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NGHIEN CUU NHAN GIONG KHOAI LANG PHO CUONG
BANG PHUONG PHAP NUOI CAY MO TE BAOD
Vii Van Tung!, Nguyén Kim Chi!, Nguyén Thi Thu Hang®",
Nguyén Thi Hoa!, Hoang Thi Lan Huong', D6 Thi Lan!

! Trung tam Tai nguyén thuc vat

" Email: hang27hus @gmail.com

TOM TAT

Khoai lang Phé Cuong 12 mot loai khoai lang dac san ban dia cua tinh Quang Ngai dang bi thoai
hoa do viéc nhan giong vo tinh qua nhiéu thé hé. Muc tiéu ctia nghién cttu nham nhan nhanh in
vitro dé phuc trang giong khoai ndy. Pinh sinh truéong cta khoai lang Phé Cuong duoc st dung
lam vat lieu dé nuoi cdy tao mau sach in vitro. Két qua cho thay, khir trung bang javen 33% (5
phut) két hop véi xit ly bang HgCl, 0,1% (3 phut) cho hiéu qua khtr tring cao nhat. Méi truong tai
sinh choi phut hop 14 moi truong MS + 20 g/1 duong + 7 g/1 agar + 2 mg/1 NAA + 1 mg/1 GA; + 1,5
mg/1 BAP, cho chat luong chéi tot, chiéu cao choi trung binh dat 5,71 cm, voi trung binh 5,4
14/chéi. Moi truong nhan nhanh chéi khi mau duoc tai sinh tir dinh sinh truéng 1a moi truong MS
+20 g/1 duong + 7 g/1 agar + 2 mg/1 BAP + 1,5 mg/1 kinetin + 2 mg/1 GA; cho chat luwong chdi tot
nhat, véi hé s6 nhan choi dat 3,33 1an va chiéu cao choéi trung binh 1a 6,95 cm. Moéi trueong tao cay
con hoan chinh cho giong khoai lang Phé Cuong 1a moi truong MS + 20 g/1 duong + 7 g/1 agar +
1mg/1 GA; + 1 mg/1 NAA + 0,5 mg/1 IAA thich hop cho su sinh truong va phat trién ctia cay con,
voi trung binh 3,15 ré/choi, chiéu dai ré trung binh 1a 10,24 cm va chiéu cao cay trung binh dat

7,91 cm.

Tt khoa: Khoai lang Pho Curong, nudi cdy mo t€ bao, sach bénh.

1. DAT VAN BE

Khoai lang (lpomoea batatas (L.) Lam.) la mot
trong nhimng loai cay lwong thuc va ciing la cay rau
an cu phd bién trén thé gioi, co gia tri dinh duong
va kinh té cao. Hién nay, khoai lang 1a loai thuc
phdm quan trong giau dinh dudng, dam bao an
ninh lwong thuc cho nhiéu quoc gia, dac biét 1a
nguyén lieu dé ché bién tinh bot, con sinh hoc,
thitc an chan nu6i va nguyén liéu trong cac linh
vuc khac. Theo Xiao Y va cs (2022) [1], Viéet Nam
nam trong nhém 10 quéc gia san xuat khoai lang
l16n nhat thé gioi nam 2020. Khoai lang duoc trong
rong rai tir ving trung du mién nui Bac bo, chau
thé song Hong, cac tinh duyén hai mién Trung,
Tay Nguyén, Dong Nam bo cho dén vung dong
bang song Ctru Long.

Tai tinh Quang Ngai, khoai lang Phé Cuong
duoc biét dén la giong khoai lang dia phuong duoc
trong tir lau doi, phu hop voi diéu kién tu nhién dat
cat, c6 kha nang chiu han, man, pham chat ct dam

vi, thom ngon, rat duoc wa chuong [2]. Trong
nhitng nam gan day, nhu cau tiéu thu khoai lang
Phé Cuong ting nhung nang suat khoai lai giam,
khong dap ung duoc nhu cau thi truong. Nguyén
nhan chinh 1a do nguon giong khoai lang canh tac
lau doi bi thoai hoa. Thuc té cho thdy, viéc duy tri
va dé giong tir vu nay sang vu khac dan dén viec
giong bi thoai hoa, nhiém bénh virus lam giam sut
vé ca nang suat va chat luong. Trudc tinh hinh do,
giong khoai lang Phé Cuong sau phuc trang duoc
dua vao nghién cttu nhan giong bang phuong phap
nuodi cdy mo té bao dé tao ra cay con in vitro dam
bao dung ban chat di truyén, sach bénh, khic
phuc duoc nhing nhugc diém ctia phuong phap
nhan giong va dé giong truyén thong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién cttu

binh sinh truéng cta khoai lang Phé Cuong
(T23814).
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2.2. Phuong phap nghién ctru

2.2.1. Phuong phap nghién ctu chat khir trung
va thoi gian khur trung

Mau duoc khtr trung theo 5 cong thirc chat
khtt trung va thoi gian khi trung khac nhau. CT1:
Javen (33%) 5 phut; CT2: H,0, (10%) 10 phut; CT3:
HgCl, (0,1%) 5 phut; CT4: HgCl, (0,1%) 3 phut;
CT5: Javen (33%) 5 phuat + HgCl, (0,1%) 3 phut.

Sau d6, mau duoc ritra lai bang nuéc cat vo
trung sau moi lan kht trung. Tach dinh sinh
truong duoi kinh hién vi va dua vao moi trudng
nuéi cdy khoi dong (MS + 20 g/1 duong + 7 g/l
agar; pH 5,8). Sau 30 - 40 ngay nuoi cdy, tién hanh
theo doi cac chi tieu: Ty 1é mau sach (%), ty 1é mau
song (%), thoi gian mau bat chéi (ngay).

2.2.2. Phuong phap nghién ciru anh huong cua
GA, va BAP dén moi truong t4i sinh choi

bé nghién ctru moéi truong nuodi cay phu hop
cho tai sinh chéi khoai lang Phé Cuong, thi
nghiém trién khai gdm 6 cong thitc, méi cong thixc
nhéc lai 3 1an duoc trién khai dé theo doi kha nang
tai sinh chéi cia mau cdy sau 30 ngay.

CT1: Nén + 1 mg/1 GA, + 0,5 mg/1 BAP; CT2:
Nén + 1 mg/l GA; + 1 mg/1 BAP; CT3: Nén + 1
mg/1 GA; + 1,5 mg/1 BAP; CT4: Nén + 2 mg/1 GA,
+ 0,5 mg/1 BAP; CT5: Nén + 2 mg/1 GA; + 1 mg/1
BAP; CT6: Nén + 2 mg/1 GA, + 1,5 mg/1 BAP. Moi
truong nén: MS + 20 g/1 duong + 7 g/1 agar + 2
mg/1 NAA; pH 5,7 - 5,8.

Céc chi tieu theo doi: Ty 1é bat chéi (%), chiéu
cao trung binh chdi (cm), s6 14 trung binh/choi
(1), chat luong choi: Choi tot (choi map, 14 xanh
tham), chéi trung binh (chéi gay, 14 xanh), choi
kém (choi gy, 1a xanh nhat hoac chéi bi di dang).

2.2.3. Phuong phadp nghién ciu anh huong cua
BAP, kinetin va GA, dén kha nang tao va nhan
cum choi

bé xac dinh moi trudng nuodi cay phu hop cho
qua trinh nhan nhanh choéi khoai lang, dinh sinh
truong sau khi duoc tai sinh chéi 40 - 45 ngay duoc
dua vao moéi truong nudi cdy nghién ctu. Thi
nghiém nghién ctu anh huwong cia BAP, kinetin
va GA3 dén kha niang tao va nhan cum choi & 6
cong thic, moi cong thirc 30 mau, 3 1an nhéc.

CT1: Nén + 2 mg/1 BAP + 0,5 mg/1 kinetin +
0,5 mg/l GA;; CT2: Nén + 2 mg/1 BAP + 1 mg/1
kinetin + 1 mg/l GA,; CT3: Nén + 2 mg/1 BAP +
1,5 mg/1 kinetin + 2 mg/l GA;; CT4: Nén + 3 mg/1
BAP + 0,5 mg/1 GA;; CT5: Nén + 3 mg/1 BAP + 1
mg/1 GA;; CT6: Nén + 3 mg/1 BAP + 2 mg/1 GA..
Voi moi treong nén: MS + 20 g/1 duong + 7 g/l
agar; pH 5,7 - 5,8.

Sau 40 ngay cdy chuyén, tién hanh theo doi
cac chi tieu: He so6 nhan chéi, chiéu cao trung binh
choi, chat luwong chéi.

2.2.4. Phuong phap nghién cuu anh huong cua
NAA va IAA dén kha nang ra ré va tao cdy con
hodn chinh

Nhitng chéi cé kich thuéc 5-7 cm, c6 3-51a,
sinh truong va phat trién tot duoc dua vao moi
truong nuoi cay (MS + 20 g/1 duong + 7 g/1 agar +
1 mg/1 GA;) c6 bé sung chat diéu hoa sinh truong
NAA (nong do 0,5 mg/1; 1 mg/1) va IAA (ndong do
0,5 mg/1; 1 mg/1; 1,5 mg/1) dé tao ré va phat trién
thanh cay con. Sau 30 ngay ciy mau, tién hanh
theo doi cac chi tieu: Chiéu cao cay (cm), so ré
trung binh/choi va chiéu dai ré trung binh (cm).

2.2.5. Phuong phap xit Iy so liéu
Xtr ly s6 liéu bang phan mém SPSS 20.
2.3. Thoi gian nghién cttu

Nghién ctu duoc thuc hién tir thang 4 nam
2021 dén thang 3 nam 2022.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia chat khit trung va thoi
gian khtr triing dén ty 1é séng cta khoai lang Phé
Cuong

HgCl,, H,0,, javen déu 1a cac chat c¢6 kha nang
diét khuian duoc st dung don 1é hoac két hop
trong qua trinh lam sach mau trueoc khi nuoi cay.
Hiéu qua caa thoi gian khit trung duwgc danh gia
thong qua ty 1é mau sach bénh, ty 1é mau bat choi
va thoi gian mau bat chéi sau 30 ngay theo doi. Két
qua & bang 1 cho thdy, st dung cac cong thic khir
trung trong cac khoang thoi gian khac nhau co
anh huong ro rét dén cac chi tieu theo doi. Khir
trung bang H,0, 10% trong 10 phut hoic javen 33%
trong 5 phut cho ty 1é mau sach bénh thap nhat.
Kht tring mau bang javen 33% trong 5 phut két

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024



KHOA HOC CONG NGHE

hop xt Iy véi dung dich HgCl, 0,1% trong 3 phut
(CT5) cho ty lé mau sach bénh cao nhat, dat
78,33% va ty 1é mau bat chdi ciing dat cao nhat
(59,33%), thoi gian bat chéi trung binh la 13,3
ngay, két qua co su khac biét c6 y nghia thong ké
so voi cac cong thire con lai. Két qua ty 1é mau bat
chéi dat dugc & cong thic 5 twong duong véi két
qua nghién ctu cua Luong Thi Ngoc Tu va cs
(2019) [3] khi stt dung HgCl, 0,1% trong 10 phut
dé khtr trung cho giong khoai lang Nhat, ty 1é mau

mat choi dat 67,12%, cho hiéu qua kht tring cao
nhat [3]. Nhu vay, ¢ thi nghiém nay, voi sy tham
gia kh(t trung cta javen 33% trong 5 phut, da giam
duoc thoi gian tham gia khir trung ctia HgCl, 0,1%
chi trong 3 phut ma van dat duoc hiéu qua cao.
biéu d6 dong nghia, khi két hop javen va HgCl,
trong cac khoang thoi gian phu hop sé lam tang
hiéu quéa qua trinh khit tring mau va han ché anh
hudng ctia cac chat khir trung dén ty 1&¢ mau bat
chéi néu thoi gian khit tring dai.

