 Moi rang an (Isoptera: Termitidae) Than TQ, BK
14 Sau duc than, canh Indarbela quadrinotata (Walker, 1856) Than, LC, YB,

74

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 7/2025




KHOA HOC & CONG NGHE

(Lepidoptera: Cossidae) canh TQ, BK
A o Zeuzera coffeae (Nietner, 1861) Than, LC, YB,
15 Sau dyc than, canh (Lepidoptera: Cossidae) canh TQ, BK
16 Sau duc than Or1entozeu2¢ra rhabdota (J ordan, 1932) Than TQ, BK
(Lepidoptera: Cossidae)
17 Sau rém 1 gu nau Perina nuda (Fabricius, 1787) L4 LC, YB,
vach vang (Lepidoptera: Erebidae) TQ, BK
18 Sau rom xam phot Eilema depressa (Esper, 1787) L4 LC, YB,
trang (Lepidoptera: Erebidae) TQ, BK
19 Sau do nau 9 cham Biston suppressaria (Guenée, 1857) La LC, YB,
do (Lepidoptera: Geometridae) TQ, BK
) Dindica sp. La LC, YB,
20 Sau do xanh (Lepidoptera: Geometridae) TQ, BK
91 Sau do Hyposidra talaca (Walker, 1860) La LC, YB,
(Lepidoptera: Geometridae) TQ, BK
A1 Acrocercops sp. La LC, YB,
22 Sau vé bua (Lepidoptera: Gracillariidae) TQ, BK
93 Bo net vang soc Parasa sp. La LC, YB,
xanh nuoc bién (Lepidoptera: Limacodidae) TQ, BK
Sau rém 4 tim lon Dasychira chekiangensis La LC, YB,
24 . & (Collenette, 1938) TQ, BK
(Lepidoptera: Lymantriidae)
A Spodoptera litura (Fabricius, 1775) La LC, YB,
25 Sau khoang (Lepidoptera: Noctuidae) TQ, BK
. L Aetherastis grandisalba (Heppner, 2021) Vo than, LC
26 Sau hai v (Lepidoptera: Oecophoridae) canh
97 Sau ken bé 14 Chalioides kondonis (Kondo, 1922) L4 LC, YB,
(Lepidoptera: Psychidae) TQ, BK
o Sterrhopterix fusca (Haworth, 1809) , LC, YB,
28 Sau kén (Lepidoptera: Psychidae) Ld TQ, BK
29 Sau cudn 14 xam Aphelia paleana (Hiibner, 1793) La LC, YB,
chim trang (Lepidoptera: Tortricidae) TQ, BK
30 Sau cuon 14 nau Epiphyas sp. La LC, YB,
Xam (Lepidoptera: Tortricidae) TQ, BK
Ramulus artemis (Westwood, 1859) La TQ
31 Bo que (Phasmatodea: Phasmatidae)
3 Neohydatothrips flavicingulus (Mirab- La LC, YB,
gp | Botd t‘jgg 2 vach balou, Tong & Yang, 2013) TQ, BK
g (Thysanoptera: Thripidae)

Ghi chu: LC: Lao Cai: YB: Yén Bdi: TQ: Tuyén Quang va BK: Bac Kan.

Két qua diéu tra tai 4 tinh: Lao Cai, Yen Bai,
Tuyén Quang va Bic Kan da ghi nhan 32 loai sau
hai cay M@, thuoc 24 ho, 8 bo. Trong dé, bé canh
vay Lepidoptera chiém wu thé voi 17 loai 53,1%,
tiép theo 1a bo canh déu Homoptera 5 loai 15,7%,

canh cung Coleoptera 4 loai 12,5%, canh ntta ciing
Hemiptera 2 loai 6,3%, con lai cac bo Hymenoptera,
Isoptera, Phasmatodea va Thysanoptera moi bo
ghi nhan 1 loai 3,1%. Vé dac diém gay hai, nhom
sau an 14 c6 26 loai chiém ty 1é cao nhat 81,3%, tiép
theo 1a sau hai ngon 7 loai chiém 21,9%, sau hai
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than chiém 18,8%, sau hai canh 5 loai chiém 15,6% Bac Kan; loai Ramulus artemis tai tinh Tuyén
va sau hai hoa 1 loai chiém 3,1%. Mot s6 loai sau  Quang. Dac biét, c6 ba loai gom Goniopleura
gay hai méi xuat hién nhu: Goniopleura moseriva  moseri, Neohydatothrips flavicingulus, Tanytingis
Aetherastis grandisalba tai tinh Lao Cai; lodai magnus lan dau tién duoc ghi nhan gay hai trén
Orientozeuzera rhabdota tai tinh Tuyén Quang va  cay Mo tai mot so tinh & mién Bac Viét Nam.

-

Hinh 1. Thanh phén loai sau hai cay Mo

(1) Bo cat I4; (2) Voi voi ndu xdm; (3) B0 cui xam; (4) Bo cdnh cung nau (5) Bo xit ndu; (6) Bo xit hinh
tam gidc; (7) Bo phan khé den; (8) Rép mudi: (9) Rép sap vdy; (10) Rép sdp tua Ai-cap; (11) Rép sdp bong
Ai-cap; (12) Ong an 13; (13) Moi; (14) Sau duc than; (15) Sau duc than, canh; (16) Siu duc than; (17) Siu
rom 1 gu ndu vach vang; (18) Sau rom xam phot trang; (19) Siu ken; (20) Siu ken bo I4; (21) Sau rom 4
tum long xam; (22) Sau vé bua, (23) Sau do xanh; (24) Sau do xanh xdam, (25) Sau do; (26) Bo net vang
soc xanh nuoc bién; (27) Sau cuon l4 ndu xam; (28) Sau cuon I4 xam cham trang; (29) Sau khoang; (30)
Sau hai vé; (31) Bo que; (32) Bo tri den 2 vach trang.
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3.2. Ty lé hai va chi s3 hai ctia c4c loai sau hai
ciy Mo

Trén co so s6 liéu diéu tra, két qua vé ty 1e va chi
sO hai cta timg loai sau hai d6i voi rimg trong Mo
duoc thé hién trong bang 2.

Ty 1é gay hai ctia cac loai sau hai trén cay Mo
tai cac tinh Lao Cai, Yén Bai, Tuyén Quang va Bic
Kan dao dong tir 2,5 - 65,0%, chi s6 hai tir 0,6 - 39,4
(mttc do nhe dén trung binh). Trong do, loai Ong
an l1a Shizocera sp. gay hai vira R = 39,4% tai tinh
Tuyén Quang, can duoc theo doi chat ché dé co
bién phap quan ly kip thoi. Bén canh do, can giam
sat thuong xuyén cac loai bo xit nau Anoplocnemis
phasianus va bo xit xam den 7Zanytingis magnus,
nhim phat hién sém va xt ly hiéu qua néu chung
bung phat gay hai.

Cay Mo (Manglietia conifera) dugc gy trong
ttr nhitng nam 1960 tai cac tinh mién Bac nhu: Lao
Cai, Yén Bai, Tuyén Quang, Phu Tho, Ha Giang,
Bac Kan... cha yéu phuc vu nganh cong nghiép

gidy, van dan va van ép [44]. Truoc day, da ghi
nhan 9 loai con trung gay hai trén cay Mo, trong
do6 ong an la Shizocera sp. la loai gay hai nghiém
trong nhat, voi cac dot bung phat 16n trong giai
doan 2013 - 2015, lam anh huwdong hang nghin ha
ring tai cac tinh Bac Kan, Tuyén Quang, Lao Cai
va Yén Bai [45]. Nam 2023, loai sdu duc than
Orientozeuzera rhabdota lan dau duoc ghi nhan
gay hai trén cay Mo (12 - 60 thang tudi) tai cac tinh
Tuyén Quang, Bac Kan va trén cay Gidi xanh (12 -
36 thang tudi) tai tinh Quang Ninh [3]. Diéu tra
gan day da phat hién thém 3 loai con triing gay hai
moi trén cay Mo gom: Goniopleura moseri,
Neohydatothrips flavicingulus va  Tanytingis
magnus, buéc dau xac dinh duoc 02 loai sau hai
tiéem nang gom Anoplocnemis phasianus va
Tanytingis magnus. Day 1a cong bo dau tien vé
thanh phan sau hai trén cay Mo tai mot s6 tinh
mién Bac Viet Nam.

Bang 2. Ty 1& hai va chi s6 hai ctia cac loai sau hai cay Mo

Tinh Lao Cai|Tinh Yén B4i| Tinh Tuyén Quang | Tinh Bac Kan
STT Tén loai sau hai P% | R% | P% R% P% R% P% R%
1 Voi voi nau xam
(Alcidodes frenatus) 12,5 | 44 [10,0| 4,7 7,5 2,8 12,5 | 50
2 Bo catla
(Apoderus tranquebaricus) 75 | 2,1 | 88 2,8 7,5 2,5 10 3,4
3 B4 cti xam
(Athous haemorrhoidalis) 6,3 | 22 | 3,8 1,3 6,3 2,2 2,5 0,6
4 Bo canh cting nau
(Goniopleura moseri) 20,0 | 6,9 - - -
5 Bo xit nau
(Anoplocnemis phasianus) 350 | 19,7 | 34,9 | 21,3 36,3 18,1 26,3 | 17,8
6 Bo xit xam den
(Tanytingis magnus) 36,3 | 19,3 | 33,8 | 19,1 41,3 20,9 38,8 | 20,3
7 Bo phén khé den
(Aleurocanthus spiniferus) 6,3 19 {100 | 44 5,0 1,6 8,8 3,1
8 | Rép muoi (7oxoptera auranti) | 213 | 81 |188| 9,7 21,3 8,1 188 | 97
9 Rép sap vay
(Aulacaspis tubercularis) 13,8 | 5,9 [16,3| 5,9 13,8 5,9 175 | 6,6
10 Rép sap tua Ai-cap (Icerya
aegyptiaca) 88 | 2,5 |11,3| 38 10,0 3,1 11,3 | 3,75
11 Rép sap bong Ai-cap
(lcerya seychellarum) 100 | 34 | 7,5 3,1 6,3 2,5 10,0 | 4,1
12 Ong an 14 (Shizocera sp.) 438 319 438 278 | 650 394 | 425 | 266
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13 Moi rang 4n
(Hypotermes obscuriceps) 11,3 | 3,1 |125| 4,4 11,3 3,1 8,8 3,4
14 Sau duc than, canh
(Indarbela quadrinotata) 10,0 | 3,1 | 88 3,4 10,0 3,1 10,0 | 4,4
15 Sau duc than, canh
(Zeuzera coffeae) 13,8 | 44 | 7,5 2,5 17,5 53 7,5 2,5
16 Sau duc than
(Orientozeuzera rhabdota) - - 18,8 7,2 7,5 2,5
17 | Saurom 1 gu nau vach vang
(Perina nuda) 6,3 | 22 | 7,5 2,5 5,0 1,9 8,8 3,1
18 Sau rom xam phot trang
(Eilema depressa) 75 | 25 | 88 3,1 7,5 2,2 10,0 | 3,4
19 Sau do nau 9 cham do
(Biston suppressaria) 11,3 | 3,8 |10,0| 3,1 6,3 1,9 7,5 2,2
20 | Sau do xanh (Dindicasp.) 88 | 25|75 | 31 5,0 1,6 88 | 34
21 Sau do (Hyposidra talaca) 50 | 1,9 | 63 | 22 75 2,5 63 | 19
22 | Sauve bua (Acrocercopssp.) | 13,7 | 52 | 88 | 47 | 138 53 11,3 | 55
23 Bo net vang soc xanh nuéc
bién (Parasa sp.) 11,3 | 34 | 50 1,9 5,0 1,6 6,3 2,2
24 Sau rom 4 tim long xam
(Dasychira chekiangensis) 75 | 25 110,0| 2,5 6,3 2,2 11,7 | 2,8
25 | Sau khoang (Spodopteralitura)| 63 | 1,9 | 6,7 | 16 10,0 2,2 6,7 | 16
26 Sau hai vo
(Aetherastis grandisalba) 50 | 1,9 - - -
27 Sau ken bo 1a
(Chalioides kondonis) 16,3 | 6,6 | 11,3 | 5,0 16,3 6,6 11,3 | 5,0
28 | Sau ken (Sterrhopterix fusca) | 150 | 56 [10,0| 3,8 | 150 5,6 88 | 38
29 | Sau cuén la xdm cham trang
(Aphelia paleana) 11,3 | 3,8 (11,3 | 4,1 8,8 2,5 10,0 | 3,4
30 Sau cudn 14 nau xam
(Epiphyas sp.) 88 | 2,2 |11,3| 4,1 8,8 2,8 11,3 | 4,1
31 Bo que (Ramulus artemis) - - - - 5,4 1,6 - -
32 Bo tri den 2 vach trang
(Neohydatothrips
flavicingulus) 2751 91 [175| 5,3 21,3 8,1 18,8 | 5,6

Ghi chu: P¥: Ty Ié hai va R chi s6 hai; (©): Khong gdy hai.

4. KET LUAN

Xac dinh duoc 32 loai sau hai, thuoc 24 ho, 8 b
gay hai trén cay Mo tai cac tinh: Lao Cai, Yén Bai,
Tuyén Quang va Bac Kan; ty 1é hai ctia cac loai sau
dao dong tur 2,5 - 65,0% va muirc do hai dao dong tur
0,6 - 39,4% (ttr hai nhe dén vtta), trong d6 cé loai
Ong an la Shizocera sp. gay hai trung binh & muc
do R = 39,4% tai tinh Tuyén Quang va gy hai nhe &

cac tinh: Lao Cai, Yén Bai va Bac Kan; loai Bo xit
nau Anoplocnemis phasianus va Bo xit xam den
Tanytingis magnus déu gay hai nhe, nhung 1a loai
gay hai tiém nang & cac tinh Lao Cai, Yén Bai,
Tuyén Quang va Bic Kan voi muirc do hai dao dong
ter 17,8 - 21,3%. Ngoai ra, phat hién 3 loai sau lan
dau tien gay hai trén cay Mo Goniopleura moseri,
Neohydatothrips flavicingulus va  Tanytingis
magnus.

78 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 7/2025



KHOA HOC & CONG NGHE

TAI LIEV THAM KHAO

1. Lé Mong Chan, Lé Thi Huyén (2000).
Thuc vat rung. Nxb Nong nghiép, Ha Noi.

2. Cuc Kiém lam (2022). So liéu kiém ke dién
tich ring trong, Bo6 Nong nghiép va Phat trién
noéng thén.

3. Chi, N. M,, Yakovlev, R. V., Huong, D. T,
Pham, D. L., Tam, T. T. T\, Long, B. D. & Dell, B.
(2023). Stem borer Orientozeuzera rhabdota
(Lepidoptera, Cossidae) damaging Manglietia
conifera and Michelia mediocris trees in
Vietnam. Ecologica montenegrina, 63, 86 - 95.

4. Tieu chudn Quoc gia TCVN 8927:2023.
Phong, chong sau hai cay rimg - Huéng dan
chung.

5. Mamlayya, A. B., Aland, S. R., Gaikwad, S.
M. & Bhawane, G. P. (2011). Life history and diet
breadth of Apoderus tranquebaricus
Fab.(Coleoptera:  Attelabidae). In Biological
Forum, 2, 46 - 48.

6. Lé Van Binh, Nguyén Quéc Thong, Le
Trung Thanh, Pao Ngoc Quang, Nguyén Thi
Tuyén, Nguyén Hoai Thu, Bui Quang Ti€p, Luong
Minh Tam, Tran Viét Thiang, Tran Xuan Hung
(2022). Bao c4o tong két dé tai cap Bo: Nghién ctru
xay dung quy trinh quan ly téng hop sau hai Qué tai
mot s6 ving trong Qué trong diém (mién nui phia
Bic va Quang Nam), Bo Nong nghiép va Phat trién
nong thon, 192 trang.

7. Kimoto, S. and Gressitt, J. L. (1982).
Chrysomelidae (Coleoptera) of Thailand, Cambodia,
Laos and Vietnam. III. Eumolpinae.

8. Wysocka, A., Kaczmarczyk, A., Buchholz,
L. & Sell, J. (2011). Morphologically intermediate
form between Athous haemorrhoidalis and A.
vittatus (Coleoptera: Elateridae):
hybridization? a preliminary study. In Annales
Zoologici, 61(4), 629 - 635.

9. KC, S, Kafle, K. and Khadka, A. (2018).
Species composition of leaf footed bugs (Coreidae:

A case of

Hemiptera) in Hilly regions of Nepal. Journal of
the Institute of Agriculture and Animal
Science, 35(1), 151 - 160.

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 7/2025

10. Guilbert, E. (2015). New species and new
records of 7ingidae (Hemiptera: Heteroptera)
from Vietnam Zootaxa, 3956(4), 531 - 546.

11. Kapantaidaki, D. E., Antonatos, S,
Kontodimas, D., Milonas, P. & Papachristos, D. P.
(2019). Presence of the invasive whitefly
Aleurocanthus spiniferus (Hemiptera:
Aleyrodidae) in Greece. EPPO Bulletin, 49(1), 127
-131.

12. Cao Van Chi, Lwong Thi Huyén, D6 Duy
Hung, Nguyén Van Dinh (2011). Sy phat trién ctia
loai rép muodi nau den (Zoxoptera auranti) trén
cay dau den (Vigna unguiculata). Tap chi Khoa
hoc va Phat trién, (9)4, 521-525.

13. Thokchom, S., Akoijam, R. & Devee, A.
(2021). First record of black citrus aphid,
Toxoptera auranti, Boyer De Fonscolombe
(Homoptera: aphididae), a new pest of brinjal in
Manipur. Journal of Entomological
Research, 45(3), 541 - 544.

14. Del Pino, M., Bienvenido, C., Boyero, J. R.
& Vela, J. M. (2020). Biology, ecology and
integrated pest management of the white mango
scale, Aulacaspis tubercularis Newstead, a new
pest in  southern Spain-a review. Crop
Protection, 133, 105160.

15. El-Metwally, M. M., Moussa, S. F. &
Ghanim, N. M. (2011). Studies on the population
fluctuations and distribution of the white mango
scale insect, Aulacaspis tubercularis Newstead
within the canopy of the mango trees in Eastern of
delta region at the North of Egypt. Egyptian
Academic Journal of Biological Sciences. A,
Entomology, 4(1), 123 - 130.

16. Beshr, S. M. (2015). Scanning electron
microscopy of Icerya aegyptiaca (Douglas, 1890)
(Hemiptera: Monophlebidae). Alexandria Science
Exchange Journal, 36 (10 - 12), 365 -372.

17. Lo Verde, G., Cerasa, G., Altamore, B. &
Farina, V. (2020). First record of Icerya
seychellarum and confirmed occurrence of
Aulacaspis tubercularis (Hemiptera:
Coccomorpha) in Italy. Phytoparasitica, 48(2), 175
-182.

18. Bui Thé Déi, Lé Bao Thanh va Hoang Thi
Hang (2019). Nghién ctru mot s6 dac diém sinh
hoc va bién phap phong chong Ong an 14 Mo

79



KHOA HOC & CONG NGHE

(Shizocera sp.) tai huyén Bach Thong, tinh Bac
Kan. 7ap chi Khoa hoc va Cong nghé, 5, 59 - 68.

19. Lahiri, A. R. & Ghosh, A. K. (1980).
Termites of Manipur, India, with New Records
(Insecta: Isoptera). Records of the Zoological
Survey of India, 76(1 - 4), 65 - 70.

20. Satyanarayana, C., Arunakumara, K. T. &
Srinivas, N. (2017). Biology and management of
mango bark eating caterpillar Indarbela
quadrinotata. Indian Journal of Entomology, 79(4),
507 - 511.

21. Lanka, S. (2006). Red stem borer, Zeuzera
cofteae (Lepidoptera: Cossidae). 7he Sri lanka
Forester, 29, 61067.

22.Liu, S., Shen, X. & Xu, C. (2022). Biological
characteristics and control techniques of Zeuzera
coffeae Nietner in Coffee garden. Agricultural
Biotechnology, 11(6), 113 - 115.

23.Yakovlev, R.V. (2014). Descriptions of
three new species of cossidae (Lepidoptera) from
Vietnam, with an updated annotated checklist.
Zootaxa, 3802(2), 240 - 256.

24.Yakovlev, R. V. & Witt, T. J. (2015).
Orientozeuzera martinii sp. nov., a new species of
Carpenter-Moths (Lepidoptera: Cossidae) from
Borneo. Zootaxa, 3990(1), 138 - 140.

25.Cheanban, S., Bumroongsook, S. &
Tigvattananont, S. (2017). Perina nuda
F.(Lepidoptera: Lymantriidae): An important leaf
eating caterpillar of fig trees. International Journal
of Agricultural Technology, 13(4), 485 - 492.

26.Lé Van Binh, Pham Quang Thu (2016).
Sau do (Biston suppressaria Guenée)- Moi de doa
méi cho riung trong Keo tai tuong (Acacia
mangium) tai Viet Nam. 7ap chi Khoa hoc Lim
nghiép, 1, 4245 - 4250.

27. Danthanarayana, W. & Kathiravetpillai, A.
(1969). The bionomics of tea Looper (Biston
suppressaria Guen.) (Lepidoptera: Geometridae),
Journal Tea Quarterly, 40 (2/3), 71 - 83

28. Roy, S., Das, S., Handique, G., Mukhopadhyay,
A. & Muraleedharan, N. (2017). Ecology and
management of the black inch worm, Hyposidra
talaca Walker (Geometridae: Lepidoptera)
infesting Camellia sinensis (Theaceae): A
review. Journal of integrative agriculture, 16(10),
2115-2127.

29. Kumata, T. (1985). A new genus of
Gracillariidae, with three new species from Asia
(Lepidoptera). Insecta matsumurana. New series:
Journal of the Faculty of Agriculture Hokkaido
University, series entomology., 32, 109 - 137.

30. Epstein, M. E. & Corrales, J. F. (2004).
Twenty-five new species of Costa Rican
limacodidae (Lepidoptera:
Zygaenoidea). Zootaxa, 701(1), 1 - 86.

31. Ades, G. W. J. & Kendrick, R. C. (2004).
Hong Kong fauna-a checklist of selected taxa,
fauna conservation. Department Kadoorie Farm &
Botanic Garden Corporation.

32.Hill, D. (1975). Spodoptera litura (F.) In:
Agricultural insect pests of the tropics and their
control. Cambridge University Press, London, UK.

33. Waterhouse, D. & K. Norris (1987).
Spodoptera litura (Fabricius). In: Biological
control: Pacific prospects, 250 - 259.

34. Heppner, J. B. (2021). Review of comocritis
and Aetherastis, with new species from Taiwan
and Vietnam  (Lepidoptera:  Oecophoridae:
Xyloryctinae). Lepidoptera Novae, 13(1/2): 27 - 66

35. Heppner, J. B. & Bae, Y. S. (2022). A new
Polylopha species attacking cinnamon trees in
Vietnam (Lepidoptera: Tortricidae: Chlidanotinae:
Polyorthini). Zootaxa, 5100(2), 280 - 286.

36.Leong, T. M. (2011). Record of the
bagworm moth Chalioides sumatrensis heylaerts,
1887 in singapore (Lepidoptera: Psychidae:
Oiketiciane:  Acanthopsychini).  Nature in
Singapore, 4, 245 - 250.

37.Bertaccini, E. (2015). Checklist degli
Psychidae che vivono nel Parco Nazionale delle
Foreste Casentinesi, Monte Falterona e Campigna
(Appennino Tosco-Romagnolo) addenda Quad.
Studi Nat. Romagna, 41: 65 - 71.

38. Jiuwei, B. (1992). Three new species of
Aphelia from China (Lepidoptera:
Tortricidae). Kun Chong fen lei xue bao=
Entomotaxonomia, 14(3), 214 - 216.

39. Mottus, E., Liblikas, I., Ojarand, A., Martin,
M. & Borg-Karlson, A. K. (2001). Attractivity of 11-
tetradecenyl acetate isomers for Archips podana
Scopoli and Aphelia paleana (Hiibner). Norwegian
Journal of Entomology, 48(1), 77 - 86.

80 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 7/2025



KHOA HOC & CONG NGHE

40. Shelomi, M. (2011). Phasmid eggs do not 43. Mound, L.A., Morison, G.D., Pitkin, BR. &
survive digestion by quails and chickens. Journal Palmer, J.M. (1976). Thysanoptera: Handbooks for
of Orthoptera Research, 20(2), 159 - 162. the identification of British insects part 11. In Koya/

41. StrauB3, J., Moritz, L. & Riihr, P. T. (2021). Enfomological Society, London (Vol. 79).

The §ubgenual organ complex in §tick inse(.:ts: 44 Pham Hoang Ho (2008). Manglietia
Functional morphology and mechanical CO‘,‘plmg conifera, Flora of VietNam. Young Publishing
of a complex mecha}nosensory organ. Frontiers in House Press. Ho Chi Minh, Vietnam, 50.
Ecology and Evolution, 9, 632493.

42.Mound, L A. & Kibby, G. 45.Bo Nong nghiép va Phat trién nong thon
(1998). Thysanoptera: an identification guide.  (2006). Cam nang nganh lam nghiép. Chuong
CSIRO Entomology, Canberra, Australia, (VI)70,5.  quan Iy sau bénh hai rimg trong, 118 trang.