Bang 1. Két qua anh hudng ctia chat khit triing va thoi gian khit triing dén ty 1 séng ctia mau

Thoi gian khir trung (phuat)
Cong thitc Ty 1¢ mau Ty lé mau bat | Thoi gian bat choi

Javen | H,0, | HgCl, sach (%) choi (%) (ngay)
(33%) (10%) (0,1%)

CT1 5 - - 29,76% 28,56 12,24*

CT2 - 10 - 23,157 19,45% 12,77

CT3 - - 5 45,78° 43,65 12,15%

CT4 - - 3 41,25 40,89 12,08°

CT5 5 - 3 78,334 59,33¢ 13,30°

Ghi chu: Cdc chir cdi khdc nhau trén cung mot cot chi ra su sai khdc cé y nghia thong ké cua trung

binh mau voi p<0,05 (Duncan’s test).

3.2. Anh huéng ctia GA; va BAP dén kha ning
t4i sinh chéi

Cytokinin 1a chat kich thich sinh truong duoc
dung phd bién trong nhan giong in vitro, kich
thich sy phan chia t¢ bao manh mé & thuc vat.
Cytokinin anh hudng ro rét va rat dic trung lén su
phan hoa co quan cua thuc vat, dac biét la sy phan
hoa choéi. Dé tang hé s6 nhan giong, nguoi ta ting
nong do cytokinin trong moi truong nuodi cay & giai
doan tao choi in vitro. Mot trong nhitng cytokinin
duoc stt dung chu yéu trong nhan giong in vitro 1a
BAP. Dé tang kha ning tai sinh choi, thi nghiém
két hop b6 sung them GA;. GA; la gibberelin

thuong duoc st dung dé kich thich su m& rong
ctia mo, thuc ddy sy phat trién theo chiéu dai cay.
Mic du GA; khong phai hoocmon thuc didy su
phan chia té bao manh nhu cac hoocmon thuoc
nhom cytokinin nhung khi két hop voi nhau, GA,
c6 thé anh hudéng dén kha ning tao chédi bing
cach ting cuong su phat trién cta cac phan md
rong, lam tang kha nang tao ra cac canh/nhanh
phu hodc chdi méi. Két hop stt dung BAP va GA; &
noéng do thich hop sé toi ru hoa qua trinh tai sinh
chéi khoai lang, anh hudéng ro rét dén chiéu cao
chéi, s6 1a/chéi va chat luong choi. Két qua anh
huong duoc thé hién & bang 2.
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Béang 2. Két qua anh hudng ciia GA; va BAP dén kha niing tai sinh chéi

A . A . Y a1 Chiéucao | Solatrung .
Conghic | ey | AP (i | chonoo | TnEbinh | inbvchdr | S AR
CT1 1 0,5 100 3,09 1,6 +
CT2 1 1 100 3,63 2,6 ++
CT3 1 1,5 100 5,71¢ 5,4 ++
CT4 2 0,5 100 7,24' 4,5° +
CT5 2 1 100 6,98° 3,6 +
CT6 2 1,5 100 4,59¢ 3,2¢ +

Ghi chu: +++: Choi tot; ++: Choi trung binh; +: Choi kém. Cdc chir cdi khdc nhau trén cung mot cot
chi ra sir sai khadc coé y nghia thong ké cua trung binh mau voi p<0,05 (Duncan’s test).

Bang 2 cho thay, khi b6 sung GA; (1 mg/1) va
BAP & nong do tang dan tix 0,5 - 1,5 mg/1 lam tang
dan s6 14 trung binh/choéi. Khi bd sung ting dan
GA; len noéng do 2 mg/1va BAP (0,5 mg/]), chiéu
cao chdi tang ro rét va co su khac biét, dat chiéu
cao chéi 16n nhat trong thi nghiém (7,24 cm);
nhung két hop voi su ting dan ctia néng do BAP
(1; 1,5 mg/1) thi chiéu cao choi va so6 14/choi déu
giam dan. Nhu vay, bé sung 1 mg/l1 GA; va 1,5
mg/1 BAP vao moi trudng nudi cay nén la thich
hop nhat cho kha nang tai sinh chdi khoai lang. O
cong thtrc nay, chiéu cao chdi dat muc trung binh
la 5,71 cm, nhung s6 14 trung binh/choi dat cao
nhat 1a 5,4 14 va chat luong choi tot. Hiéu qua tai
sinh chéi khoai lang Phé Cuong & cong thic 3
tuong duong voi két qua nghién ctru cia Masekesa
va cs (2016) [4] trén giong khoai lang dia phuong
Brondal, theo d6 nghién cttu da tim ra phuong
phap tot nhat dé nuoi cay tai sinh choi 1a két hop
b6 sung 10 mg/1 GA; va 1 mg/l BAP trong moi
truong nudi cdy, hiéu qua dat dugc chdi cao trung
binh trén 2 cm va s6 14 trung binh trén méi choi
dat 6 1a/chéi. Két qua nghién ctru ctia Belachew
Beyene va cs (2020) [5] trén giong khoai lang
Kulfo lai chi ra ring, ty 1é mau bat choi cao nhat
dat 77,78% va chiéu dai chéi dat 4,40 cm duoc quan
sat trén moi truong tai sinh chéi phu hop nhat khi
b6 sung 0,5 mg/1 BAP vao moéi tuong nuodi cay [5].

Nhu vay, khi két hop GA; va BAP ¢ cac nong do
thich hop tuy thudc vao giong sé tac dong tich cuc
nhat dén hiéu qua tai sinh chéi khoai lang.

3.3. Anh hudng ciia BAP, kinetin va GA, dén
kha ning tao va nhan cum chéi

Sau qua trinh tai sinh choéi, viéc nhan nhanh
cac cum choi dé dam bao so luong cay con trong
mot khoang thoi gian nhat dinh Ia rat quan trong.
Bang 3 thé hién sy anh huong ro rét cta cac cong
thite thi nghiém dén hé s6 nhan chéi va chiéu cao
trung binh chéi trong qua trinh nhan nhanh khoai
lang. C6 thé thay, khi st dung BAP & nong do 3
mg/1 két hop voi GA; & cac nong do 0,5; 1; 2 mg/1,
khong stt dung kinetin (CT4, 5, 6) cho hé s6 nhan
chéi thap, cac choi sinh truéng cham, choi gay va
xuat hién callus. BAP 1a hoocmon sinh trudéng
thudc nhom cytokinin, cé tac dung kich thich sinh
truéng t€ bao, lam tang toc do phan bao, thuong
duoc st dung cho méi truong nhan nhanh. Khi st
dung BAP & nong do cao, toc dd phan bao nhanh
nén xuat hién callus, choi phat trién kém, su twong
tac gitta cac chat gay ra tc ché su phat trién cta
chéi, kich thich sy hinh thanh mo6 bat dinh, lam
cho chéi phat trién cham va yéu. O nong do BAP 2
mg/1, két hop voi kinetin 0,5; 1; 1,5 mg/1 va GA;
0,5; 1; 2 mg/1 cho chat luong chdi t6t hon. O cong
thuc 3 (2 mg/1 BAP; 1,5 mg/1 kinetin; 2 mg/1 GA,)
cho hé s6 nhan chéi 16n nhat, dat 3,33 lan, chiéu
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cao trung binh choi dat cao nhat 1a 6,95 cm va chat  chai, thuc d4y su phat trién cta té bao va tao ra cac
luong choi tot. Nhu vay, kinetin stt dung két hop cau tric méi, lam tang hiéu qua ctia BAP trong
voi BAP ting cuong qué trinh tao va nhan cum viéc tao cum choi.

Béng 3. Két qua anh hudng ciia BAP, kinetin va GA3 dén kha niing tao chéi va nhan cum chéi

g/1) (mg/) GA, (mg/]) | choi (lan) chéi (em) choi
CT1 2 0,5 0,5 2,37 3,63 +
CT2 2 1 1 2,07° 5,49 -
CT3 2 1,5 2 3,33° 6,95° +++
CT4 3 - 0,5 2,07 3,64° +
CT5 3 - 1 2,33 3,86 +
CTe6 3 - 2 2,28" 4,33¢ +

Ghi chu: Cdc chir cdi khdc nhau trén cung mot cot chi ra su sai khdc cé y nghia thong ké cua trung
binh mau voi p<0,05 (Duncan’s test).

3.4. Anh hudng ctia NAA va IAA dén kha nang phd bién trong giam hom ciing nhu nuoi cdy té
ra ré va tao cay con hoan chinh bao thuc vat. D€ tang hiéu qua va da dang hoa qua

Auxin 1a chat diéu hoa sinh truéng co nhiéu trinh tao ré, thi nghiém st dung két hop 2 loai
hiéu tng sinh ly doi voi thuc vat, trong d6 c6 hieu auxin NAA va IAA voi cac nong do thte nghiém
ung kich thich tao ré bat dinh, nén duoc st dung khac nhau, két qua duoc thé hién ¢ bang 4.