INSECT SPECIES COMPOSITION ASSOCIATED WITH (Manglietia conifera Dandy) IN
PROVINCES OF NORTHERN VIETNAM

Le Van Binh!, Dang Nhu Quynh?, Tran Viet Thang®
YWietnamese Academy of Forest Sciences
Abstract

Insect pests were surveyed and collected from Manglietia conifera standard plots in several
provinces of Northern Vietnam and identified using taxonomic keys and specialized
references. A total of 32 pest species, belonging to 24 families and 8 insect orders, were
recorded on Manglietia conifera Dandy. Among these, Lepidoptera was the most diverse
order, with 17 species across 10 families, followed by Homoptera with 5 species across 4
families Coleoptera with 4 species across 4 families and Hemiptera with 2 species across 2
families. Hymenoptera, Isoptera, Phasmatodea and Thysanoptera each had 1 species from 1
family. Leaf-eating insects were predominant, comprising 26 species 81.3%, followed by shoot
borers with 7 species 21.9%, stem borers with 6 species 18.8%, branch pests with 5 species
15.6% and flower pests with 1 species 3.1%. Damage rates ranged from 2.5% to 65.0%, with
damage indices varying from 0.6 to 39.4%

Keywords: Damage incidence, damage index, insect pests, Manglietia conifera

Ngay nhéan bai: 10/4/2025

Ngay chuyén phén bién: 20/4/2025
Ngay thong qua phan bién: 26/5/2025
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NGHIEN CUU BAC BIEM CAU TRUC VA TAI SINH
TRANG THAI RUNG NGHEO THUOC KIEU
RUNG GO LA RONG RUNG LA @ KHU VUC
XA NINH SON, TINH KHANH HOA

Phan Minh Xuan® ", L& Hy Quang®
"Truong Pai hoc Nong Lam thanh phé Ho Chi Minh

“Hat Kiém Iam Thudn Nam - Ninh Phuoc, tinh Khanh Hoa

* Email: pmxuan @hcmuat edu.vn

TOM TAT

Bai bao nay gioi thiéu két qua nghién ctru vé cau trac va da dang loai cay gb doi voi trang thai
rimg nghéo thuoc kiéu rimg g6 14 rong rung 14 & khu vuc xa Ninh Son, tinh Khanh Hoa truc
thudc quan ly caa Cong ty TNHH MTV Lam nghiép Ninh Son. Muc tiéu nghién ctu 1a xac dinh
nhimg dac diém cau tric rimg va da dang loai cay gb 1am co s& cho quan ly rimg va bao ton da
dang sinh hoc. S6 liéu nghién ctru bao gom 15 6 tiéu chuan dién hinh voéi kich thuéc 0,1 ha. Cac
thong tin thu thap trén cac 6 tiéu chudn bao gom thanh phan loai cay gb, mat do rimg, duong
kinh va chiéu cao ctia tit ca cac cay gb. Két qua cho thay, tai khu vuc nghién ctru da bat gap duwoc
20 loai thudc 18 chi va 11 ho thuc vat khac nhau. Nhitng ho c6 do giau cé vé loai cao 1a: Ca phe
(Rubiaceae), Dao 1o0n hot (Anacardiaceae), Sao dau (Dipterocarpaceae), Thi (Ebenaceae) va Dau
(Fabaceae); ho uu thé 1a Sao dau, loai uu thé va dong wu thé 1a C4m lién, Dau long va Cam; két
cau loai, mat do va trir luong tap trung cht yéu & nhém D < 20 cm va 16p 10 < H < 15 m; trit luong
binh quén la 85,4 m*®/ha, mat do binh quan 1a 755 cay/ha, duwong kinh va chiéu cao binh quan
tuong ung 15,8 cm va 9,9 m; phan b6 theo cap duong kinh va chiéu cao déu co6 dang mot dinh
léch trai va phu hop voi ham phan b6 Weibull; s6 loai cay tai sinh bat gap 1a 19 loai va c6 do tuong
déng ho va loai voi cay me la rat cao (twong tmg 91% va 92%). Mat do tai sinh kha cao (4.245
cay/ha) va cay tai sinh dién ra lién tuc dudi tan rimg, da s6 cay tai sinh c6 chat lwong kha tot (>
90%), c6 s6 lwong ca thé dam bao ké thira; da dang ho va da dang loai cay g6 trang thai rimg
ngheo kha thap (H",, = 1,02 va H',,; = 1,50). Tai khu vuc nghién ctu da ghi nhan 7 loai cay gb quy
hiém theo Danh luc D6 IUCN (2024), trong d6 c6 1 loai thuoc Sach Do Viet Nam va 1 loai thuoc
Nghi dinh s6 84/2021/ND-CP bao gém: Binh linh 16ng, Cam lai, C4m lién, Dau l6ng, Gang luu,
Gao vang va Sén mu. Ba loai hiém theo chi s6 hiém (IR) gom: Binh linh 16ng, Nhau rimg va Tram
trang.

Tt khéa: Cau triic rung, da dang lodi cdy go, tdi sinh, riung g6 I4 rong rung I4, trang thai ring
nghéo, xa Ninh Son, tinh Khanh Hoa.

1. BAT VAN BE

Rimg tu nhién & khu vuc xa Ninh Son, tinh
Khanh Hoa c6 tong dién tich 1a 28.485,41 ha thuoc
loai rimg phong ho, trong d6 trang thai rung
nghéo thuoc kiéu rimg gb 14 rong rung 14 co6 dién
tich 2.600,03 ha, chiém 9,13% tong dién tich c6
rung [1], khu vuc nam trong vung khi hau nhiét
doi gio mua can xich dao, mot nam cé 2 mua ro rét
la mua mua va mua kho. Mua mua kéo dai 6 thang
tir thang 5 dén thang 10 chiém 80 — 90% luong mua
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ca nam va tap trung vao thang 8 va thang 9, mua
kho 6 thang tir thang 11 dén thang 4 nam sau.
Nhiét do binh quan nam 27°C; nhiét do cao nhat
32°C; nhiét do thap nhat 23°C. Luong boc hoi binh
quan nam 1.564 mm. Téng luong mua binh quan
hang nam 1.008 mm. P9 4m trung binh hang nam
75%. Trong thoi gian qua, nhitng tac dong thi€u y
thitc ctia con nguoi da lam cho quan thé sinh vat
rimg nghéo bi giam sut, s6 luong loai cé gia tri da
bi suy gidm dang ké, ciu truc rimg phan nao bi
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d4o 1on, qua trinh tai sinh, dién thé c6 chiéu huéng
tiéu cuc va doi tuong rimg nay trong khu vuc chua
duoc chu trong nghién ctru. Tir nhitng van dé néu
trén, yéu cau dat ra cap thiét la phai dinh huong lai
rimg trong qua trinh quan ly, ddm bao phuc hoi
rimg dong thoi phat huy chic nang, gia tri cta
ring. Do d6, nghién cttu vé cau truc rimg va da
dang loai cay g6 do6i voi trang thai rimg nghéo
thuoc kiéu rimg g6 14 rong rung 1a & xa Ninh Son,
tinh Khanh Hoa 1a can thié€t, két qua nghién ctru sé
cung cap co so dit lieu va nhitng thong tin phuc vu
cho quan ly rimg ciing nhu cho bao ton da dang
loai cay go tai khu vuc.

2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

boi tuong nghién ctu 1a nhimg quan xa thuc
vat thuoc trang thai rimg ngheéo trong kiéu rimg
g0 14 rong rung 14, so lieu duoc thu thap ¢ tiéu khu
108 (xa Ma Noi), s6 luong 1a 15 6 tiéu chudn
(OTC) véi kich thude 0,1 ha/OTC. Can cit vao ban
dé hién trang rimg tai khu vuc, dinh vi cac OTC va
dung may GPS dé di thuc dia thu thap so liéu.
Trang thai rimg duoc xac dinh theo Thong tu so
33/2018/TT-BNNPTNT [2], cac OTC dugc kiém
tra su dong nhat thong qua phan bo s6 N/D va
duoc kiém dinh bang trac nghiém y?, sau khi tinh
toan y%gm= 93,80 < %05 a- s = 106,39. Nhu vay, cac
OTC la dong nhat hay cuing mot trang thai rimg.
Thong tin thu thap trong méi OTC bao gom:
Thanh phan loai cay g6, do duong kinh than tai vi
tri 1,3 m (D, cm) va chiéu cao toan than (H, m)
ctia cac cay go co duong kinh D > 6 cm. Trong moi
OTC thiét lap 5 6 dang ban vdi kich thudc 25 m? &
4 goc va tam ctia OTC dé do dém cay tai sinh, tong
cong co6 75 6 dang ban. Trong moi 6 dang ban, thu
thap thanh phan loai cay tai sinh. Thanh phan loai
cay duoc xac dinh theo Vo Van Chi (2003) [3] va
Vo6 Van Chi (2004) [4]. Chu vi than cay dugc do
bang thudc day voi do chinh xac 0,1 cm; sau d6
quy déi ra D (cm). Chi tieu H (m) duoc do bang
thudc do cao Blume - Leise véi @6 chinh xac 0,5 m.
Chiéu cao than cay tai sinh duoc do bing sao do
voi do chinh xac 0,1 m va duoc sip xép theo 6 cap
chiéucao: H<0,5m,05<H<1m,1<H<15m,
15<H<2cm,2<H<3mvaH >3 m, xac dinh
ngudn goc tai sinh (chodi hay hat), chat luwong cac
cay tai sinh (cay tot - A: Than thing, khoe manh,

da anh sang va khong bi chén ép béi cay bui, day
leo, tan can doi, khong sau, bénh; cay trung binh -
B: Than tuong doi thang, khoe manh, it bi chén ép
bdi cay bui, day leo, tan can doi, khong sau, bénh;
cay xau - C: Than cong, bi chén ép boi cay bui, day
leo, tan léch, sau, bénh).

Két cau loai cay go duoc xac dinh theo phuong
phap ctia Thai Van Trimg (1999) [5]:

IVi% = (N% + G% + V%) /3

Trong do6: IVi 1a chi s6 gia tri quan trong, N%,
G%, V% tuong ung 1a mat do tuong doi, tiét dien
ngang tuong doi va trit luong tuong doi cua loai.
Gia tri V = g*H*f, v6i f = 0,45. Nhiing loai trong
nhom wu thé va déng uwu thé c6 chi s6 IVi% trén 4%.
Phan tich két cau loai theo cac nhom duong kinh
va nhom chiéu cao, phan chia cu ly cac nhom duoc
can ct va bién do bién dong vé duong kinh va
chiéu cao ctia rimg.

Phan bo s6 cay theo cap duong kinh va cip
chiéu cao dugc moé phong voi ham phan bo
Weibull:

(%) = A (X - X)) “Pexph (X - X)) %

Phan tich chi s6 hén giao (HG) [6] va chi s
phtc tap vé cau truc rimg (SCI) [7].

Trong d6: S 1a s6 loai, N 1a so cay, H 1a chiéu
cao binh quan, G la tiét dién ngang binh quan.

HG=S/N

SCI = S*N*H*G) /10*

Tinh da dang loai cay g6 duoc tinh toan va
phan tich theo thanh phan S (s6 loai), N (mat do)
va nhing chi s6 da dang [8] nhu:

Chi s6 phong phu loai Margalef (1968):

d = (51)/log(N)

Trong do6: d 1a chi s6 Margalef; S 1a s6 loai; N
la s6 luong ca thé.

- Chi so6 dong déu Pielou (1977):

J =H/In(S)

Trong d6: J’ 1a chi s6 déng déu; H’ 1a chi s6 da
dang Shanon-Weinner; S 1a s6 loai.

- Chi so da dang Shanon-Weinner (1963):

H’ = - Sum{[ (pi) *In (pi) ]

Trong do6: H 1a chi s6 da dang Shanon-
Weinner; S 1a so6 loai; pi = ni/N.
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- Chi s6 wu thé Simpson (1949):
X =-2[ni(ni-1)/N(N-1)]
Trong d6: ni 1a s6 cay loai i; N 1a tong so6 cay.

- Chi s6 hiém cua Guarino va Napolitano
(2006):

IR=(1-n/N) x 100

Trong d6: IR 1a chi s6 hiém — Rare index; n 1a
s6 0 xuat hién loai quan tam; N 1 tong s6 6 nghién
clu.

- Danh sach céc loai quy, hiém duoc xac dinh
theo Sach Do Viet Nam (2007) [9], Nghi dinh so
84/2021/ND/CP [10] va Danh luc Do thé gioi
(2024) [11].

Trong d6: Sach Do Viet Nam (2007). Cap CR =

Rat nguy cap; EN = Nguy cap; VU = Sé nguy cap; LR
= it nguy cap; Danh luc Do thé gioi (2024). Cap CR
= Rat nguy cap; EN = Nguy cap; VU = Sé nguy cap;
LC = It nguy cdp; NT = Sip bi de doa; Nghi dinh s6
84/2021/ND/CP [9]. Nhom IA = Thuc vat ring
nghiém cam khai thac stt dung. Nhom IIA = Thuc
vat rimg han ché khai thac st dung.