Bang 4. Két qua nghién cttu anh hudéng ctia NAA va IAA dén kha ning ra ré vao tao ciy con hoan chinh

Cong thitc Nong do Noéng do IAA \Sf)’ ré tllgng: Chiég dairé Chiéu cao cay
NAA (mg/]) (mg/]) binh/choi (ré) trung binh (cm) (cm)
CT1 0,5 0,5 2,05° 6,09* 6,08
CT2 0,5 1 2,52b 7,63¢ 6,84°
CT3 0,5 1,5 3,00° 9,91¢ 7,65
CT4 1 0,5 3,15° 10,24f 7,91¢
CT5 1 1 2,207 7,981 7,58
CTé6 1 1,5 2,107 6,59" 747

Ghi chi: Cédc chit cdi khdc nhau trén cung mot cot chi ra suwr sai khic co y nghia thong ké cua trung
binh mau voi p<0,05 (Duncan’s test).
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Két qua cho thdy, NAA va IAA c6 anh hudng
ro rét dén sy hinh thanh ré va cay con in vitro
hoan chinh. O néng do NAA 0,5 mg/1 va néng do
IAA ting dan (0,5 - 1,5 mg/1), cac chi tiéu theo doi
déu tang theo. Nhung khi stt dung CT4 (1 mg/1
NAA va 0,5 mg/11AA), cac chi tiéu theo doi dat gia
tri lon nhat va su khac biét c6 y nghia thong ké, cu
thé dat trung binh 3,15 ré/choi, dai ré trung binh
dat 10,24 cm, chiéu cao cay con dat trung binh
7,91 cm. Van giit nguyén nong do NAA, ting nong
do IAA l1én 1 mg/1 va 1,5 mg/1 thi cac gia tri theo
doi giam. Diéu do chimg td, khi vuot qua nong do
thich hop cho su phat trién, auxin gay ra tac dung
nguoc, tc ché su phat trién ctia mo, giam kha
nang tao ra ré hoac gay ra hién tuong phat trién
mo khong dong déu. So sanh voi két qua nghién
ctu cua Lwong Thi Ngoc Tu va cs (2019) [3] trén
cay khoai lang Nhat cho thay, moi truong phu hop
tao cay hoan chinh cho giong khoai lang Nhat (MS
+ 10% nuoc dia + 30 g/1 duong + 8 g/l agar + 1 pm
GA; + 1,5 ppm IAA) cho s6 ré trung binh cao, dat
8,12 ré nhung chiéu dai ré va chiéu dai trung binh
than déu thap hon so voi két qua thi nghiém thu
duoc & CT4 (MS + 20 g/1 duong + 7 g/l agar + 1
mg/1 GA; + 1 mg/1 NAA + 0,5 mg/1 IAA) doi voi
khoai lang Phé Cuong. Nhu vay, bén canh vai tro
kiéu gen, ban chat va nong do cua cac chat diéu
hoa sinh truwong thuc vat co6 vai tro quan trong
trong su hinh thanh ré. C6 thé 1a do su khac nhau
vé giong khoai lang da dan dén cach dap tng khac
nhau v6i cac chat diéu hoa sinh truong thuc vat
khac nhau, nhung ciing khong thé pha nhan duoc
vai tro cta auxin trong viéc kich thich tao ré va
hinh thanh cay con khoai lang.

4. KET LUAN

Kht tring bang javen 33% (5 phut) két hop véi
xt ly bang HgCl, 0,1% (3 phut) cho hiéu qua kht
trung cao nhat, ty 1é mau sach dat 78,33%, ty lé
mau bat choi dat 59,33%, thoi gian bat choi trung
binh 1a 13,3 ngay. Moi truong tai sinh chdi 1a moi
truong MS + 20 g/1 duong + 7 g/1 agar + 2 mg/1
NAA + 1 mg/1 GA; + 1,5 mg/l BAP, chat luong
chéi tot, chiéu cao chéi trung binh dat 5,71 cm, v6i
trung binh 5,4 1a/chdi. Méi truong nhan nhanh
chéi khi mau duoc tai sinh tir dinh sinh truéng la
moi truong MS + 20 g/1 duong + 7 g/1 agar + 2

mg/1 BAP + 1,5 mg/1 kinetin + 2 mg/1 GA; cho
chat luong chéi tot nhat, voi hé s6 nhan chéi dat
3,33 lan va chiéu cao choéi trung binh 1a 6,95 cm.
Moi truong tao cay con hoan chinh cho giong
khoai lang Phé Cuong la moi truong MS + 20 g/1
duong + 7 g/1 agar + 1 mg/1 GA; + 1 mg/1 NAA +
0,5 mg/1 IAA thich hop cho s sinh truéng va phat
trién cta cay con, voi trung binh 3,15 ré/chéi,
chiéu dai ré trung binh 1a 10,24 cm va chiéu cao
cay trung binh dat 7,91 cm.

LOI CAM ON

Nghién ciru nay 12 mot phan cua dé tai nghién
cuu ung dung va phat trién cong nghé cap Quoc
gia: “Pdnh gii tiém nang di truyén va phat trién
nguon gen khoai lang ¢ Viét Nam” do Trung tim
T4 nguyén thuc vat Ia chu tri. Nhom tdc gid xin
tran trong cam on Bo Khoa hoc va Cong nghé da
cap kinh phi dé thuc hién nghién citu nay.
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STUDY ON PROPAGATING PHU CUONG SWEET POTATO BY CELL TISSUE CULTURE METHOD
Vu Van Tung’, Nguyen Kim Chi’!, Nguyen Thi Thu Hang?,
Nguyen Thi Hoa', Hoang Thi Lan Huong", Do Thi Lan'
! Plant Resouces Center
Summary

Pho Cuong sweet potato is a type of sweet potato indigenous to Quang Ngai province that is
degenerating due to asexual propagation over many generations. The goal of the research is to
rapidly multiply in vitro to revive this potato variety. The growth peak of Pho Cuong sweet potato
is used as a material to culture and create clean in vitro samples. Research results show that
disinfection with Javen 33% (5 minutes) combined with treatment with HgCl, 0.1% (3 minutes)
gives the highest disinfection efficiency. The suitable shoot regeneration environment is MS
medium + 20 g/1 sugar + 7 g/1 agar + 2 mg/1 NAA + 1 mg/1 GA; + 1.5 mg/1 BAP, for good shoot
quality, average bud height reaches 5.71 cm with an average of 5.4 leaves/bud. The medium for
rapid shoot multiplication when the sample is regenerated from the growth tip is MS medium +
20 g/1 sugar + 7 g/1 agar + 2 mg/1 BAP + 1.5 mg/1 kinetin + 2 mg/1 GA; for. The best bud quality,
with a bud multiplication factor of 3.33 times and an average bud height of 6.95 cm. The complete
seedling creation environment for Pho Cuong sweet potato variety is MS medium + 20 g/1 sugar +
7 g/l agar + 1 mg/1 GA; + 1 mg/1 NAA + 0.5 mg/1 IAA suitable for the growth and development of
seedlings, with an average of 3.15 roots/bud, an average root length of 10.24 cm and an average
plant height of 7.91 cm.

Keywords: Pho Cuong sweet potato, cell tissue culture, disease free.
Ngay nhan bai: 3/4/2024

Ngay chuyén phén bién: 10/4/2024

Ngay thong qua phan bién: 3/5/2024

Ngay duyét dang: 20/6/2024
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NGHIEN CUU NHAN GIONG CAC DONG VO TiNH
TRAM TRA (Melaleuca alternifolia Maiden &
E. Betche ex Cheel) A32.23 VA A26.218
BANG KY THUAT NUOI CAY IN VITRO
Khudt Thi Hai Ninh**, Nguy&n Thi Tho', Nguyén Hoang Anh’,

TOM TAT

Nguyén Thi Thanh Huong?, Hoang Thanh Loc?
! Truwong Pai hoc Lam nghiép
“Vién Cai thién giong va Phat trién lam sadn

* Email: khuatthihaininh @gmail.com

Tram tra (Melaleuca alternifolia Maiden & E. Betche ex Cheel) 1a loai c6 thé san xuéat tinh dau
giau terpinen-4-ol. Cac dong vo tinh Tram tra A26.218 va A32.23 c¢6 ham lwong va chat luwong tinh
dau cao da duoc Bo Nong nghiép va PTNT cong nhan 1a giong tién bo ky thuat. D€ dua nhanh
cac giong c6 trién vong nay vao san xuat can ti€p tuc nghién ctru va hoan thién ky thuat nhan
gioéng in vitro. Két qua nhan giong in vitro cac dong vo tinh Tram tra A26.218 va A32.23 cho thay:
Khtr tring mau choi bang Javel 5% trong thoi gian 10 phuat (voi ty 1é mau sach nay choi dat 74,44 -
77,78% sau 3 tuan nuoi cdy). Moi truong thich hop tao cum chéi 1a MS* (nong do NH,NO, giam di
1/2 so voi MS) + 1,0 mg/1 BAP + 0,2 mg/1 kinetin + 0,1 mg/1 NAA vo¢i ty 1é mau tao cum chéi dat
98,9 - 100%, hé s6 nhan choéi 5,05 - 5,16 14n; chiéu cao choi 1,56 - 1,61 cm sau 4 tuan nuoi cay). Moi
truong kich thich tiang truong choi la MS* + 0,5 mg/1 kinetin + 1,0 mg/1 BAP + 0,1 mg/1 NAA v6i
ché do che sang hoan toan trong 1 tuan dau, sau d6 chiéu sang 1.000 lux (cho ty 1é chéi hitu hiéu
dat 96,7 - 100%, chiéu cao choi dat 2,58 - 2,71 cm, chéi c6 chat lwong tot sau 4 tuan nuodi cay). Moi
truong ra ré thich hop 1a MS* + 1,0 mg/1 IBA (voi ty 1é choi ra ré 96,7 - 98,9%, so ré trén choi tir
4,17 - 4,73, chiéu dai ré tir 1,59 - 1,65 cm sau 3 tuan nudi cdy). Cay moé cac dong vo tinh Tram tra
A26.218 va A32.23 duoc cdy vao gia thé gom hon hop 30% trau hun + 70% dat tang B sang ky (dat
ty 1e cay cay song 94,4 - 95,6%, chiéu cao cay dat 25,23 - 25,70 cm va chat luong cay tot sau 3 thang
rangdi & vuon wom).

Tt khoa: Dong vo tinh, in vitro, nhan giong, Tram tra, tinh dau.

1. BAT VAN BE

Tram tra (Melaleuca alternifolia Maiden & E.
Betche ex Cheel) 1a loai c6 thé san xuit tinh dau
giau terpinen-4-ol, mot so cay co ty lé terpinen-4-ol
cao hon 75%. Tinh dau tir Tram tra Ia mot nguén
huong liéu rat tot, ¢ gia tri ca vé my phdm va duoc
pham (c6 tac dung khang sinh, khang khuén vi thé
c6 kha nang chita tri cac bénh gay ra bdi nam, vi
khuan, virus...) [1]. Do d6, hoat dong cai thién
giong dang rat duoc quan tam dé phat trién vao san
xuét. O Viet Nam, cac nghién ctu vé chon giong
Tram lay tinh dau da duoc tién hanh trong nhimg

niam gan day, nhiéu giong Tram tra c6 ham luong
va chat luong tinh dau cao da duoc chon loc. Tir
nam 2005 - 2017, Vién Cai thién giong va Phat trién
lam san da khao nghiém cac gia dinh Tram tra (co
nguédn goc tir Australia) tai huyén Ba Vi, thanh pho
Ha Noi va mot s6 noi khac véi muc tiéu 1ay tinh
dau giau terpinene-4-ol. Két qua da chon duogc 2
giong Tram tra A26.218 va A32.23 1a nhitng dong
vo tinh c6 ham luong va chat luong tinh dau cao da
duoc Bo Nong nghiép va PTNT coéng nhan la
giong tién bo ky thuat theo Quyét dinh so
3229/QDb-BNN-TCLN [2].
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Nhan giong in vitro Tram tra da duoc Mai Thi
Phuong Hoa va cs (2013), List va cs (1996), Nadia
va cs (2012), Chen va cs (2016), Yohana de
Oliveira va cs (2010), Carla Midori va Jean Carlos
(2021) [3 - 8] nghién ctru, tuy nhién méi giong
Tram tra déu thich tng v6i nhitng moi truong nuodi
cay khac nhau. Chinh vi vay, nghién cttu nhan
giong cac dong vo tinh Tram tra A26.218 va A32.23
bang ky thuat nuodi cdy in vitro 1a rat can thiét
nham gép phan dua nhanh cac giong Tram tra cé
trién vong vao san xuat.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong, vat lieu va dia diém nghién ciru

- boi tuong: Cac dong vo tinh Tram tra A32.23
va A26.218.

- Vat lieu: Chdi non moc tir cay me da tién
hanh tré hoa trude thoi diém 1ay mau 1 - 1,5 thang
do Vién Cai thién giong va Phat trién 1am san cung
cap.

- bia diém: Thi nghiém duwoc ti€én hanh tai
Phong Nuoi cady mo - té bao thuc vat, Vién Cong
nghé Sinh hoc Lam nghiép, Truong Dai hoc Lam
nghiép.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap bo tri thi nghiém

Nghién ctru duoc tién hanh theo cac budc: Tao
mau sach, tao cum choi, kich thich ting truéng
chéi, tao cay con hoan chinh, huin luyén va ra
ngoi cay mo. Moi cong thire thi nghiém duoc bo tri
3 lan lap, mai 1ap 30 mau. Diéu kién nuoi cay: So
gio chiéu sang 10 gio/ngay, nhiét do phong nuoi
tr 25 + 20°C

- Tao mau sach va nuoéi cdy khoi dong (Thi
nghiém 1)

+ Chon mau cdy: Mau duoc st dung 1a choi
bén than cay da duoc tré hoa (chéi 1 - 1,5 thang
tudi), do dai mau cdy 7 - 10 cm, chéi map, c6 mat
ngu & nach 14, cat bo 14, dé lai cuong 1a.

+ Kht trung so bo mau cay: Cat bo 1a dé lai
mot phan 14 va cudng 14, loai bd choi ngon dinh
trén cung qua non. Sau d6, ngam canh vao dung
dich xa phong loang, dung chdéi long dé co sach bé
mat ngoai ctia mau. Trang rira canh dud6i voi nudc
chay cho sach hét dung dich xa phong roi dung

nuoc cat trang sach mau chuyén vao trong phong
dé thuc hien ky thuat trong ti cay vo trung.

+ Khtr trung trong ti cdy vo trung: Pau tién
mau duoc rira bang nudc cat vo trung 2 - 3 1an, moi
lan rtra khoang 2 - 3 phuat. Sau d6 mau duoc khir
trung bang Javel 5%, véi thoi gian 5, 10, 15, 20
phuat. Cuéi ciing, mau duoc rira lai bing nudc cat
vo trung tir 2 - 3 1an dé loai bo Javel con bam trén
mau cay.

+ Mau sau khi cat bo b6t nhimg phan mo bi
tén thuong do ngam dung dich Javel (mau ciy cé
chiéu dai 2 - 3 cm, c6 it nhat 1 mat ngt) duoc ciy
vao moi truong MS + 30 g duong sucrose + 7 g/1
agar, pH moi truong = 5,8.

+ Thu thap s6 lieu: S6 mau sach nay chéi sau 3
tuan nuoi cay.

- Phurong phap tao cum choi va kich thich ting
truong choi

+ Anh huéng cta BAP dén kha ning tao cum
chéi (Thi nghiém 2)

Ké thira két qua nghién ctru trong giai doan
tao cum chéi caa Le Dinh Kha (2017) [1], cac
dong vo tinh Tram tra A32.23 va A26.218 trong
nghién ctru nay sé stt dung moi truong co ban gom
MS* (néng do NH,NO, giam di 1/2 so voi MS) + 1
mg/l NAA + 0,2 mg/1 kinetine + 30 g/1 duong
sucrose + 6 g/1 agar, pH moi truong = 5,8 va thay
d6i nong do BAP 0,2 - 1,5 mg/1.

Cuong @0 anh sang duoc stt dung trong sudt
chu ky nuéi l1a 1.000 lux.

Thu thap s6 liéu: Ty 1é mau tao cum choi, hé
s6 nhan choi, chiéu cao chéi (do nhitng chdi c6
chiéu cao trén 0,5 cm) sau 4 tuan nudi cay.

+ Anh huong ciia kinetin dén kha nang kich
thich tang truéng choi (Thi nghiém 3)

Str dung cong thic tot nhat & thi nghiém 2 ti€p
tuc diéu chinh nong do kinetin tir 0,1 - 0,5 mg/1.

Moi truong MS* bé sung 20 g/l duong
sucrose + 10 g/1 duong glucose + 6 g/1 agar, pH
moi truong = 5,8.

Anh sang duoc st dung 13 1.000 lux trong suét
chu ky nuéi.

Thu thap s6 liéu: S6 choi hitu hiéu (choi co
chiéu cao tir 1,5 cm), hé s6 nhan chdi va chiéu cao

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024 11



KHOA HOC CONG NGHE

choi (do nhirng choi cé chiéu cao trén 0,5 cm) sau
4 tuan nudi cay.

+ Anh huéng ciia 4nh sang dén kha nang kich
thich tang truéng choi (Thi nghiém 4)

Moi truong dinh dudng: Stt dung cong thic tot
nhat cta thi nghiém 3, ché do anh sang (AS) thi
nghiém gom:

AS1: Cuong do chiéu sang 2.000 lux trong 1
chu ky nudi.

AS2: Cuong d6 chiéu sang 1.000 lux trong 1
chu ky nudi.

AS3: Che sang hoan toan trong 1 tuan dau sau
khi cdy, sau do6 chiéu sang & cuong do 1.000 lux
thoi gian nuoi con lai ctia chu ky nuéi.

Thu thap so6 lieu: S6 choi hitu hiéu (choi co
chiéu cao tir 1,5 cm), chiéu cao choéi (do nhitng
chéi c6 chiéu cao trén 0,5 cm), chat luong chdi sau
4 tuan nudi cay.

- Phuong phap tao cdy hoan chinh

Cac choéi c6 chiéu cao tir 2 - 3 cm duoc cay
chuyén sang moi truong MS* + 30 g/1 duong
sucrose + 7 g/1 agar, pH moi truong = 5,8 va thay
déi néong do bé sung IBA (0,5; 1; 1,5; 2 mg/]) @é
tao cay con hoan chinh.

Thu thap s6 lieu: S6 choi ra ré, s6 ré/cay va
chiéu dai ré sau 3 tuan nudi cay.

- Phurong phap huan luyén va ra ngoi cay mo

Cay mo sau khi duoc huin luyén duoi anh
sang tan xa trong thoi gian 15 ngay, duogc rita sach
agar cat bot ré néu ré qua dai va ngam trong dung
dich viben C néng do 3% hodc cac loai dung dich
chong nam khac tir 3 - 5 phut. Cay ting cay truc
tiép vao bau; kich thudc tui bau 7 x 12 cm, dan day,
duc 16 xung quanh. Thi nghiém thanh phan ruot
bau gom cac loai gia thé (GT) sau day:

+ GT1: 100% la dat tang B sang ky.

+ GT2: 30% trau hun va 70% dat ting B sang
ky.

+ GT3: 30% gia thé trong nam linh chi sau khi
thu hoach qua thé (gdbm mun cua keo tron cam
ngo, cam gao) va 70% dat tang B sang ky.

Thu thap so6 lieu: Ty lé cay song, chiéu cao
cay, chat luong cay (cay tot: La xanh dam, tuoi,
than map khoé; cay trung binh: La xanh nhat,
tuoi, than map khoé; cay x4u: L4 xanh nhat, than
manh yéu) sau 3 thang ra ng6i trong vueon wom.

2.2.2. Phuong phap xit Iy so liéu

So sanh gitta cac cong thuc thi nghiem vé ty 1é
mau sach, ty 1é mau tao cum choi, ty 1é choéi ra ré
béang tiéu chuin khi binh phuong (%, dong thoi
tim cong thtc tot nhat bang tiéu chudn U (so sanh
2 mau vé chat).

So sanh gitta cac cong thuc thi nghiém vé so
luong chdi/cum, chiéu dai choi, chiéu dai ré va so
luong ré/cay bang phan tich phuong sai mot nhan
to. Su sai khac gitta cac cong thuc thi nghiém
thong qua khoang sai di t6i thiéu (Lsd).

S6 lieu da thu thap duoc xtt Iy bang phan mém
SPSS va phan mém Excel [9].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tao mau sach va nuéi cdy khéi dong (Thi
nghiém 1)

Javel 5% duoc stt dung dé khtt triing mau chéi
trong cac khoang thoi gian 5; 10; 15; 20 phut. Sau 3
tuan nuoi cay, két qua thi nghiém duoc thé hién
trong bang 1.

Bang 1 cho thay, khi thoi gian khit tring mau
chéi 5 phut ty 1é mau sach nay choi chi dat 34,44 -
35,56%, thap hon so voi cong thic khir trung mau
10 phut (v6i ty 1é mau sach nay chéi 74,44 - 77,78%.
Tang thoi gian kht trung 1én 15 phuat thi ty 1é mau
sach nay chéi chi con 30,00 - 31,11%, tham chi khi
tang thoi gian khir tring lén 20 phut thi ty 1é mau
sach nay choéi la thap nhat chi dat 23,33% & ca 2
dong vo tinh Tram tra. Nhu vay, khir trung mau
bang Javel 5% trong 10 phut cho két qua tot nhat
(Hinh 1).

Két qua nghién ctru cuia Lé Pinh Kha (2017)
[1] cho thay, khtt truing mau bing HgCl, 0,1%
trong 5 phut chia thanh 2 1an (3 + 2 phut) cho ty le
mau sach va mau sach nay chéi cao nhat (ty le
mau sach nay choi 67,8%). Trong nghién ctru nay,
stt dung Javel 5% trong 10 phut dé khtt truing mau
ciing c6 két qua kha quan, voi ty 1é mau sach nay
choi dat 74,44 - 77,78%. Vi vay, Javel ciing 1a mot
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loai hoa chat khuyén céo nén st dung dé gidm dung va gidm 6 nhiém moi truong so voi stt dung
thiéu doc hai cho con nguoi trong qua trinh st  HgCl,.