Tinh trang tai sinh rimg dugc phan tich théng
qua cac thanh phan: Két cau loai, phan bo theo cap
chiéu cao va phan b6 theo cap chat luong (tot,
trung binh, x4u).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. C4u tric t6 thanh loai

3.1.1. Thanh phan loai va ho thuc vat

Bang 1. Thanh phan loai cay gb & khu vic nghién ciru
STT Tén loai Teén khoa hoc Ho Viét Nam Ho khoa hoc
1 Binh linh long | Vifex pinnata Téch Verbenaceae
2 Cam Parinari annamensis Cam Chrysobalanaceae
3 Cam lai Dalbergia oliveri Dau Fabaceae
4 Cam lién Shorea siamensis Sao dau Dipterocarpaceae
5 Coc rimg Spondlas pinnata Dao 16n hot Anacardiaceae
6 Dé4u long Dipterocarpus intricatus Sao dau Dipterocarpaceae
7 Gang luu Randia tomentosa Ca phe Rubiaceae
8 Gao vang Nauclea orientalis Ca phe Rubiaceae
9 Giay Walsura bonii Ca phé Rubiaceae
10  |Gié trang Lithocarpus dealbatus Dé Fagaceae
11  |Lim xet Peltophorum pterocarpum bau Fabaceae
12 |Maca Buchanania reticulata Dao 16n hot Anacardiaceae
13 |Me rimg Phyllanthus emblica Thau Dau Euphorbiaceae
14  |Nhau rung Morinda tomentosa Ca phée Rubiaceae
15  [Nho néi Diospyros eriantha Thi Ebenaceae
16  |Sén mu Shorea roxburghii Sao dau Dipterocarpaceae
17  [Thirtng Diospyros sylvatica Thi Ebenaceae
18 |[Tram Syzygium sp. Sim Myrtaceae
19  [Tram trang Canarium album Tram Burseraceae
20  [Xoairung Mangifera duperreana Dao 16n hot Anacardiaceae

Két qua téng hop so lieu vé ten cac loai cay go
ttr 15 OTC cho thay, so luong loai cay gb & khu vuc
kha thap, da bat gap 20 loai thuoc 18 chi va 11 ho
thuc vat khac nhau. Trong d6, cac ho cé @6 giau cé
vé loai cao bao goém: Ca phé (Rubiaceae), Dao 1on
hot (Anacardiaceae), Sao dau (Dipterocarpaceae),

Thi (Ebenaceae) va Pau (Fabaceae). Lién quan
dén s6 luong ca thé cta cac loai thi Cam lién 1a loai
c6 s6 luong ca thé cao nhat voi 640 cay (56,5%);
tiép dén la Dau long vaoi 156 cay (13,8%); Cam 1a 81
cay (7,2%); Gié trang 1a 54 cay (4,8%); 16 loai con
lai c6 s6 luong ca thé thap dao dong tir 3 - 36 cay
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0,3 - 3,2%), trong @6 nhiing loai c6 @6 phong phu
thap la: Binh linh long, Nhau rimg, Nho néi, Xoai
rimg, Ma ca, Lim xet, Tram trang, Me rimg. Diéu
nay cho thay, do6i twong nghién ctu 12 rimg rung la
nghéo, thanh phan loai don gian véi wu thé cha

yéu la cac loai cay thuoc ho Sao dau chiém wu thé.
Iéoéi

4

2

0

Rubiaccac [N -~
Anacardiaceac [ -
Ebenaceac [N

Fabaceac [

Burseraceae [l —
Euphotbiaceac [l —
Fagaceac [l —
Myrtaceae [l —
Verbenaceae Jll —

Dipterocarpacecac [

Chrysobalanaceac [l —

Hinh 1. S6 lwong loai cia c4c ho tai khu vie
nghién cttu
3.1.2. Két cau ho va két cau loai ¢ khu virc
nghién cuu

Doi voi két cau ho thuc vat, qua két qua & bang
2 cho thdy, ho Sao dau chiém wu thé, ho déng wu
thé 1a ho Cam. Trong do, ho Sao dau dong gop
72,7% vé mat do, 84,5% tiét dien ngang va 86,8% vé
trit luong, IVi = 81,3%. Ho Cam dong gop 7,2% vé
mat do, 4,1% tiét dien ngang va 2,9% vé trix luong,
IVi = 4,7%; 9 ho con lai c6 téng do6 uu thé 1a 14,0%,
trung binh 1,6%/ho. Két qua téng hop con cho
thay, s6 loai cay g6 bat gap & cac OTC 1a 20 loai,
dao dong tir 8 - 15 loai/OTC; mat do quan thu
trung binh la 755 cay/ha, dao dong tir 530 - 890
cay/ha; tiét dién ngang than cay trung binh 1a 16,7
m?®/ha, dao dong tir 12,5 - 19,4 m?/ha; trix luong gb
trung binh 1a 85,4 m*/ha, dao dong tir 57,6 m*/ha
(OTC15) dén 99,4 m®/ha (OTC10). Piéu nay cho
thay, cac loai va so luong ca thé cta cac loai phan
bo trong rimg tw nhién la khong dong nhat theo
khong gian, thé hién loai cay go, do0 uu thé cac
loai, mat do va trt luong cta trang thai rimg nghéo
& khu vuc nghién ctu 1a khong déng déu.

Bang 2. Két cdu ho thye vat & khu vuc nghién ctu

STT Ho N (cay/ha) | G (m*/ha) | V(m’/ha) | Ni% | Gi% | Vi% | IVi%
1 Sao dau 549 14,12 74,11 72,7 | 84,5 | 86,8 | 81,3
2 Cam 54 0,68 2,44 7,2 4,1 2,9 4,7

Téng 2 ho 603 14,8 76,6 79,9 | 88,6 | 89,7 | 86,0
11 9 ho khac 152 1,9 8,9 20,1 | 114 | 10,3 | 14,0
Téng cong 755 16,7 85,4 100 100 100 100

Bang 3. Két cdu loai & khu vuc nghién ctru

STT Ten loai N (cay/ha) | G (m?/ha) | V(m?/ha) | Ni% | Gi% | Vi% | IVi%
1 Céam lién 427 11,1 57,0 56,5 | 66,5 | 66,7 | 63,2
2 Dau long 104 2,6 15,1 13,8 | 15,7 | 17,7 | 15,7
3 Cam 54 0,7 2,4 7,2 4,1 2,9 4,7

Téng 3 loai 585 14,4 74,5 775 | 86,3 | 87,2 | 83,7
20 17 loai khac 170 2,3 10,9 22,5 | 13,7 | 12,8 | 16,3
Téng cong 755 16,7 85,4 100 100 100 100

Két qua phan tich két cau loai & khu vuc cho
thay, c6 3 loai cay g vu thé (Cam lién) va dong wu
thé (Dau long, Cam). Mat do, tiét dién ngang va
trit lwong cua 3 loai nay tuwong tng la 585 cay/ha,
14,4 m*/ha va 74,5 m*®/ha, 17 loai con lai twong ting
la 170 cay/ha, 2,3 m?/ha va 10,9 m*®/ha. Chi so
IVi% trung binh cta 3 loai cay g6 uu thé va déng
uu thé 1a 83,7%; trong d6 16n nhat la Cdm lién
(63,2%), tiép dén la Dau long (15,7%) va thap nhat

la Cam (4,7%), con lai 17 loai khac c6 hé so t6
thanh 1a 16,3%, trung binh 1,0%/loai.

Cong thuc t6 thanh: 0,632C1 + 0,157D1 +
0,470C + 0,163Lk.

Trong do: Cl: Cam lién; DI: Dau long; C: Cam;
Lk: Loai khac.

Thong qua két qua phan tich két cau ho va loai
cay go tai khu vuc nghién ctru cho thay, ho Sao
dau véi 2 loai Cam lién va Dau long chiém wu thé
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hoan toan trong quan thu ca vé mat do, tiét dien
ngang va trit luong lam phan, diéu nay ching té
diéu kién moi truong tai khu vuc nghién ciu kha
thich hop cho 2 loai cay nay sinh s6ng va phat
trién. Tt két qua phan tich két ciu loai cay gb co

thé khang dinh, thuc vat phan bo trong trang thai
rimg nghéo thuoc kiéu rimg rung 14 & khu vuc
nghién ctu da hinh thanh nén wu hop thuc vat
Cam lién, Dau long, Cam.

Bang 4. Két cdu loai theo nhém dudng kinh va chiéu cao & khu vt

rc nghién ctru

Nhom Culy S |N (cay/ha) | G (m?/ha) | V (m®/ha) | Ni% | Gi% | Vi% | Trung binh

4 463 7,7 32,7 61,4 | 45,8 | 38,4 48,5

( D <20
= 20 587 9,1 38,9 77,8 | 54,0 | 45,5 59,1
=) D> 20 2 155 7,2 43,5 20,6 | 42,9 | 50,9 38,1
6 167 7,7 46,5 22,2 | 46,0 | 54,5 40,9
H<10 4 317 4.8 17,5 42,0 | 28,7 | 20,5 30,4
- 19 400 5,5 20,0 53,0 | 33,1 | 23,4 36,5

am

§ 10<H<15 2 236 7,3 39,7 31,3 | 43,7 | 46,5 40,5
£ 14 301 8,6 46,9 39,8 | 51,5 | 54,9 48,8
2 51 2,5 17,9 6,8 | 15,0 | 21,0 14,2

H>15
4 54 2,6 18,5 7,2 | 154 | 21,7 14,8
Téng cong 20 755 16,7 85,4 100 | 100 | 100 100

Ghi chu: So liéu hang trén Ia cua lodi wu thé va dong wu thé, hang dudi I4 tong s6' ¢ moi nhom.

Két qua phan tich két cau theo nhom duong
kinh cho thay, mac du so6 loai cay g6, mat do va tiét
dién ngang tap trung cht yéu & nhom duong kinh
D < 20 cm nhung trtt luong ring & nhom dwong
kinh D > 20 cm lai c6 gia tri cao hon. Lién quan
dén nhom D < 20 cm cho thdy, rimg dang trong
giai doan phuc hoi véi day da so luong loai cay &
khu vuc, s6 cay duong kinh thap chiém ty 1é cao va
c6 gia tri trung binh vé N, G va V cao hon. Tuong
te nhu két cau theo nhom duong kinh, khi phan
tich két cau theo nhom chiéu cao, két qua ciing
cho thay, so loai va mat do cac loai & nhom chiéu
cao nho chiém ty 1é rat cao (H < 10 m 1a 53,0%).
Tritt luong rimg tap trung cht yéu ¢ 10p chiéu cao
10 < H< 15 m (54,9%), & tang vuot troi vé chiéu cao
c6 mat do kha thap, chi vdi 7,2% s6 cay nhung trix
luong dong gop kha cao (21,7%). Thong qua két
qua phan tich két cau loai theo nhém duong kinh
va nhom chiéu cao, c6 thé di dén két luan, ring
hién dang trong giai doan phuc héi kha tot.

3.2. C4u tric rimg & khu virc nghién cttu
3.2.1. Phan bo so cay theo cap duong kinh

Két qua phan tich s6 lieu da chi ra rang,
duong kinh binh quan cta trang thai rimg nghién
ctru 13 15,8 cm. Pham vi bién dong duong kinh tir
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cap 8 cm dén cap 36 cm. Hé s6 bién dong duong
kinh nhan gia tri cao (Cv = 35,4%). Hinh thai
duong cong phan b6 N/D c6 dang mot dinh léch
trai va s6 cay giam dan tir cap 16 cm. S6 cay tap
trung phan 16n ¢ 3 cip kinh nhoé dau tién voi 512
cay/ha chiém dén 67,8% téng s6 cay trong quan
thu, s6 cay c6 duong kinh 16n D > 16 cm chi voi
243 cay/ha, chiém ty lé 32,2%. Két qua thir nghiém
ham Weibull 14 ham phu hop dé moé ta quy luat
phan b6 phan tram s6 cay theo cap duong kinh doi
voi trang thai ring nghéo & khu vuc nghién ctu.
Ham mat do nhu sau:

f(x) = 1,3*0,0477*D"**exp(-0,0477*D")
O = 7,09 < %2005 = 11,07; P = 0,3414)

N%
30,0
25,0 OA\
200 \\\
150 AN N
’ N
WL/ N M
30 \k\
T
0,0 —
8 12 16 20 24 28 32 36 Di3 (cm)

Hinh 2. Bé thj phan b6 N%/D & khu virc
nghién ctru
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Puong ly thuyét ctia phan bo N%/D co dinh
nam & cap kinh 12 cm, sau do s6 luong cay giam
dan khi cap duong kinh ting lén. Diéu nay phan
anh rimg dang trong giai doan phuc hoi voi nhiéu
ca thé & cac cap duong kinh nho.

3.2.2. Phan bo'so cay theo cap chiéu cao

Tt két qua tinh toan dac trung phan bo, chiéu
cao binh quan cua trang thai rimg nghién ctu la
9,9 m. Pham vi bién dong chiéu cao tir cap 5 - 19
m. Hé s6 bién dong chiéu cao nhan gia tri kha cao
(Cv = 29,8%). Hinh thai duong cong phan bo so cay
theo cap chiéu cao c6 dang mot dinh lech trai (Sk
= 0,4) va hoi nhon (Ku =-0,1). S6 cay taing manh ttr
cap chiéu cao 5 - 9 m sau d6 giam dan & cac cap
chiéu cao con lai. SO luwong ca thé tap trung chu
yéu & cap 9 m va 11 m véi 398 cay/ha chiém 52,7%
trén téng so cau trong quan thu, sé cay trén 13 m
chi c6 182 cay/ha chiém 24,1%. Két qua mo phong
ham Weibull 1a ham pht hop dé mo ta quy luat
phan b6 phan tram so6 cay theo cip chiéu cao doi
véi trang thai ring nghéo & khu vuc nghién ctu.
Ham mat @6 nhu sau:

f(x) =1,9 * 0,0269* H* * exp(-0,0269 * H')

(%o = 9,04 < X20,05= 11,07; P = 0,2254)

buong ly thuyét ctia phan bo N%/H c6 dinh
nam & cap chiéu cao 9 m, sau do6 s6 luong cay giam
dan khi cap chiéu cao ting lén. Tuong tu nhu phan
b6 s6 cay theo cap duong kinh, phan bo s6 cay

theo cap chiéu cao ciing co6 so luong lon cé thé co
chiéu cao & nhimng cip nho, mot lan nita thé hién
rimg dang trong giai doan phuc hoi voi nhiéu ca
thé c6 kich thudc nho.

N%
35,0
30,0 Py
25,0 ,/\ ™
20,0 L ﬁ\.\
/ ——Nm%
15,0
/ N —Nlt%
10,0 /
/ N
50 -.%\
0,0 e
5 7 9 11 13 15 17 19 H(m)
Hinh 3. Dé thi phan b N%/H & khu virc
nghién ctu

3.2.3 Do hon giao va do phiic tap vé cau tric
rung

Két qua phan tich s6 lieu doi voi 15 OTC, do
hoén giao (HG) cua rimg dao dong tir 0,12 - 0,18,
trung binh 1a 0,15 + 0,01. Chi s6 phtc tap vé cau
truc dao dong tur 0,68 - 2,24, trung binh la 1,44 +
0,12.

Doi voi trang thai rimg nghéo thuoc kiéu ring
rung 14, do thanh phan loai cay gb it va don gian,
mat do ctia cac OTC khong cao nén dan dén chi so
hon giao ciing nhu chi s6 phtic tap vé cau truc
mang gid tri thap.

Bang 5. Do hon giao va phic tap vé ciu tric rimng & khu virc nghién citu
Gia tri S (loai) | N (cay) | Hbq (m) G (md HG SCI
Nho nhat 8 53 8,9 1,25 0,12 0,68
Lon nhat 15 89 10,6 1,94 0,18 2,24
Trung binh | 11+0,5 | 75+26 | 9,9+0,1 | 1,67+0,05 | 0,15+0,005 | 1,44 +0,12
3.3. Pa dang loai cay go & khu viec nghién ctiru 22
20 Gttt
Két qua phan tich duong cong tich lay loai - ;_,x"'*
theo dién tich cho thay, s6 loai moi ting manh tir 16
sau 0,1 - 0,4 ha, sau d6 tang nhe dan cho dén 1,0 14— ——loai
ha, tir 1,1 - 1,5 ha thi so6 loai 6n dinh va khong xuat 12 4/
hién thém loai méi. Nhu vay, dung~ luqng mau de 10 TIPY YR T
phan tich tinh da dang loai cay go doi voi trang OTCet 12y

thai rimg nghéo thuoc kiéu rimg rung 1a & khu vuc
nghién ctu da duwoc dam bao.
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3.3.1. Pa dang murc ho va loai

bai voi da dang & muc ho, tong so ho tai khu
vuc nghién cttu 11 ho, khi tinh da dang d6i voi cac
OTC cho két qua: S6 ho binh quan la 8 + 0,3
ho/0,1 ha; dao dong tir 6 - 10 ho, Cv = 17,3%. Chi so6
dpargater trung binh 1a 1,56 + 0,07; dao dong tir 1,18 -
2,04 va kha 6n dinh gitra cac OTC, Cv = 17,7%. Do
phong phu ctia cac ho cay gb kha thap J' = 0,50 +
0,03. Chi s6 da dang ho H’ trung binh 1a 1,02 +
0,07; dao dong tir 0,68 - 1,49; hé s6 bién dong kha
cao 27,4%. Chi s6 wu thé Simpson (A") trung binh
co gia tri cao X’ = 0,55 = 0,03, dao dong tir 0,37 -
0,71; he so bién dong Cv = 22,0%. Thong qua két
qua phan tich cac chi s6 da dang cho thay, da dang
ho & khu vuc nghién cttu & mtc trung binh théap.

boi voi da dang loai cay g6 (Bang 7), trung
binh trong moéi OTC c6 11 + 0,5 loai/0,1 ha, dao

dong tir 8 - 15 loai, he s6 bién dong Cv = 15,5%. Mat
d6 trung binh la 75 + 2,6 cay/0,1 ha, dao dong tur
53 - 89 cay/0,1 ha, Cv = 13,3%. Chi 80 dy,gaes trung
binh 1a 2,37 + 0,09, dao dong tir 1,76 - 3,17, Cv¥% =
15,2%. Chi s6 J’ = 0,62 + 0,03, dao dong tir 0,48 -
0,81 va bién dong nho gitta cac OTC Cv = 17,9%.
Chi s6 da dang loai cay g6 (H’) trung binh 1a 1,50 +
0,09, dao dong tir 1,09 - 2,09, hé so6 bién dong la
22,4%. Chi s6 uwu thé Simpson ()) trung binh la
0,37 + 0,03, dao dong tir 0,19 - 0,54 va co su bién
dong lon vé do uwu thé gita cac OTC Cv = 34,2%.
Do tuong dong loai cay g6 1a rat cao va c6 su khac
nhau gitta cac OTC, trung binh 1a 76,0%. Két qua
phan tich da dang loai cho thay, do vu thé cang
cao thi tinh da dang cang thap, bén canh do thong
qua chi s6 H’ va J’ cho thay, & khu vuc nghién cttu
c6 tinh da dang loai cay g6 ¢ muc trung binh thap.

Bang 6. Pa dang vé ho thuc vat

STT Dac trung Ho N d T H x
1 Trung binh 8 75 1,56 0,50 1,02 0,55
2 Sai tiéu chuin 0,3 2,6 0,07 0,03 0,07 0,03
3 bo lech chuin 1,3 10,1 0,28 0,11 0,28 0,12
4 Bién do 4 36 0,86 0,32 0,81 0,35
5 Nho nhat 6 53 1,18 0,35 0,68 0,37
6 Lom nhat 10 89 2,04 0,67 1,49 0,71
7 S6 OTC 15 15 15 15 15 15
8 Cv (%) 17,3 13,3 17,7 21,4 27,4 22,0

Bang 7. Da dang vé loai

STT Pac trung S N d J H Az
1 Trung binh 11 75 2,37 0,62 1,50 0,37
2 Sai tiéu chuin 0,5 2,6 0,09 0,03 0,09 0,03
3 bo lech chuin 1,8 10,1 0,36 0,11 0,34 0,13
4 Bién do 7 36 1,41 0,33 1,00 0,35
5 Nho nhat 8 53 1,76 0,48 1,09 0,19
6 Lon nhat 15 89 3,17 0,81 2,09 0,54
7 S6 OTC 15 15 15 15 15 15
8 Cv (%) 15,5 13,3 15,2 17,9 22,4 34,2

3.3.2. Phan bo' va muic do hiém cac loai

Két qua phan tich c6 16 loai phan bé ngau
nhién (80,0%) va chi co 4 loai (20,0%) phan bo theo
dam. C6 thé nhan dinh rang phan 16n thuc vat
phan b6 trong rimg tu nhién ngau nhién, tuy nhién
tuy theo kiéu rimg, trang thai rimg khac nhau
cting nhu dac tinh sinh hoc ctia cac loai cdy ma cé

thé hinh thanh nén nhing kiéu phan bo khac
nhau. O day, doi tuong nghién ctu la trang thai
rimg nghéo thudc kiéu rimg rung la nén tinh da
dang khong cao so voi nhiig kiéu rimg thuong
xanh. Bon loai phan bo theo dam la Cam lai, Gié
trang, Thi ring va Tram trang, so v6i nhing loai
cay ho Sao dau, cac loai nay c6 do phong phu kha
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thap nhung lai xuat hién & nhiéu OTC nén hinh  ghi nhan loai cuc ky hiém va rat hiém, chi c6 3 loai

thanh nén phan bo nay. Lién quan dén do hiém hiém (15,0%) 1a Binh linh long, Nhau rimg va

ctia cac loai, thong qua chi s6 hiém, két qua chua Tram trang. 17 loai con lai 1a s6 loai khong hiém.
Béng 8. Phan bé va mirc @9 hiém cac loai

STT Phan bo S (loai) S %) Mic do S (loai) S %)

1 Ngau nhién 16 80,0 Hiém 3 15,0

bam 4 20,0 Khong hiém 17 85,0

Téng cong 20 100 Téng cong 20 100

Bang 9. Danh sach nhimg loai quy, hiém tai khu vic nghién ctru
STT Tén loai Teén khoa hoc Ho khoa hoc SDVN | Nb8&4 | IUCN

1 Binh linh long | Vitex pinnata Verbenaceae LC
2 Céam lai Dalbergia oliveri Fabaceae EN ITA CR
3 C4m lién Shorea siamensis Dipterocarpaceae LC
4 D4u long Dipterocarpus intricatus |Dipterocarpaceae EN
5 Gang luu Randia tomentosa Rubiaceae LC
6 Gao vang Nauclea orientalis Rubiaceae LC
7 Sén mu Shorea roxburghii Dipterocarpaceae VU

Chi chu: SDVN: Sich D6 Viét Nam (2007) [8]; ND84 li Nghi dinh s 84/2021/ND-CP [9]; IUCN:

Danh Iuc Do thé gioi (2024) [10].

Mic du so loai cay gb tai khu vuc nghién ctru
khong cao, chi c6 20 loai nhung c6 dén 7 loai cay
quy, hiém. Trong do, c6 01 loai nguy cap theo
Sach Do Viet Nam (2007) [8] 1la Cam lai
(Dalbergia oliver)) va day ctng la loai cay duoc
quy dinh han ché khai thac va stt dung theo Nghi
dinh 84/2021/ND-CP [9]; theo Danh luc Do thé
gioi (2024) [10] co 7 loai; trong dd, cé loai rat nguy
cap 1a Cam lai va loai nguy cdp l1a Dau long
(Dipterocarpus intricatus).

3.4. Dic diém tai sinh & khu virc nghién citu

3.4.1. Thanh phan va két cau loai cay t4i sinh

Két qua tong hop thanh phan loai cay go tai
sinh (Bang 10) cho thay, tai khu vuc nghién cuu,
do anh hudng boi thanh phan loai cay me dan dén

s6 luong loai cay tai sinh khong cao, da bat gip
duoc 19 loai thudc 17 chi va 11 ho thuc vat khac
nhau. Khi xem xét moi quan hé gitta thanh phan
loai cay me va cay tai sinh cho thay, mic do tuong
déng vé ho va loai cay go la rat cao (tuong tng
0,91 va 0,92; bang 11). Piéu nay cho thdy, thanh
phan loai cay doi voi trang thai rimg nghién ctu
kha 6n dinh, cac loai cay da gieo giong va déu co
cay tai sinh. Doi voi ho thuc vat, c6 su khac nhau
gitra cay me va cay tai sinh la ho Sim (Myrtaceae)
va ho Na (Annonaceae); loai cay gé khong bat gap
tai sinh 1a Nhau rimg (Morinda tomentosa), loai tai
sinh khac v6i thanh phan loai cay me 1a Dén do
(Xylopia vielana), kha nang cao 1a do viéc bo tri
cac OTC c6 thé chua roi vao vi tri cay me va cay tai
sinh & thuc dia.