Béng 1. Anh hudng thoi gian khit tring mau chéi bing Javel 5% dén kha ning tao mau sach cac dong vo
tinh Tram tra A32.23 va A26.218 (Sau 3 tuan nudi cy)

Cac dong vo tinh Tram tra
Thoi gian st S8 mau thi A32.23 A26.218
dung Javel 5% .
(phtif) nghiém
L. S S6 mau Ty Ié mau
S6 mau sach Ty 1é mau sach , R N
nay choi nay chéi (%) sach nay sach nay choi
choi %)
5 90 32 35,56 31 34,44
10 90 67 74,44 70 77,78
15 90 28 31,11 27 30,00
20 90 21 23,33 21 23,33
Sig 0,0001 0,0001

_ # Y
Hinh 1. Miu sach cac dong vo tinh Tram tra khi khtt triing Javel 5% trong théi gian 10 phat
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3.2. Nghién ctru 4nh hudng ciia chat diéu hoa
sinh trudng va 4nh sang dén kha niang nhan nhanh
chéi

321 Anh hudng cia BAP dén khd nang tao
cum choéi (Thi nghiém 2)

Sau 3 tuan nuoi cdy khoi dau, tién hanh tach
chéi in vitro tai sinh va cdy chuyén sang moi
truong MS* b6 sung BAP, NAA, kinetin & cac
nong do khac nhau dé tham do kha ning tao cum
chéi. Bang 2 thé hién két qua theo doi thi nghiem
sau 4 tuan nuoi cay.

Két qua phan tich thong ké cho thay, gitta cac
cong thirc thi nghiém déu c6 su sai khac nhau ro
rét vé hé so nhan choi, chiéu cao choi (do sig <
0,05), khi co dinh 0,2 mg/1 kinetin va 0,1 mg/1 NAA
tang nong do BAP tir 0,2 - 1,5 mg/1 hé s6 nhan choi
dong vo tinh Tram tra A32.23 ting dan tir nong do
BAP 0,2 - 1,0 mg/] tuong tmg voi hé s6 nhan choi
dat 2,17 - 5,05 lan, nhung khi tang néng do lén 1,2 -
1,5 mg/1 thi hé s6 nhan chdi giam xuéng.

Két qua tuong tu nhan duwoc & dong vo tinh
Tram tra A26.218 dat hé s6 nhan choi lon nhat &
nong do 1 mg/1 BAP. Chiéu cao choi ¢ ca 2 dong
vo tinh Tram tra déu ghi nhan chiéu cao chéi dat
gié tri 16n hon ¢ nhitng cong thitc c6 hé s6 nhan
choi thap va chiéu cao chdi gidm dan & nhiing
cong thirc c6 hé s6 nhan chdi cao. Ty 1é mau tao
cum choéi tang ty 1é thuan véi nong do BAP, &
dong vo tinh Tram tra A32.23 dat 100% mau tao
cum choi tir nong do BAP 1,0 - 1,5 mg/1, dong vo
tinh Tram tra A26.218 c6 kha nang tao cum choi
tr nong do BAP 1,2 - 1,5 mg/1 v6i 100% s6 mau
tao cum choi. Khi nong @ BAP 16n hon 1 mg/1
hé s6 nhan choéi va chiéu cao chdi déu giam.
Nhu vay, véi ndong do BAP 16n hon 1 mg/l gay
ttc ché kha ning sinh trudng cta chéi. Diéu nay
cing duoc ghi nhan trong nghién cttu nhan
giong in vitro cac dong vo tinh Tram nam gan
Q4.44 va Q23.21 cua Khuat Thi Hai Ninh va cs
(2015) [10].

Bang 2. Kha niing tao cum chdi & cac dong vo tinh Tram tra A32.23 va A26.218 trong moéi truong MS* bé
sung 0,2 mg/1 kinetin + 0,1 mg/1 NAA + (0,2 - 1,5 mg/1 BAP) (Sau 4 tuan nuéi ciy)

Cac dong vo tinh Tram tra
A32.23 A.26.218
BAP (mg/1)
Ty 1é mau He S0 ChleuA a0 Ty lé mau tao | He s6 nhan | Chiéu cao chéi

tao cum nhan cho cum chodi (%) (lan) (cm)

chéi (%) (lan) (cm) ~ ’
0,2 78,9 2,17 2,19 71,0 2,15 2,08
0,4 82,2 2,71 1,96 83,3 2,85 1,87
0,6 90,0 3,40 1,72 88,9 3,52 1,66
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0,8 96,7 4,03 1,65 96,7 4,13 1,58
1,0 100 9,05 1,61 98,9 5,16 1,57
1,2 100 4,14 1,53 100 4,66 1,45
1,5 100 3,61 1,34 100 4,19 1,17
Sig 0,0001 0,0001 0,007 0,0001 0,0001 0,023
Lsd 0,36 0,33 0,34 0,41

Nhu vay, giai doan tao cum choi 2 dong vo  choi stt dung cong thitc moi truong MS* b sung
tinh Tram tra A32.23 va A26.218 dua trén ca 3 tieu 1,0 mg/1 BAP + 0,2 mg/1 kinetin + 0,1 mg/1 NAA la
chi ty 1é tai sinh choi, hé s6 nhan choi va chiéu cao  phu hop.

Hinh 2. Cum chdi & 2 dong vo tinh Tram tra A32.23 va A.26.218 trong mdi truong MS* bg sung 0,2 mg/1
kinetin + 0,1 mg/1 NAA + 1,0 mg/1 BAP (Sau 4 tuin nudi ciy)

hé s6 nhan cao nhung chiéu cao choéi con kha han
ché. Co dinh néng do 0,1 mg/l NAA + 1,0 mg/1
BAP ti€p tuc diéu chinh néng do kinetin tir 0,1 - 0,5

Két qua cta thi nghiém 2 cho thay, trén moéi  mg/] dé kiém tra su tang truéng chéi ctia 2 dong
truong MS* b6 sung 0,2 mg/1 kinetin + 0,1 mg/l g tinh Tram tra. Két qua sau 4 tudn thir nghiém
NAA + 1,0 mg/1 BAP kha nang tao cum choi tot,  duoc thé hien & bang 3.

322 Anh hudng cia kinetin dén khd nang
kich thich tang truong choi
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Bang 3. Két qua kich thich ting truong chéi cac dong vo tinh Tram tra A32.23 va A26.218 trong moéi
truong MS* bé sung 1 mg/1 BAP + 0,1 mg/1 NAA + (0,1 - 0,5 mg/1) kinetin (Sau 4 tuan nuéi cdy)

Cac dong vo tinh Tram tra
A32.23 A.26.218
Kinetin
(mg/1)
Ty le Hé s6 nhan ChleuA .cao . ,TSC I¢ .. | He so nhan ChleuA.
chéi hiu hicu (%) (l40) choi choi hitu hiéu (l4n) cao choi
: (cm) %) (cm)
0,1 87,7 4,19 1,54 82,2 4,73 1,49
0,2 91,1 5,02 1,65 86,7 5,11 1,63
0,3 92,2 5,17 2,01 90,0 5,24 1,97
0,4 96,7 5,45 2,09 94,4 5,37 2,16
0,5 98,9 5,82 2,15 97,8 5,93 2,49
Sig 0,022 0,0001 0,0001 0,004 0,002 0,001
Lsd 0,38 0,40 0,39 0,33

Khi bd sung kinetin tir 0,1 - 0,5 mg/1 cho thay,
& ca 2 dong vo tinh Tram tra déu thu duoc két qua
hé s6 nhan choi, ty 1é choi hitu hiéu déu tang ty 1é
thuan v6i néng do kinetin. Dong vo tinh Tram tra
A32.23 dat ty 1é choi hitu hieu 1a 98,9%, hé s6 nhan
chéi 5,82 1an; dong vo tinh Tram tra A26.218 tuong
ung 97,8% va 5,93 lan. Dac biét, chiéu cao chéi & 2
dong vo tinh twong ung dat 2,15 cm va 2,49 cm,
kich thuoc chéi da ting hon nhiéu so véi nhitng
cong thirc c6 hé s6 nhan chéi toi wu & thi nghiém
2. Nhu vay, voi cac cong thic thi nghiém da bo tri

d6i 2 dong vo tinh Tram tra trén c6 thé st dung
cong thttc moi truong MS* b sung 0,5 mg/1
kinetin + 0,1 mg/1 NAA + 1,0 mg/1 BAP @€ vita nhan
choi hiéu qua dong thoi kich thich ting truong
chéi, giap chéi c6 dua kich thuoc dé chuyén sang
giai doan ra ré.

Tuy nhién, khi cac binh chéi duoc chiéu sang
voi cuomg do 1.000 lux trong ca chu ky nudi, van
xuat hién céac chéi bi chét. Do do, cuong do chiéu
sang tiép tuc duoc nghién ctru ¢ thi nghiém tiép
theo.
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A26.218

Hinh 3. Chéi cac dong vo tinh Tram tra A32.23 va A26.218 trong moéi truong kich thich ting truedng chéi

MS* bé sung 0,5 mg/1 kinetin + 0,1 mg/1 NAA + 1,0 mg/1 BAP

323 Anh hudng ctia dnh sing dén kha nang  kinetin + 0,1 mg/1 NAA + 1,0 mg/1 BAP cho cac

kich thich tang truong choi (Thi nghiém 3)
St dung cong thtc t6i tu MS* b6 sung 0,5 mg/1

thi nghiém lién quan dén 4nh sang. Két qua sau 4
tuan nuoi cay duoc thé hién & bang 4.

Bang 4. Két qua anh hudng ctia 4nh sang dén kha ning ting trudng chéi cac dong vo tinh Tram tra

A32.23 va A26.218 (Sau 4 tuan nuéi cdy)

Cac dong vo tinh Tram tra

A32.23 A.26.218
Cong thuc
thi nghiém
Tylebat| Chiéu Ty lé bat Chiéu
chéi httu | cao choi bic diém choi chéihtru | cao chéi bac diém choi
hiéu (%) (cm) hiéu (%) (cm)
Chéi vang, gay c6 Chéi vang, gay c6
AS1 81,1 2,06 hién tuong chét 77,8 1,98 hién tuong chét
ngon ngon
AS2 91,1 2,42 Chéi xanh, manh 84,4 2,35 Chéi xanh, manh
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AS3 98,9 2,71 Choi xanh, cao, map 96,7 2,58 Choi xanh, cao, map
Sig 0,0001 0,005 0,0001 0,001
Lsd 0,26 0,17

Ghi chu: AS1: Cuong do chiéu sdang 2.000 lux trong 1 chu ky nuéi; AS2: Cuong do chiéu sdang 1.000
Jux trong 1 chu ky nuoéi, AS3: Che sdng hoan toan trong 1 tuin diu sau khi cay, sau do chiéu sing ¢&
cuong do 1.000 lux thot gian nudi con lai cua chu ky nuoi.,

Anh sang anh hudng rit 1on dén kha nang
tang truémg cta chéi. O didu kien AS1 cho ty 1é bat
chéi hiru hiéu 77,8 - 81,1%, choi cao 1,98 - 2,06 cm,
tuy nhién, chat luong chéi kém (choi vang, gay, co
hién tuong chét ngon). Pay cing la diéu kién anh
sang cho hiéu qud tang trudng choéi kém nhat
trong cac cong thic thit nghiem. O diéu kien AS2,
cac chi tiéu theo doi cai thien hon voi ty 1é bat choi
dat 84,4 - 91,1%, chiéu cao choi 2,35 - 2,42 cm, choi
xanh, manh. Cac chi tiéu theo doi dat gia tri tot
nhat trong diéu kién AS3, ty 1é bat chéi hitu hiéu
96,7 - 98,9%, chat luong chdi tot, chiéu cao choi dat

2,58 - 2,71 cm, chéi xanh, cao, map. Nhu vay, voi
cac dong vo tinh Tram tra, nén che sang tuan dau
tién sau khi cdy, sau do chiéu sang véi cuong do
1.000 lux thoi gian con lai ctia chu ky nu6i 1a thich
hop nhat. Theo Khuat Thi Hai Ninh va cs (2022)
[11], giai doan kich thich tang truéng choi doi voi
cac dong vo tinh Tram ndm gan cac binh choi
duoc dat duoi cuong do chiéu sang 1.000 lux trong
ca chu ky nuoéi 1a pht hop nhat. Su khac biét giita
cac dong vo tinh Tram tra trong giai doan kich
thich tang truéng choi co thé do dac tinh di truyén
khac nhau gitra ching.

A26.218

Hinh 4. Cum chéi cac dong v6 tinh Tram tra A32.23 va A26.218 trong diéu kién chiéu sang t6i uu AS3

3.3. Nghién ctru anh huéng cta IBA dén kha
ning tao ciy hoan chinh
Dbé cai thién su hinh thanh va phat trién ré caa

2 dong vo tinh Tram tra, moéi truong MS* b sung
IBA & cac nong do tir 0,5 - 2,0 mg/1 duoc st dung.
Két qua duoc thé hién & bang 5.
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Béng 5. Anh hudng ctia IBA dén kha ning ra ré& ctia chdi in vitro cac dong vo tinh Tram tra A32.23 va
A26.218 (Sau 3 tuan nuoi cdy)

Cac dong vo tinh Tram tra
IBA A32.23 A26.218
(mg/1)
Tyléchoi | S6 luong ré Chiéudairé | Tylechéi | So luong ré Chiéu dai ré

raré (%) (cai) (cm) raré (%) (cai) (cm)
0,5 85,6 3,11 1,73 83,3 3,67 1,74
1,0 98,9 4,17 1,59 96,7 4,73 1,65
1,5 94,6 3,41 1,48 85,6 3,58 1,54
2,0 90,0 3,04 1,37 84,4 3,14 1,44
Sig 0,006 0,01 0,037 0,024 0,0001 0,011
Lsd 0,35 0,21 0,33 0,11

Két qua bang 5 cho thdy, nong do IBA 0,5
mg/1 cho hiéu qua ra ré cta chéi thap nhat & ca 2
dong vo tinh Tram tra, dat tir 83,3 - 85,6%. Khi tang
nong do IBA len 1 mg/1 hiéu qua ra ré caa choi
tang lén ro rét cu thé: O dong vo tinh Tram tra
A32.23 ty 1é choi ra ré dat 98,9%, s6 luong ré trung
binh 4,17 ré/chéi, chiéu dai ré dat 1,59 cm, dong
vo tinh Tram tra A26.218 twong tng dat 96,7%, 4,73
ré/choi va chiéu dai ré 1,65 cm. Khi ting nong do
IBA lén 1,5 va 2 mg/1 cho thay, ca 3 chi s6 theo doi
déu giam ¢ 2 dong vo tinh Tram tra. Diéu nay cho
thay, nong do IBA cao c6 thé gay tc ché su phat
sinh va phat trién cta ré Tram tra. Nhu vay, moi
truong MS* bé sung 1,0 mg/1 IBA 1a thich hop cho
st hinh thanh va phat trién ré cac dong vo tinh
Tram tra A32.23 va A26.218.

Két qua nghién cttu ctia Chen va cs (2016)
[6] da ghi nhan moi treong ra ré to6i vu cho M.
alternifolia la 1/2MS + 0,1 - 0,25 mg/1 IBA + 15
g/l sucrose, cho ty 1é ra ré dat 100%, s6 luong ré
2,9 — 3,3 ré/choi va chiéu dai ré 1,36 - 1,44 cm.
Theo Mai Thi Phuwong Hoa va cs (2013) [3],
Tram tra st dung moi truong LV co b6 sung 2
mg/1 NAA cho ty 1¢ chéi ra ré dat 60,42%. Trong
nghién cttu nay, st dung moi truong MS* bd
sung 1,0 mg/1 IBA cho hiéu qua ra ré tot hon
cac nghién ctu truée dé voi ty 1é ra ré 96,7 -
98,9%, so luong ré 4,17 - 4,73 ré/chdi va chiéu
dai ré 1,59 - 1,65 cm. Kha nang ra ré tot caa cac
dong vo tinh Tram tra A32.23 va A26.218 giup
cho nhan giong in vitro & qui mo6 san xuat rat
trién vong.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024 19



KHOA HOC CONG NGHE

\)\m\\\\\)\\\\\\\\‘

TN

7

"

N
!

i
A

!

1

nm

nm
!

o

1

H
o

Hinh 5. Cay mé6 hoan chinh dong v6 tinh Tram tra A32.23 (Hinh a) va A26.218 (Hinh b)
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trén moi truong MS + 1 mg/1 BAP

3.4. Nghién cttu anh huéng ciia loai gia thé
dén kha ning sinh truéng cta cdy mo giai doan
vudon uom

Cay mo da tiéu chudn duoc dat duoi anh
sang tan xa trong 1 - 3 tuan, sau d6 duoc lay khoi

binh, rira sach thach bam & ré va cdy vao céac gia
thé khac nhau, tuéi nuoc 2 - 3 lan/ngay. Ty 1é
cay song, chiéu cao va chat luong cay sau 3

thang ra ngoéi trong vuon wom duoc thé hién &
bang 6.

Béng 6. Anh hudng ctia gi4 thé dén kha ning sdng va sinh trudng cfia cay mé cac dong vé tinh Tram tra

A32.23 va A26.218 & vuon wom sau 3 thang ra ngoi

Cac dong vo tinhTram tra
. A32.23 A26.218
Cong
thic thi
nghiém Ty le song | Chiéu cao T},, I¢ Chicu Chat luong cay
. v R song cao trung
trung binh trung Chat luong cay .
%) binh (cm) trung binh
binh (%) (cm)
A A 1. . Than map, la
GT1 93,3 19,87 Than map, la xanh, tuoi 92,2 19,27 .
xanh, tuoi
GT2 95,6 25,70 Than map, 14 xanh 94,4 9503 | Lhanmap,la
dam, tuoi xanh dam, tuoi
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A A , . Than géy, 14
GT3 94,4 1310 | Ihangay,laxanh hoi 933 12,37 xanh hoi nga
nga vang .
vang
Sig 0,809 0,0001 0,836 0,0001
Lsd 1,12 0,82

Ghi chu: GT1: 100% Ia dat tang B sang ky, GT2: 30% trau hun va 70% dat tang B sang ky, GT3: 30% gi4d
thé trong ndm linh chi sau khi thu hoach qua thé (gom mun cua keo tron cam ngé, cam gao) va 70% dat

tang B sang ky.

Bang 6 cho thdy, ty lé séng ctia cay con cac
dong vo tinh Tram tra A32.23 va A26.218 trong
trén 3 gia thé khac nhau chua co su sai khac ro rét
(do sig > 0,05). Ca 2 dong vo tinh Tram tra c6 ty 1é
song rat cao & cac gia thé thi nghiém (trén 92,2%).
Tuy nhién, & ca 2 dong vo tinh Tram tra déu co6 su
khac nhau ro rét vé sinh truéng chiéu cao va chat
luong cay & cac gia thé khac nhau.

Cay mo dong vo tinh Tram tra A32.23 va
A26.218 d@éu sinh truong tot nhat trén gia thé GT2,
chiéu cao cay tuong ung dat 25,70 cm va 25,23 cm
cay c6 chat luong tot (14 xanh, tuoi, than map
khoé), tiép dén la gia thé GT1, chiéu cao cay trung
binh twong tng dat 19,87 va 19,27 cm voéi chat

A32.23

lwong cay trung binh (ld& xanh nhat, than map
khoé). Cay mo sinh truéng kém nhat khi trong
tréen GT3, chiéu cao cay twong tmg chi dat 13,10 va
12,37 cm, déng thoi cay co chat luong kém (14
vang, than manh yéu). Tir két qua trén co thé thay,
thanh phan gia thé duoc tron thém trau hun hodc
gia thé 100% dat tang B lam gia thé toi xop giup
cay sinh truong tot hon cac gia thé con lai.

Nhu vay, gia thé ra ngoi cay mo thich hop cho
cac dong vo tinh Tram tra A32.23 va A26.218 la
GT2 day ciang la gia thé phu hop khi ra ngoi cac
dong v6 tinh Tram nam gan Q15.38, Q15.013,
Q16.427 duoc Khuat Thi Hai Ninh va cs (2023)
[10] nghién ctu.

Hinh 6. Cay con cac dong vo tinh Tram tra trén gi4 thé GT2 (Sau 3 thang tréng)
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4. KET LUAN

Kht trung mau choi bang Javel 5% trong thoi
gian 10 phut voi ty 1é mau sach nay chéi dat 74,44%
(dong vo tinh Tram tra A32.23) va 77,78% (dong vo
tinh Tram tra A26.218) sau 3 tuan nudi cdy.

Moi truong tao cum chéi cac dong vo tinh
Tram tra la MS* (néng do NH,NO, giam di 1/2 so
voi MS) + 1,0 mg/1 BAP + 0,2 mg/1 kinetin + 0,1
mg/1 NAA + 20 g/1 duong sucrose + 10 g/1 duong
glucose + 6 g/l agar, pH = 5,8 voi ty 16 mau tao
cum choi dat 98,9 - 100%, hé s6 nhan chéi 5,05 -
5,16 lan; chiéu cao choéi 1,56 - 1,61 cm sau 4 tuan
nudi cay.

Moi truong kich thich tang truong choédi cac
dong vo6 tinh Tram tra 1a MS* + 0,5 mg/1 Kkinetin +
1,0 mg/1 BAP + 0,1 mg/l1 NAA + 20 g/l duong
sucrose + 10 g/1 duong glucose + 6 g/1 agar, pH =
5,8; 1 tuan dau che sang hoan toan, sau dé cuong
do chiéu sang 1.000 lux cho ty 1é chéi hitu hiéu dat
96,7 - 100%, chiéu cao chéi dat 2,58 - 2,71 cm, choi
c6 chat luong tot sau 4 tuan nuoi cay.

Moi truong ra ré cac dong vo tinh Tram tra la
MS* + 1,0 mg/1 IBA + 20 g/1 duong sucrose + 10 g/1
duong glucose + 6 g/1 agar, pH moi truong = 5,8, voi
ty 1& choi ra ré 96,7 - 98,9%, so ré/choi 4,17 - 4,73,
chiéu dai ré 1,59 - 1,65 cm sau 3 tuan nuoi cay.