Bang 10. Thanh phan loai cay tai sinh

STT Tén loai Tén khoa hoc Ho Viét Nam Ho khoa hoc
1 Binh linh l6ng Vitex pinnata Téch Verbenaceae
2 Cam Parinari annamensis Cam Chrysobalanaceae
3 Cam lai Dalbergia oliveri bau Fabaceae
4 Céam lién Shorea siamensis Sao dau Dipterocarpaceae
5 Coc ring Spondias pinnata Dao 16n hot Anacardiaceae
6 Dau long Dipterocarpus intricatus Sao dau Dipterocarpaceae
7 Dén d6 Xylopia vielana Na Annonaceae
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STT Tén loai Teén khoa hoc Ho Viét Nam Ho khoa hoc
8 Gang luu Randia tomentosa Caphe Rubiaceae
9 Gao vang Nauclea orientalis Ca phé Rubiaceae
10 Giay Walsura bonii Caphe Rubiaceae
11 Gié trang Lithocarpus dealbatus Dé Fagaceae
12 Lim xet Peltophorum pterocarpum Dau Fabaceae
13 Ma ca Buchanania reticulata Dao 16n hot Anacardiaceae
14 Me rimg Phyllanthus emblica Thau dau Euphorbiaceae
15 Nho noi Diospyros eriantha Thi Ebenaceae
16 Sén mu Shorea roxburghii Sao dau Dipterocarpaceae
17 Thi rimg Diospyros sylvatica Thi Ebenaceae
18 Tram tring Canarium album Tram Burseraceae
19 Xoai rimng Mangifera duperreana Dao 16n hot Anacardiaceae
Bang 11. Do twong dong gitra thanh phin cdy me va cy tdi sinh
Ho Cay me Cay tai sinh Loai Cay me Cay tai sinh
Cay me 1 Cay me 1
Cay tai sinh 0,91 1 Cay tai sinh 0,92 1
Bang 12. Két ciu loai cay t4i sinh & khu viee chiém 35,3% (1.499 cay/ha), trung binh moéi loai 1a
nghién ciru 2,5%. Két qua cho thay, tuong tw nhu do wu thé &
st | Tt coya | e | gl e i
1 Cam lien 1.477 34,8 khu vuc con c6 su tham gia thanh phan wu thé tai
sinh ctia ho Thau dau (Me rimg), ho Ca phé (Giang
2 | Merimg 363 8,5 lyu) va ho Pao 1on hot (Coc rimg), day cang la
j nhing loai thich nghi va phan bé phé bién & cac
3 Gang lyu 352 83 trang thai rimg rung la.
4 Céc rimg 293 6,9 3.4.2. Phan bo cdy tdi sinh theo cap chiéu cao
\ vd pham chat
> Dau long 261 6,2 Chat luong cay tai sinh dudi tan rimg nghéo
Téng 5 loai 2.746 | 64,7 tai khu vuc nghién ctru 1a rat tot. Ty 1é cay tai sinh
c6 chat luong tot 1a 72,4%, s6 cay tai sinh & chat
19 | 14 loai khac 1499 | 353 luwong trung binh chiém ty 1é 25,6% va cay tai sinh
] c6 chat luong xau chi chiém 2,0%. Cay tai sinh c6
Tong cong 4.245 100 trién vong da vuot tang cay bui c6 kha nang phat

Tong s6 loai cay tai sinh duéi tan rimg 1a 19
loai, trong d6 c6 5 loai trong nhom loai wu thé va
dong uwu thé, bao gdbm: Cam lién (34,8%), Me rimg
(8,5%), Gang luu (8,3%), Coc rimg (6,9%) va Dau
long (6,2%). Mat do cay tai sinh la 4.245 cay/ha
(100%); trong d9, 5 loai wu thé va déng wu thé dong
gop 64,7% (2.746 cay/ha), con lai 14 loai khac chi

trién manh dé tham gia vao ting tan cua ring
trong tuwong lai (H > 2 m, c6 pham chat tot va trung
binh) chi€ém khoang 21,4% téng s6 cay (907
cay/ha). Voi mat do cay tai sinh trién vong nhu
vay cho thay, rimg sé dam bao duoc so luong ca
thé tham gia vao tang tan rimg trong tuong lai.
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Béng 13. Phan bé cay tai sinh theo phdm chét

Phdm chat
Cap H (m) A B C Téng
(cay/ha) | A (%) | (cay/ha) | B (%) | (cay/ha) | C%
<0,5 688 16,2 32 0,8 53 1,3 773
0,5-1 784 18,5 43 1,0 11 0,3 837
1-1,5 624 14,7 245 5,8 869
1,5-2 469 11,1 368 8,7 16 0,4 853
2-3 288 6,8 277 6,5 5 0,1 571
>3 219 5,2 123 2,9 341
| Tong cong 3.072 72,4 1.088 25,6 85 2,0 4.245
4. KET LUAN 16 thang 11 nam 2018, quy dinh vé diéu tra, kiém

Tai khu vuc da bat gap duoc 20 loai thudc 18
chi va 11 ho thuc vat khac nhau. Ho uu thé va
déng wu thé 1a: Sao dau va Cam. Loai uu thé va
déng uu thé 1a;: Cam lien, Dau 1ong va Cam.

Két cau loai, mat do va tri lwong tap trung chu
yéu & nhom D < 20 cm va 16p 10 < H < 15 m; triv
luong binh quan la 85,4 m*/ha, mat do binh quan
la 755 cay/ha, D, 5 = 15,8 cm, H,, = 9,9 m; phan bo
s6 cay theo ciap duong kinh va cap chiéu cao déu
c6 dang mot dinh léch trai va phu hop véi ham
phan bo Weibull.

So6 loai cay tai sinh tai ghi nhan duoc tai khu
vuc nghién ctru 1a 19 loai, mic do twong déng ho
va loai cay tai sinh voi cay me la rat cao (twong tng
0,91 va 0,92). Mat do tai sinh kha cao va cay tai
sinh dién ra lién tuc dudi tan rimg, da so cay tai
sinh c6 chat luwong kha tot (> 90%).

Vi dac thu rimg rung 14 theo mua voi vu thé
ho Sao dau cao nén tinh da dang ho va da dang
loai cay gb & muc trung binh thap (H,, = 1,02 va
H’,s = 1,50); theo danh muc loai quy, hiém (Sach
bo Viet Nam (2007), Nghi dinh so 84/2021/ND-
CP, Danh luc Do thé gioi (2024)) da ghi nhan duoc
7 loai voi cac mire do khac nhau.
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STRUCTURE AND REGENERATION CHARACTERISTICS OF DECIDUOUS BROADLEAF
POORFOREST IN NINH SON WARD, KHANH HOA PROVINCE

Phan Minh Xuan!, Le Hy Quang?
!Nong Lam University, Ho Chi Minh city
? Thuan Nam Forest Ranger
Abstract

This results of a study on the forest structure and tree species diversity of poor forest in the
deciduous forest, Ninh Son ward, Khanh Hoa province, Vietnam. The objective of the study was
to identify the structural characteristics and species diversity of woody plants to support forest
management and biodiversity conservation. The data were collected from 15 plots, 0.1 ha each.
Information recorded in these plots included tree species composition, forest density, diameter at
breast height (DBH), tree height of all woody individuals. The results identified 20 species
belonging to 18 genera and 11 families. The most speciesrich families were Rubiaceae,
Anacardiaceae, Dipterocarpaceae, Ebenaceae, Fabaceae; among these, Dipterocarpaceae was the
dominant family. The dominant and co-dominant species included Shorea siamensis,
Dipterocarpus intricatus, Parinari annamensis. Tree composition, density, volume were mainly
concentrated in the DBH class < 20 cm and height class 10 < H < 15 m. The average volume was
85.4 m3/ha, with an average density of 755 trees/ha; mean DBH and height were 15.8 cm and 9.9
m, respectively. The diameter and height class distributions exhibited left-skewed of curve and
fitting on Weibull distribution. A total of 19 regenerating tree species were recorded, with high
similarity to the adult (91% at the family and 92% at the species). Natural regeneration density was
relatively high (4,245 trees/ha), with regeneration occurring continuously under the forest
canopy; more than 90% of regenerating individuals were of good quality and showed adequate
numbers for future succession. Species and family diversity indices were relatively low (H’g, =
1.02; H'gecies = 1.50). A total of seven rare and valuable tree species listed in the IUCN Red List
(2024) were recorded, including one species listed in the Vietnam Red Data Book and one
species protected under Decree No. 84/2021/ND-CP: Vitex pinnata, Dalbergia oliveri, Shorea
siamensis, Dipterocarpus Intricatus, Randia tomentosa, Nauclea orientalis, Shorea roxburghii.
Three species were based on rarity index (RI), including Vifex pinnata, Morinda fomentosa,
Canarium album.

Keywords: Forest structure, regeneration, tree species diversity, deciduous forest, poor forest,
Ninh Son ward, Khanh Hoa province.

Ngay nhén bai: 10/4/2025

Ngay chuyén phéan bién: 26/5/2025
Ngay thong qua phan bién: 20/6/2025
Ngay duyét ding: 25/6/2025
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KHAD SAT NGUYEN NHAN O NHIEM
VA SU SAN LONG CHI TRA CUA NGUOIT DAN NHAM
CAI THIEN CHAT LUONG NUOC RACH DAU SAU,
THANH PHO CAN THO

Nguyén Thanh Giao" ", Huynh Thi Hong Nhién', Nguyén Thi Ngoc Xuyén’,
Lé Thi My Anh!, Trrong Hoang Pan’, Tran Thi Kim Héng!
! Khoa Moi truong va Tai nguyén thién nhién, Truong Dai hoc Can Tho
"Email- ntgiao @ctu.edu.vn
TOM TAT
Nghién ctru duoc thuc hién nham x4c dinh cac nguyén nhan gay 6 nhiém va danh gia su san long
chi trd ctia nguoi dan dia phwong nham cai thién chat luong nudc tai rach Pau Sau, thanh pho
Can Tho. Phuong phap tiép can bao gom: Khao sat thuc té két hop phong van 60 ho dan sinh
song ven rach va do dac cac thong s6 chat luong nudc hién truong nhu: pH, nhiét do, do duc
(NTU), oxy hoa tan (DO), do dan dien (EC) va téng chat ran hoa tan (TDS). Két qua cho thay,
khoang 90% nguoi dan nhan dinh rang, chat luong nudc mat tai rach Pau Sau dang & muc 6
nhiém ning dén rat nang. Nguyén nhan chinh giy 6 nhiém duoc xac dinh 1a do nudéc thai sinh
hoat va cac hoat dong san xuat, gay anh hudng tieu cuc dén stc khoe cong déng, hoat dong kinh
doanh va chat luong moi truong song. Két qua phan tich chat luong nuéc cing ghi nhan tinh
trang 6 nhiém tai tit ca cac vi tri khdo sat. Cac yéu t6 nhu: Trinh d¢ hoc van, nhan dinh vé mtc
d6 6 nhiém, mic do anh hudng ctia 6 nhiém nguodn nuoc déu dong vai tro quan trong trong viéc
quyét dinh su sén long chi tra. Cac giai phap duoc nguoi dan dé xuat bao gdom: Tang cuong tuyén
truyén nang cao nhan thitc nguoi dan, kiém soat chat ché cac nguon thai va thuc hién nao vét
kénh, rach dinh ky. Két qua nghién cttu cung cap co s¢ thong tin khoa hoc hitu ich cho cong tac
quan ly va cai thién chat lwong nudc tai rach Dau Sau.

Tt khoa: Chat lrong nudc mat, mitc san sang chi tra, nudc thai sinh hoat, 6 nhiém.

1. BAT VAN BE

Nuoc gitt vai trd quan trong doi voi su song
ctia con nguodi va cac sinh vat trén trai dat. Tuy
nhién, 6 nhiém nguén nudc da va dang 1a thach
thic chung, dac biét tai cac trung tam do thi. 0]
déng bang song Ctru Long (PBSCL), thanh pho
Can Tho la trung tam kinh té khu vuc, véi su tang
truong dang ké trong cac linh vuc thuong mai, du
lich va khoa hoc cong nghé. Thanh pho Can Tho
c6 mang ludi song ngoi, kénh, rach chang chit,
bao gom cac tuyén kénh chinh nhu: Binh Thuy,
Tra Noc, O Mon va Thét Not, véi téng chiéu dai
lén dén 16 km. Mac du vay, nhiéu nghién ctu da
bao c4o rang, chat luong nudc mat dang ngay mot
suy giam dudi tac dong téng hop cta céac yéu to tu
nhién va hoat dong nhan sinh [1 - 4]. Cac hoat
dong xa thai sinh hoat truc tiép va khong qua xtr ly

xuong keénh, rach dugc xem la nguyén nhan cha
yéu [5, 6]. Bén canh d9, cac luu vuc con chiu anh
huodng tir ngudn thai cong nghiép, nudc mua chay
tran va mot phan dang ké tir luong 16n nuoc thai
sinh hoat tai cac viung tap trung nhiéu khu cong
nghiép [7]. Su suy giam chat luong nudc cap cho
sinh hoat d6 thi duoc biéu hién ro rét qua viéec
nhiéu chi tiéu nhu: Mau sac, do duc, d6 ctng, ham
luong clorua, sulfate, chat ran lo ltrng, nhu cau oxy
sinh héa (BOD), nhu cau oxy héa hoc (COD),
nitrite va nitrate vuot quy chuan cho phép tir 2 - 5
lan [5, 8].

Trong b6i canh dd, rach Dau Sau 1a mot tuyén
kénh noi véi song Can Tho dang déi mat véi tinh
trang 0 nhiém dang ké. Du c6 su luu thong nudc
voi song Can Tho nhung rach Pau Siu van o
nhiém nghiém trong, diéu nay c6 thé nhan thay
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qua mau nudc den va tinh trang rac thai ton dong.
Maic du cac nghién ctu vé chat luong nudc mit tai
thanh pho Can Tho da duoc quan tAm, nhung cac
nghién ctru vé nguyén nhan cu thé gay 6 nhiém
duoc dé xuat va su san long chi tra dé cai thién
ngudn nudc ctia nguodi dan van con han ché. Chinh
vi vay, nghién cttu nay duoc thuc hién nham xac
dinh cac nguyén nhan chinh gay 6 nhiém nudc
mat tai rach Pau Sau dua trén y kién ctia nguoi
dan, trén co s& do dé xuat cac giai phap phu hop
dé cai thién chat lwong moi truong nudc tai khu
VUuc nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Khao sat va phong van ho dan

bé thu thap thong tin vé nhan thic, thai do
ctia cong dong ciing nhu cac yéu to kinh té€ - xa hoi
lien quan dén van dé 6 nhiém va su sén long chi
tra cho viéc cai thién chat luong nuoc, da tién hanh
khao sat bang bang cau héi. Doi tuong khao sat 1a
cac ho gia dinh dang truc tiép sinh song tai khu
vuc ven rach Pau Séu, véi 60 nguoi dan tham gia
phong van truc tiép. Noi dung phiéu khéo sat duoc
xay dung gdm bon phan chinh.