Cay mo cac dong vo tinh Tram tra duoc cay
vao gia thé GT2 gém hon hop 30% trau hun + 70%
dat tang B, sau 3 thang ra ngo6i & vuon wom dat ty
lé cay cay song tir 94,4 - 95,6%, chiéu cao cay dat
25,20 - 25,70 cm va chat luwong cay tot (than map, 1a
xanh dam, tuoi).
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RESEARCH ON PROPAGATION Melaleuca alternifolia Maiden & E. Betche ex Cheel A32.23 AND
A26.218 CLONES BY TECHNIQUE IN VITRO
Khuat Thi Hai Ninh!, Nguyen Thi Tho!, Nguyen Hoang Anh!

Nguyen Thi Thanh Huong?, Hoang Thanh Loc?

! Vietnam National University of Forestry

? Institute for Improvement of Forestry Genetic Resources and Products Development
Summary

Melaleuca alfernifolia is a species that have essential oil rich in terpinene-4-ol. Melaleuca
alternifolia A26.218 and A32.23 clones of have high content and quality of essential oils,
recognized as technically advanced varieties by the Ministry of Agriculture and Rural
Development. To quikly provide these clones into production, it is necessary to continue research
and perfect in vitro propagation technique. The results of in vitro propagation of these clones
showed that shoots expland were disinfested with Javel 5% for 10 minutes (the portion of clean
sprouted explants is 74.44 - 77.78% after 3 culture weeks. The most appropriate medium for create
shoot cluster is MS* (the concentration of NH,NO; in MS* media is half MS media) + 1.0 mg/1
BAP + 0.2 mg/1 kinetin + 0.1 mg/1 NAA (with 98.9 - 100% created shoot cluster, coefficient shoot
multiplication of 5.05 - 5.16 times, 1.56 - 1.61 cm shoot height after 4 weeks of tissue culture). The
most appropriate medium for stimulating shoot growth is MS* + 0.5 mg/1 kinetin + 1.0 mg/1 BAP
+ 0.1 mg/1 NAA, the shoot jars is shaded for first one week, then illuminated at 1000 lux for
remainder of the culture cycle (with 96.7 - 100% effective shoot rate, 2.58 - 2.71 cm shoot height,
the shoot with good quality, after 4 weeks of tissue culture). The rooting medium is MS* + 1.0
mg/1IBA (96.7 - 98.9% rooting shoots, 4.17 - 4.73 roots per shoot, 1.59 - 1.65 cm root length after 3
weeks of tissue culture). In vitro plantlet of Melaleuca alternifolia clones are growed on substrate
of 30% hunk rice husk and 70% of soil from layer B (rate of survival tree was 94.4 - 95.6%, with
25.23 - 25.70 cm height of tree, good quality tree after 3 months culture in nursery).

Keywords: Clones, essential oil, in vitro, Melaleuca alternifolia, propagation.
Ngay nhan bai: 22/4/2024

Ngay chuyén phén bién: 15/5/2024

Ngay thong qua phan bién: 27/5/2024

Ngay duyét dang: 8/7/2024
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CHON LOC DONG COT KHi cU
DINH HUONG NANG CAO NANG SUAT
VA HAM LUONG POLYDATIN, RESVERATROL

TOM TAT

Nguyén Xuan Nam !, Nhit Thu Nga!, Tran Vin Loc!,
T6 Minh Tit', Nguyén Thi Thuy "

! Vien Duoc lieu

" Email: thuy.nt.th.1994@gmail.com

Cot khi ct (Polygonum cuspidatum Sieb. et Zucc) 1a cay thudc co gia tri y duoc cao. Tir 3
quan thé cot khi ct do Vién Duoc liéu thu thap tai thanh pho Ha Noi, tinh Lao Cai va Hung
Yén, chon loc ra duoc 30 dong cot khi cu trién vong, tién hanh danh gia va chon loc bang
phuong phap chon loc ca thé cho cay sinh san vo tinh duoc 10 dong cot khi ¢t vu ti c6 nang
suat thuc thu ct kho dao dong 30,05 - 38,85 tdn/ha va téng ham luwong Polydatin va
Resveratrol dat 1,32 - 2,81%. Dac biét, dong CKC-23 va CKC-22 c¢6 nang suat thuc thu dat
38,85 tan/ha va 36,58 tan/ha, tong ham luong Polydatin va Resveratrol dat 2,81 va 2,30 %, 1a 2
dong c6 tiém ning vé nang suat va chat luong duoc liéu. Két qua nay 1a co sé dé khang dinh
su thanh cong trong chon giong c6t khi ctt cho nang suat trén 20 tdn/ha va téng ham luong

Polydatin va Resveratrol dat trén 1,1%.

Tt khoéa: Chon dong, nang suat, cot khi cu, polydatin, resveratrol.

1. BAT VAN BE

Cay cot khi ct co tén khoa hoc: Polygonum
cuspidatum Sieb. et Zucc. Cay c6 nguon goc &
vung Pong A, Nhat Ban, Trung Quéc, Triéu
Tién, Viet Nam, Lao...Tai Viét Nam, cot khi ca
moc hoang dai & viing nui cao, tir 1.000 - 1.600 m
va duoc trong rai rac & vung trung du va dong
bang Bac bo [1]. La loai cay nho, song lau nam,
ré phinh thanh ct cing, moc bo nghiéng dudi
dat, vo ngoai mau nau den, ruot mau vang. Than
hinh try, nhin, moc thang ding, cao 0,5 - 1 m,
thuong c6 nhitng d6m mau tia héng. La moc so
le, cuéng ngan, hinh tritng, dau tu, hoi nhon,
mép nguyén, dai 5 - 12 cm, rong 3,5 - 8 cm, mat
trén mau luc sam, c6 khi nau den; be chia ngan.
Cum hoa ngan hon 14, moc thanh chum & ke 14;
hoa nhdé mau tring, hoa duc va hoa cai riéng;
bao hoa c6 5 phién; hoa duc c6 8 nhi; hoa cai co
bau 3 géc. Qua 3 canh mau nau dé, mua hoa qua
vao thang 10- 11 [2].

24

Cot khi ct c6 tac dung trong viéc diéu tri chira
te thap, thong kinh, loi tiéu, long dom, giam dau,
giai doc, viem gan, ha sot, tiéu chay...véi thanh
phan bao gom: Polydatin, resveratrol, piceid,
anthraglycosid A, anthraglycosid B, emodin,
physcion va chrysophanol [1]. Trong do,
resveratrol c6 tinh chong oxy héa va tic dung
ngan ngtra ung thu, tc ché su ngung tap tiéu cau
va lam gidm su tén thuwong gan do qua trinh
peroxy hoa lipid ...Polydatin 1a mot chat dan xuat
stiben duoc phan 1ap tir ré cot khi ca, gitup diéu tri
cac benh vé tim, gan, chong oxy hoa, tac dung
chong viém, tiéu sung [2], [3].

O Viet Nam, c6t khi ct dugc dwa vao danh
muc 100 duoc lieu co gia tri y té€ va kinh té cao dé
tap trung phat trién vao giai doan 2020 - 2030 [4].
Dé san xuat duoc lieu cot khi ca cé hiéu qua cao,
chat luong cay giong la van dé duoc quan tam
hang dau, vi vay chon giong cot khi ctt c6 ning
suat va ham lwong hoat chat polydatin va
resveratrol cao 1a nhiém vu can thiét.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

3 mau giong cot khi ct thu thap tai cac
tinh/thanh pho nhu Thanh pho Ha Noi, tinh Hung
Yén va tinh Lao Cai, trong d6 mau gidng & tinh
Hung Yén duoc st dung 1am d6i ching trong thi
nghiém.

2.2. Dia diém va thoi gian nghién ctu

- Dia diém: Trung tam Nghién ctru Nguon gen
va Giong duoc lieu Quoc gia.

- Thoi gian: 1/2021 - 11/2022.
2.3. Phuong phap nghién ctru

St dung phuwong phap chon dong vo tinh ap
dung cho chon loc mau giong cot khi ct cho nang
suat va chat luong duoc lieu cao [5]. Chon loc cot
khi ct thong qua danh gia tinh trang, dac diém
hinh thai va danh gia cam quan, ap dung phuong
phap chon loc d6i voi cay sinh san vo tinh theo so
do sau:

WVu l:
Gieo trong cac
mau thu thap. ¥

Chon nhifrng cay
ruta, nhan

thanh dongriéng

Wu 2:
Trang thé hé con
clua tirng dong
d& chon cungwai
ddi chifng. Gilr
laidbng t8t nhat

Wu 3 Nhan dong
tit nhat

Noi dung 1. Chon loc cac dong c6t khi cu trién
vong bang phuong phap chon dong vo tinh tir 3
mau giong thu thap tai thanh pho Ha N¢i, tinh
Hung Yén va thi xa Sa Pa (tinh Lao Cai)

Bo tri thi nghiém: B6 tri theo khoi ngau nhién
day da RCB. Dién tich méi 6 thi nghiém 1a 30
m?/mau giong, véi 3 1an nhac lai. Dién tich toan
khu thi nghiém 1a 360 m® Trong véi khoang cach
30 x 30 cm.

Tiéu chudn giong cot khi ci dem trong: Cu
giong chiéu dai 5- 7 cm ¢6 tir 4 - 5 mat mam.

Noi dung 2: Panh gia sinh truéng phat trién,
nang suat va chat luong duoc liéu ctia cac dong cot
khi ct1 chon loc & ndi dung 1

B6 trf thi nghiém: Trong so sanh 10 dong cot
khi ct da chon duoc & noi dung 1 va mau giong

doi ching (mau giong thu thap tai tinh Hung Yén
la mau giong dang duoc trong san xuat dai tra).
Thi nghiém dugc b6 tri theo khoi ngau nhién day
dd RCB voi 3 1an nhac lai. Dién tich toan khu thi
nghiém 1a 360 m?

Ky thuat trong: Theo nghién cttu Nguyén
Xuan Nam (2019) [6]. Thoi vu trong: Thang 1, mat
do trong 111.000 cay/ha, khoang cach trong 30 x
30 cm, thoi vu trong vao ngay 15 thang 01. Luong
phan boén st dung cho 1 ha la: 1,5 tAn phan hitu co
vi sinh + 50 kg N + 100 kg P,O; + 50 kg K,O.

+ Cach bon: Bén 16t: 100% phan httu co vi sinh
+ 100% phan lan + 10% phan dam + 10% phan Kkali.
Bon thic: chia lam 3 dot: thang 5, 8 va 10, moéi dot
bon 30% phan dam + 30% phan kali. Bon theo rach
sau khoang 10 cm, cach goc than 15 cm, sau do 14ap
dat tuoi gitr 4m.
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2.3.1. Cdc chi tiéu nghién cuu

+ Chiéu cao cay cudi cung/than chinh (cm):
Vuot thang 14, do tir goc cay dén choép 14 cao nhat
cua khom.

+ S6 canh cap 1/khom (canh): Pém téng so
canh cap 1 caa cay lon nhat trong khom duoc danh
dau dé theo doi.

+ S6 canh cap 2/khom (canh): Pém téng so
canh cap 2 cua cay 16n nhat trong khom duoc danh
d4au dé theo doi.