- Phan 1: Thu thap thong tin chung vé dic
diém nhan kh4u hoc cta nguoi tra 1oi va ho gia
dinh (gi6i tinh, tudi, trinh d6 hoc van, nghé
nghiép, thu nhap, thoi gian cu tra).

- Phan 2: Thu thap nhitng nhan dinh va danh
gi4 ctia nguoi dan vé hién trang chat luong nudc
mat tai rach Pau Sdu theo cdm quan va kinh
nghiém sinh song.

- Phan 3: Tim hiéu vé cac nguyén nhan duoc
nguoi dan cho la gay ra tinh trang 6 nhiém nguon
nudc tai khu vuc nghién ctu.

- Phan 4: Panh gia mac do hiéu biét cta
nguoi dan vé nhing tac dong tiéu cuc ctia 6 nhiém
nuoc dén doi song, sic khoe va moi trueong va su
san long dong gép tai chinh (Willingness To Pay -
WTP) dé cai thién chat luong nuoc.

2.2. Thu thap va phan tich mau nuéc mit

Péanh gia thuc trang chat luong nuéc mat tai
rach Pau Sau duoc thuyc hién thong qua viec do
dac truc ti€p cac chi tieu ly hoa co ban tai hién

truong. Cac chi tieu duoc lua chon bao gom: pH,
nhiét do (°C) d6 duc (NTU), ham luong oxy hoa
tan (DO, mg/L), tong chat ran hoa tan (TDS, ppt)
va do dan dién (EC, uS/cm). Viéc thu mau va do
dac duoc tién hanh bang cac thiét bi do nhanh.
Mau nudc duogc thu tai 3 vi tri khac nhau doc theo
tuyén rach Dau Sau. D€ ghi nhan su bién dong cta
cac chi tiéu trong khoang thoi gian ngan nhat
dinh, viéc do dac tai méi vi tri duoc lap lai trong 3
ngay lién tuc (tir ngay 20 thang 01 nam 2024 dén
ngay 22 thang 01 nam 2024).

2.3. Xtz Iy va phan tich s6 liéu

S6 liéu thu thap tir phiéu khao sat nguoi dan
duoc ma hoa va phan tich thong ké mo ta. Cac dai
luong nhu tan sut va gia tri trung binh duogc tinh
toan dé mo ta cac dac diém ctia doi tuong khao sat.
Két qua duoc trinh bay dudi dang bang biéu va cac
biéu @6 voi ty 1é phan tram (%). Doi voi dir lieu
chat luong nudc, phuong phap phan tich phuong
sai (ANOVA) duoc stt dung nham so sanh va danh
gia su khac biét co y nghia thong ké ctia cac chi
tiéu chat lwong nudc gitta cac vi tri ldy mau va gitra
cac thoi gian quan trac khac nhau. Dé xac dinh cac
yéu t0 anh hudng dén su sin long chi tra cta
nguoi dan, phuwong phap phan tich tuong quan
(correlation analysis) da duoc ap dung. Phan tich
nay nham danh gi4 méi quan hé gitra mic do san
long chi trd voi cac bién doc lap bao gom: Dic
diém nhan khau hoc (trinh d6 hoc van, gidi tinh,
tudi, thoi gian cu tra), nhan dinh vé mac do o
nhiém, muic do anh hudéng ctia 6 nhiém nudc dén
stc khoe va chat luong cudc song, mic do hiéu
biét vé tac dong ctia 6 nhiém. Phan tich thong ké
dir lieu (ANOVA va phan tich twong quan) duogc
thuc hién trén phan mém SPSS phién ban 20.0 for
Windows (IBM Corp, Armonk, New York).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém nhan khiu hoc

Thong tin chi tiét vé dac diém nhan khiu hoc
ctia 60 ho dan tham gia phong van duoc trinh bay
trong bang 1. Ty lé nit giéi tham gia khao sat
(58,3%) cao hon nam gioi (41,7%). Vé trinh do hoc
van, nhom doi twong c6 trinh do tit trung cap/cao
dang/dai hoc (TC-CB-DH) chiém ty 1é cao nhat
(53,3%), tiép theo la trung hoc phé thong (21,7%),

94 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 7/2025



KHOA HOC & CONG NGHE

trung hoc co s& (16,7%) va tiéu hoc (8,3%), co thé
cho thay rang, trinh do hoc van twong doi tot tai
khu vuc khao sat. Co cau nghé nghiép cua cac ho
dan kha da dang, trong d6 nhom ho kinh doanh,
budén ban chiém ty trong lon nhat (38,3%). Cac
nhém khac bao gom: Sinh vién (20,0%), noi tro
(11,7%), cong nhan (10,0%), nhan vién van phong
(8,3%), cac nganh nghé khac (10,0%) va cong chic
(1,7%). Vé thu nhap, phan 16n cac ho gia dinh co6
mutc thu nhap hang thang duéi 5 trieu dong
(43,3%), hodc tir 5 - 10 trieu dong (43,3%). Ty le ho

c6 thu nhap tir 10 - 20 trieu dong va trén 20 triéu
dong 1an luot 1a 5,0% va 8,3%. Dai voi dac diém vé
thoi gian cu trd tai khu vuc nghién ctru cho thay, ty
lé nguoi dan sinh séng dudi 5 nam chiém da so
(38,3%), cht yéu la sinh viéen va cong nhan lao
dong thue tro. Nhom nguoi dan dia phuong chiém
35,0%, trong khi s6 nguoi sinh song tit 6 - 14 nam
va tir 15 nam tré 1én 1an luot 1a 15,0% va 11,7%. Diéu
nay cho thay, khu vuc nghién cttu c6 su bién dong
dan cu nhat dinh.

Béang 1. Bic diém nhan khau hoc tai khu vizc nghién ciru

bac diém nhan khiu hoc Ty le (%) bac diém nhan khau hoc Ty le (%)
Giéi tinh Hoc van

Nam 41,7 Tiéu hoc 8,3
N 58,3 Trung hoc co s& 16,7
Thu nhap Trung hoc phé thong 21,7
< 5 trieu dong 43,3 Trung cap - cao dang - dai hoc 53,3
5-10 trieu déng 43,3 Nghé nghiép

10 - 20 triéu dong 5,0 Kinh doanh 38,3
Treén 20 trieu dong 8,3 Noi tro 11,7
Thoi gian sinh song Sinh vién 20,0
<5nam 38,3 Coéng nhan 10,0
6 - 14 nam 15,0 Céng chtic 1,7
>15nam 11,7 Nhan vién 8,3
Nguoi dan dia phuong 35,0 Khac 10,0

3.2. Nguyén nhan chinh giay 6 nhiém ngudn
nuéc tai rach Pau Sau

Két qua khao sat vé nhan dinh ctia nguoi dan
doi voi cac nguyén nhan gay 6 nhiém nguon nudc
mat tai rach Pau Sau duoc thé hién & hinh 1.
Khoang 32,8% nguoi dan cho rang, nudc thai sinh
hoat tir cac ho gia dinh la tic nhan chinh gay 0
nhiém, nhan dinh nay tuong dong voi két qua
nghién ctru ctia Tran Sy Nam va cs (2022) [4] doi
voi chat luong nudc mat tai doan kénh Bung Xang,
thanh pho Can Tho. Ngoai ra, c6 29,2% nguoi dan
cho rang, nudc thai tir cac hoat dong san xuat,
kinh doanh la nguyén nhan quan trong lam 0
nhiém ngudn nuodc. Chat thai ran sinh hoat ciing
duoc xem 1a mot yéu t6 dong gop dang ké vao tinh
trang 6 nhiém, voi 23,4% nguoi dan nhan dinh.
Thém vao do, 14,6% y kién khac cho ring, chat
thai ran tir cac khu cho trong khu vuc ciing 1a mot
ngudn gay 6 nhiém dang ké cho rach Pau Sau.
biéu nay ciing phu hop voi nhan dinh cta Phan

bic Nam (2023) [9], theo d6 nhiéu van dé moi
truong bao gém cac hanh vi bat nguén tir hoat
dong san xuat va sinh hoat.

ONudec thai sinh hoat cua gia dinh
ONude thai tir cac hoat dong san
xuat, kinh doanh

@ Chat thai sinh hoat

Chat thai rén tir chg

Hinh 1. Nguyén nhan chinh gay 6 nhiém nguén
nuéc tai rach Pau Sau

3.3. P4nh gi4 ctia ngudi dan vé muic 4o 6
nhiém nuwéc mit tai rach Pau Sdu

Két qua khao sat duoc & hinh 2 cho thay, hau
hét nguoi dan sinh song tai khu vuc rach Pau Sau
danh gia chat luong nudc mat bi 6 nhiém nghiém
trong. Cu thé, c6 51,7% y kién cho riang, nudc bi "o
nhiém nang" va 21,7% cho ring "6 nhiém rat
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nang". Ty lé nguoi dan nhan dinh mic do 6 nhiém
1a "vira" va "nhe" 1an luot 1a 16,7% va 10,0%. Két qua
nay ciing phu hop voi két qua nghién ctru ctia Vo
Thanh Danh (2010) [10], theo d6 c6 khoang 98%
nguoi dan cho rang, chat luong nudc song tai khu
vuc sinh song dang bi 6 nhiém va khong dam bao
cho cac hoat dong sinh hoat. Két qua nghién ctu
cia Nguyén Thanh Giao (2020) [11] ctung ghi
nhan, cac song, rach chinh tai thanh pho Can Tho
dang bi tac dong truc ti€p tir hoat dong xa thai.
Mot trong nhitng nguyén nhan dan dén nguon
nuéc bi 6 nhiém nang la do moét luong 1on nudce
thai sinh hoat d6 thi chi duogc xtr Iy so bo qua bé tu
hoai tai cac ho gia dinh ma chua duwoc thu gom va
xtr ly dat quy chuén truoc khi thai ra moi truong
[12].

00 nhiém nhe
00 nhiém vira
@0 nhiém nang

O nhiém rat ning

Hinh 2. Mttc d6 6 nhiém nuéc mit tai rach Pau
Sdu
3.4. Tac dong ctia 6 nhiém nudc dén doi song
va strc khée cong dong
3.4.1. Anh huéng dén sikc khde
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@Khongénh huong @Anh huong it OAnh huong @ Anh hudng nhigu @ Anh huong rat nhic

Hinh 3. Mitc d6 anh hudng dén sirc khoe ciia
ngudi dan tai rach Pau Sau
Két qua phong van cho thiy, phan 16n nguoi
dan nhan dinh ngudn nuéc 6 nhiém tai rach Pau
Sau c6 anh hudng dén stic khoe (Hinh 3). Doi voi
cac bénh vé ho hap, co6 38,3% nguoi dan nhan dinh

& muc "anh huong', 23,3% & muc "anh huong rat
nhiéu", 21,7% & muc "anh huong nhiéu" va 6,7% &
muc "anh hudng it". Po6i voi cac bénh khac nhu:
Bénh ngoai da, bénh do ky sinh trung, bénh
duong tiéu hoa va cac bénh phu khoa, nguoi dan
cho rang muc do anh huong it hon. Cac nghién
ciu trudc day ciung ghi nhan tinh trang nuéc céd
mau den, gay ngtra va kho chiu khi tiép xuc [13].
Theo T6 chuc Y té Thé gioi (WHO), chat luong
nudc kém co6 thé gay ra khoang 80% cac loai bénh.

3.4.2. Anh hudng dén chét lirong cudc song va
cdc khia canh khac

O nhiém nguén nuéc duge cho la anh huong
"rat nhiéu" dén my quan do thi (chiém 43,3% nguoi
dan), hoat dong st dung nudc (40,0%), stc khoe
(33,3%), chat luong khong khi (28,3%), cac van dé
xa hoi (23,3%) va kinh t€ (13,3%) (Hinh 4). Ty le
nguoi dan nhan dinh 6 nhiém nuéc "khong anh
hudng" 1a twong doi thap, véi 3,3% (stc khoe), 6,7%
(khong khi), 5,0% (my quan), 13,3% (st dung
nuoc) va 21,7% (kinh té). Nhiéu nghién ctu trudc
day cting da bao cdo vé nhitng anh hudng bat loi
ctia 6 nhiém nuoc dén doi song nguoi dan [1, 14].
Slic khot 7

Kinh ¢ e R R
Xahi 1

My quan

Khng..

Nudc

20 40, C60
@Khong @Rat it DIt ONhieu ERat nhieu
Hinh 4. Mtc do6 anh huéng dén chit lugng cudc
song
3.5. Mirc d9 sin sang chi tra (WTP) ctia nguoi
dan @é cai thién chat lugng nudc

Két qua khao sat cho thiay phan hoi tich cuc
doi voi mirc do san long chi tra ctia nguoi dan dé
cai thién chat luong nudc tai rach Dau Sau.
Khoang 75,0% nguoi dan déng y chi trd néu co cac
giai phap hiéu qua tir co quan chirc nang dé giai
quyét cac van dé 6 nhiém, trong khi dé chi co
khoang 21,7% y kién khong dong y. Chi khoang
3,3% nguoi dan co y kién trung lap, véi ly do cho
rang, viec quyét dinh chi tra dé lam sach nguon
nuoc khong thuoc thim quyén ctia nguoi dan.
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biéu nay ciing da duoc ghi nhan trong két qua
nghién ctru cta Ngo Thi Thuy va cs (2015) [15],
theo do cac hoat dong lién quan dén moi truong
can do chinh quyén dia phuong chu tri va thuc
hién, dai dién cho nguyén vong ctia nguoi dan.
Nhitng ly do chinh khién nguoi dan dong y chi tra
bao gém: Mong mudn bao vé moi truong vi stc
khée cong dong (26,6% y kién), giam thiéu o
nhiém moi truomg (21,0%), cai thien my quan do
thi (20,3%), giam bot ganh ning cho cong déng

(17,5%) va bao vé da dang sinh hoc (14,7%). Diéu
nay cho thay, nguoi dan c6 nhan thic nhat dinh vé
tAm quan trong ctia viéc cai thién moi truong nudc.
Tuy nhién, két qua nghién ctru ciia Nguyén Thanh
Tam va cs (2022) [1] chi ra rang, mac du tat ca cac
ho dan déu mong muodn cai thién chat luong nudc
kénh, nhung nhan thic va thai do ctia nguoi dan
cling gop phan lam cho tinh trang 6 nhiém tré nén
tram trong hon.

Bang 2. Tuong quan clia cac yéu t6 nhan khiu hoc véi mic déng v sén sang chi tra dé cai thién chat
lugng nudc tai khu vige nghién ctru

Bién He so tuong quan (r) | Giatrithongkée p | Phan nhém yéu to
Thanh vién gia dinh 0,17 0,202 Nhan khiu hoc
Tudi 0,21 0,115 Nhan khau hoc
Gioi tinh 0,07 0,605 Nhan khau hoc
Hoc van 0,82" 0,000 Nhan khau hoc
Thoi gian sinh song -0,06 0,651 Nhan kh4u hoc
Mitc d6 6 nhiém 0,62 0,000 Moi truong
Muc do anh huéng dén stc khoe 0,41" 0,001 Stic khoée
Muc do aAnh ljuong dén chat 037" 0,003 Cuoe séng
lwong cudc song
Mitrc @6 hiéu biét 0,14 0,303 Nhan thtc
Y nghia nhan thtc 052" 0,000 Nhan thirc

boi voi nhom khong dong v chi trd cho ring,
chi nhitng nguoi san xuat, kinh doanh gay 6 nhiém
moéi nén trd phi (chiém 35%); viec bao vé moi
truong 1a trach nhiém ctia chinh quyén dia phuong
(chiém 18%) va cac ly do khac (chiém 47%). Cac ly
do khac duoc ghi nhan qua phong van sau nhu ho
chi la nguoi thué nha nén khong cé trach nhiém
chi tra, khong phai 1a nguoi gay ra 6 nhiém hodc
thu nhap qua thap khong dua chi tra thém chi phi
nay. Két qua nghién cttu ctia Ngo Thi Thuy va cs
(2015) [15] cang ghi nhan ly do khac, do6 1a vi gia
dinh da tu c6 bién phéap xtt ly nudc rieng. Diéu nay
c6 thé thay, su san sang chi tra cho viéc cai thién
chat luong nudc tai khu vuc nghién ctru ¢6 su khac
biét gitta cAc nhom doi tuong.

Két qua phan tich twong quan cho thay, mic
do sén sang chi trd c6 moi twong quan thuan voi
trinh do hoc van (r = 0,82; p < 0,001), nhan dinh vé
mtuc do 6 nhiém (r = 0,62; p < 0,001), muic do anh
huwong ctia 6 nhiém dén stc khoe (r = 0,41; p <
0,001), mic do anh hudéng dén chat luong cudc

song (r = 0,37; p < 0,01) va y nghia cta viéc nhan
thic vé van dé (r = 0,52; p < 0,001) (Bang 2). Cac
yéu t6 nhu: S6 thanh vién gia dinh, tudi, gioi tinh,
thoi gian sinh song va mic do hiéu biét chung
khong cho thidy méi twong quan c6 y nghia thong
ké. Moi tuong quan gitta WTP va trinh do hoc van
cling twong dong voi két qua nghién ctu ctia Ngo
Thi Thuy va cs (2015) [15], Péng Thanh Mai va cs
(2021) [16], theo @6 trinh do hoc van 1a mot trong
cac yéu t6 anh hudng dén mic sin long chi tra ciaa
nguoi dan.

3.6. Hién trang chat lvong nuwéc mit tai rach
Pau Sau

Nhiét do nuoc va pH dao dong trong khoang
2741 +147°C-29,32+1,25°Cva7,10+0,23-7,19
+ 0,11 (Bang 3); nam trong khoang giéi han cho
phép ctia QCVN 08:2023/BTNMT [17] do6i véi
nudc mat dung cho muc dich twdi tiéu hoac cac
muc dich tuong duwong khac. Gia tri DO tai khu
vuc rach Dau Sau dao dong tr 3,7 + 1,5- 4,3 + 1,3
mg/L, dugc xép vao mic D (DO > 2 mg/L) theo
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QCVN 08:2023/BTNMT [17], 1a mtc ap dung cho
giao thong thiy va cac muc dich twong duwong
khac véi yeu cau chat luong nudc thap, cho thay
chat luong nudc da bi suy giam dang ké do o
nhiém httu co.

Gia tri TDS tai cac diém khao sat dao dong tir
04 +02-05=0,2 ppt (tuong duong 400 - 500
mg/L). Py dan dién (EC) dao dong trong khoang
579 £ 245 - 747,4 + 26 uS/cm. Vi tri VI2 va VI3
déu co cac gia tri EC thuong xuyén vuot mirc 700
1S/cm, cho thay tiém 4n nguy co anh huong dén
cac muc dich st dung nuédc khac nhau. Gia tri do
duc dao dong tir 35,0 = 10,7 - 38,6 £ 6,8 NTU. bo
duc ctia cac song, kénh, rach ving PBSCL thuong
dao dong trong khoang 3,25 - 59,17 NTU [18]. o

duc cao trong nudc cé thé lam gidm kha nang
truyén anh sang, can tré qua trinh quang hop cta
thuc vat thuly sinh va tdo, tt d6 lam giam ham
luong oxy hoa tan trong nudc [3]. Két qua phan
tich ANOVA cho thay, khong c6 su khac biét co y
nghia thong ké (p > 0,05) doi voi cac gia tri pH,
DO, TDS, EC va d6 duc gitra 3 vi tri. Tuy nhién, cé
st khac biét co y nghia thong ké vé nhiét do gitta
cac vi tri. Diéu nay cho thay, tinh trang 6 nhiém c6
thé dién ra tuong doi dong déu doc theo doan rach
duoc khao sat doi voi hau hét cac chi tiéu, ngoai
trir nhiét do c6 thé chiu anh hudng cuc bo hon.
Nhin chung, két qua do dac cac chi tieu hién
truong khang dinh nhan dinh cta nguoi dan vé
tinh trang 6 nhiém tai rach Dau Sau.

Béng 3. So sanh mdt s6 chi tiéu danh gia chat luong nudc giira cac vi tri

Chi tiéu VT1 VT2 VT3

Nhiét do (°C) 274"+ 15 28,2+ 1,4 29,3+ 1,3

pH 7,1*+0,2 7,22+ 0,1 7,2°+0,1

DO (mg/L) 3,7°+15 4,1*+£1,4 43*+13

TDS (ppt) 0,4°+0,2 0,5+ 0,1 0,5+ 0,2

EC (uS/cm) 579*+ 245 647,6°+ 14 747,4°+ 26

bo duc (NTU) 35,0+ 10,7 36,8+ 5,2 38,6°+£ 6,8

3.7. CAc giai phap dé xudt ctia nguoi dan nhim  "thuong xuyén tham gia viéc nao vét kénh rach"

cai thién chat luong nuéc khi c6 su phat dong tir co quan Nha nudc. Viec

Két qua khao sat vé cac giai phap quan ly va
cai thién chat luong nudc tai rach Dau Sau theo y
kién ctia nguoi dan duoc trinh bay ¢ hinh 5, voi 6
nhom gidi phap chinh dwoc dé xuat. Giai phap
"tuyén truyén, van dong nguoi dan" duoc nguoi
dan lua chon nhiéu nhat, chiém 35,0% nguoi dan.
Nguoi dan tin ring, viéc thuc hién hiéu qua cong
tac tuyén truyén sé giup nang cao y thic ctia cong
déng vé viec khong x4 rac va nudc thai chua qua
xtr ly xuéng rach, tir d6 gép phan cai thién chat
lwong nuwdc. Thém vao do, khoang 21,7% nguoi dan
cho rang, can “thuc hién kiém soat nghiém ngat
doi voi cac nguédn thai”, diéu nay co thé duoc thuc
hién thong qua su can thiép ctia chinh quyén dia
phuong. Dé xuat "nguoi dan khong vt rac/xa thai
xudng rach" chiém 13,3% va "ting cuong nhan
thitc cong dong" (bao gom ca rac thai va nudc
thai) chiém 11,7%. Khoang 11,7% nguoi dan bay to
st "bang long chi tra tién" dé chinh quyén hoic co
quan chic nang thuc hién cac bién phap cai tao
chat luong nudc. Cudi cung, 6,7% y kién cho rang,

nang cao y thitc ctia nguoi dan vé thai do va hanh
vi d6i voi cac van dé moi truong 12 mot nhiém vu
cap thiét, doi hoi su dau tu lau dai, lién tuc vé thoi
gian, cong stc va nguodn luc [9, 19]. Do do, cé thé
khéng dinh, vai tro vo cing quan trong cta y thic
nguoi dan trong cong tac bao vé moi truong.

11,7%

OBing long chi tra tién

21,7%

6.7% B Thuong xuyén tham gia viéc nao vét kénh rach
BKhong virt rac/ xa thai xuéng rach

STuyén truyén van dong ngudi dan

O Tang cuong nhan thirc cong dong

B Thyc hién kiém soat nghiém ngat d6i véi cac
nguon thai

Hinh 5. Lira chon ctia ngudi dan vé gidi phap giam
thiéu 6 nhiém nudc
4. KET LUAN

Rach Pau Sau c6 mitc do 6 nhiém tir ning dén
rat nang theo danh gia ctia nguoi dan va két qua
do dac thuc té. Nguyén nhan chinh dan dén o
nhiém nguon nudc mit 1a do nudc thai sinh hoat,
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san xudt va rac thai chua duoc quan ly hiéu qua. O
nhiém nay tac dong tiéu cuc dén moi trudng, sic
khoe (nhat 1a ho hap), my quan va kinh té, duoc
nguoi dan nhan thic ro. Két qua do dac thuc té
cling chi ra rang, ham luong DO thap, EC va do
duc cao. Khoang 75% nguoi dan sin long chi tra dé
cai thién chat luong nudc. Su sdn long chi tra nay
lien quan chiat ché dén hoc van, nhan thic vé mitc
do 6 nhiém va cac tac dong dén stc khoe, chat
luong cudc song. Nguoi dan wu tién dé xuat cac
giai phap tuyeén truyén nang cao y thic va kiém
soat chat nguén thai tir co quan chitc nang. Két
qua cta nghién ctu 1a co s khoa hoc thuc tién, ho
tro quan 1y va cai thién chat luong nudc rach Dau
Sau va cac khu vuc tuong tu.
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Abstract

This study was conducted to identify the causes of pollution and assess the willingness of

residents to pay for improving the water quality of Dau Sau canal. The research involved a field
survey combined with interviews of 60 households living along the canal, along with on-site
measurements of key water quality parameters, namely, pH, temperature, turbidity (NTU),
dissolved oxygen (DO), electrical conductivity (EC) and total dissolved solids (TDS). The results
showed that about 90% of respondents believed that the surface water quality in Dau Sau canal
was at a level of heavy to very heavy pollution. The main causes of pollution were identified as
domestic wastewater and production activities, which adversely affect public health, business
activities and the living environment. The water quality analysis results also recorded pollution at
all surveyed locations. Factors such as education level, perception of pollution level and impact of
water pollution all play an important role in determining willingness to pay. Solutions proposed
by the people include increasing public awareness, strictly controlling waste sources and
periodically dredging canals. The research results provide a valuable scientific basis for
managing and improving water quality in the Dau Sau canal.

Keywords: Surface water quality, willingness to pay, pollution, domestic wastewater.
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