+ SO than/khoém (than): Pém toan bo so than
trong khom.

- Nang suat khom cu tuoi (kg): Thu riéng ting
khom va can khoi luong khom twoi khi moi thu
Xong.

- Nang suat khom ca kho (kg): Thu cu, siy
kho & 60°C khi do 4m con 13% dem can lay khoi
lwong khom kho.

- Nang suat ly thuyét ct tuoi (tdn/ha): (Nang
suat ca thé x mat do) /1.000.

- Nang suat thuc thu cia kho (tdn/ha): Chon
dién tich 5 m? dai dién nhat cho méi 6 thi nghiém.
Tién hanh dao 14y cu, cat bo than 14, nhat sach co,
can toan bo khoi luong ct cua 5 m? sau do quy ra
nang suat trén 1 ha. Mdi cong thtrc thu 3 1an nhic
lai.

+ Chiéu dai ctt (cm): Do toan bo chiéu dai ctia
cac cu trong khom, 14y so liéu trung binh.

+ Puong kinh ct (cm): Do toan bo duong kinh

ctia cac cu trong khom, 14y s6 liéu trung binh.

+ Hé so6 nhan giong (lan/khém): Tinh so6
luong ct giong tao ra duoc cia mot khom. Moi cu
giong co chiéu dai 5- 7 cm, 4 - 5 mat mam.

2.3.2 Phuong phap phan tich ham liong hoat
chat

Xac dinh ham lwong resveratrol va polydatin
trong ct c6t khi bang phuong phap sic ky 16p
mong tai Khoa Hoéa phan tich tiéu chudn - Vien
Duoc lieu [7].

2.3.3. Phuong phap xir Iy so liéu

- Tuyén chon cac dong c6 trién vong: St dung
phan mém Selection Index ciia Nguyén Dinh Hién
(1995) [8].

- S6 lieu thi nghiém duwoc xtt ly bang cac phan
meém Excel, chuong trinh IRRISTAT 5.0.

- Phan tich hé s6 tuwong quan bang chuong
trinh Excel. Doi chiéu két qua voi bang hé so
tuong quan:

+ 0,01 - + 0,1: Moi tuong quan qua thap, khong
dang ké;

+0,2 -+0,3: Méi tuong quan thép;

+0,4 -+ 0,5: Moi tuong quan trung binh;

+ 0,6 -+ 0,7: Moi tuong quan cao;

+ 0,8 tro lén: Moi twong quan rat chat.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua chon loc cac dong cot khi ca trién
vong tir 3 mau giong thu thap tai thanh phé Ha
Noi, tinh Hung Yén, thi xa Sa Pa (Tinh Lao Cai)

Cot khi ca déu thuoc dang than thao, moc
thang, than non mau xanh khi vé gia pha mau tim
dam. L4 cot khi ctt déu moc so le, c6 cudng ngan,
hinh tring. Cot khi c xuat hién hoa, tuy nhién ty
lé ra hoa tai cac nguén gen chi dao dong 25,7 -
38,9% va khong dau qua.

Bang 1. Danh gia céc chi tiéu than, 14, canh cia cdc mau giong cot khi ct

Mau giong
Dic diém
Thanh pho Ha Noi Tinh Hung Yén Tinh Lao Cai
Chiéu cao cudi
cung/than chinh 85,5+0,8 94,3 +13,2 77,1+1,2
(cm)
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56 canh cap 1/khém 3.2+ 0,63 4,5+ 0,70 3.1+ 0,37
(canh)
56 canh cap 2/khém 6,8+ 1,02 81+0,73 42+ 0,63
(canh)
S6 than/khém (cm) 84+0,6 9,1+0,3 6,9+ 0,5
Duong kinh
tnkhom (cn) 468+1,1 535+2.1 385+ 15

Than thao, moc thang, khong c6 16ng, than non mau xanh khi vé gia pha mau
tim dam

L4 moc so le c6 cudng ngan. Phién 14 hinh trimg, rong, dau trén hoi that
La nhon, phia cuéng hodc hep lai, mép nguyén. Mat trén xanh dam, mat dudi
xanh nhat, c6 tir 7 - 8 cap gan doi ximg

Hinh tru cong queo, v6 san sti, nhan nheo, v ngoai mau nau xam, co6 cac dot
Ré cu 10i len chia thanh ting giéong. Mat cit ngang c6 phan vé méng, phan go day,
thé ran c6 mui nhe, vi se dang.

Pic diém nong sinh hoc 1a nhém chi tiéu téng dac diém nong sinh hoc vé chiéu cao cay, so6 canh
hop phan anh dac diém di truyén clia cac méu cac cap, so than/khoém, duong kinh tan la cao nhat
giéng. MAu giéng thu thap tai tinh Hung Yén c6 cac va thap nhat 1a mau giong thu thap tai tinh Lao Cai.

Bang 2. Yéu t6 cdu thanh ning suit va ning suit cac miu giong cot khi ct

S6 ct | Chiéu dai |[Puong kinh| Hé s6 Narjg Narjg y Naing, Nang suat
x . , . . suat suat Tylé | suatly
Mau /khom cli cu nhan , , , , A . ~ | thuc thu
, khom ctu | khom ca [kho/tuwoi| thuyét .
giong (ct) £ |(cm) £CV | (cm) £ CV | giong . . ) | cukho
Ve | ® @) (Gan) | twOi | Khoo (R fcitwoi
(kg) (kg) (tan/ha)
Thanh
phoHa [6,7+85|192+3,6 | 1,68+7,7 |15-18 | 0,545 0,077 14,18 60,49 30,81
Noi
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I?LIL}; 6,3+9,7|14,5+9,7 | 1,17+8,5 {20-22 | 0,525 0,074 14,09 58,27 29,79
Yén
Tin(l:lal;ao 58+94|22,7+9,6 | 1,74+ 0,14 | 23-25| 0,595 0,084 14,13 66,04 33,46
LSD5 1,43 0,015 0,003 1,43
CV% 10,1 5,3 6,8 6,0

* S6 ct/khom: S6 ci/khéom cta cac mau
giong cot khi ct dao dong 5,8 - 6,7 cu/khom.
Trong d6, mau giong ¢ thanh pho Ha Noi dat 6,7
cti/khom 1a cao nhat; mau giong tinh Lao Cai dat
5,8 cti/khom 1a thap nhat so vdi cac mau giong con
lai, tuy nhién khong co6 y nghia thong ke vé chiéu
dai ct gitra 3 mau giong & do tin cay 95% (Bang 2).

* Kich thuoc ci: Chiéu dai ci va duong kinh
cl cta cac mau giong cot khi ca dao dong 14,5 -
22,7 (cm); 1,17 - 1,74 (cm) véi mau giong & tinh
Lao Cai cho chiéu dai ct va duong kinh ct to nhat
va bé nhat 1a mau giong & tinh Hung Yén.

* Nang suat khom cu tuoi: Nang suat ca thé
quyét dinh nang suét thuc thu ctia quan thé, nang
suat khom ct tuoi duoc tinh bing toan bo khoi
luong cu cta timg khom trong quan thé. Vi vay,
nang suat ca thé cang cao dan dén nang suat thuc
thu cang cao. Nang suat khom cta mau giong &
tinh Lao Cai dat cao nhat 1a 0,595 kg, thap nhat 1a
mau giong thu thap tai tinh Hung Yeén 1a 0,525 kg
nhung su sai c6 y nghia & do tin cay 95%.

* Nang suat ly thuyét ct tuoi: Phan anh tiém
ning nang suat ma giong do dat duoc. Mau giong
& thanh pho Ha Noi c6 nang suat ly thuyét dat cao
nhat 1a 60,49 tan/ha va thap nhat & mau giong tai
tinh Hung Yén dat 58,27 tdn/ha.

* Nang suat thuc thu ci kho: Niang suat
khom, ning suat ly thuyét va ning suat thuc thu
co tuong quan ty lé¢ thuan véi nhau. Mau giong &
tinh Lao Cai cho nang suat thuc thu ca kho dat
33,46 tan/ha 1a cao nhat va co su sai khac cé y
nghia so v6i mau giong thu thap tai thanh pho Ha
Noi va tinh Hung Yén (Bang 2).

Tt mau giong thu thap tai thanh pho Ha Noi,
tinh Hung Yeén va Lao Cai, da xac dinh duwoc nang
suat thuc thu ct kho dat lan luot 30,81 tin/ha,
29,79 tan/ha va 33,46 tan/ha , da tién hanh chon
loc ra dugc 30 ca thé vu ta dua trén tiéu chi: So
cti/khom, duong kinh trung binh cia/khom, chiéu
dai trung binh ci/khom, nang suat khom. Cac ca
thé nay duoc thu riéng dé tién hanh do dém cac
chi tiéu vé yéu to cau thanh nang suat, khoi luong
cu (Bang 3).

Bang 3. Dic diém nong sinh hoc ctia cac dong cot khi ct trién vong nam 2021

Chiéu He <6 Ham
Kv hidu Nguon goc |cao cay| So6 than/ S6 ca/ | Chiéu | Puong | Nang suat nﬁzisr(l) luong
(31](‘)n j (Tinh/thanh | cuoi khom khom dai cu | kinh ct |khém cu tuoi & hoat
8 ph) ciing |(than/khom)| (ci/khém) | (cm) | (cm) | (ke/khom) g(lén;g chét
(cm) %
CKC-1 | HungYen | 90,5 8,0 10,0 235 | 1,25 0,525 22 | 141
28 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024




KHOA HOC CONG NGHE

CKC-2 | HungYeén | 90,0 9,0 9,0 24,5 1,26 0,515 21 1,42
CKC-3 | HungYeén | 93,7 11,0 8,0 23,7 1,32 0,526 24 1,43
CKC4 | HungYeén | 98,5 12,0 12,0 23,7 1,36 0,507 23 1,38
CKC-5 | HungYén | 91,8 10,0 8,0 25,5 1,32 0,474 25 1,35
CKC-6 | HungYén | 91,0 11,0 9,0 26,5 1,30 0,497 25 1,37
CKC-7 | HungYeén | 92,0 10,0 10,0 23,5 1,24 0,516 23 1,39
CKC-8 | HungYeén | 89,0 9,0 8,0 24,8 1,34 0,024 24 1,42
CKCY | HungYeén | 87,2 11,0 9,0 22,1 1,28 0,507 24 1,42
CKC-10 | HungYén | 99,8 10,0 12,0 24,5 1,32 0,521 25 1,42
CKC-11 Ha Noi 89,5 11,0 8,0 24,5 1,33 0,485 18 1,11
CKC-12 Ha Noi 85,0 8,0 7,0 22,5 1,38 0,507 16 1,09
CKC-13 Ha Noi 87,0 9,0 7,0 23,7 1,30 0,486 16 1,08
CKC-14 Ha Noi 88,0 9,0 7,0 25,7 1,30 0,562 17 1,10
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CKC-15 Ha Noi 84,0 8,0 6,0 22,5 1,34 0,416 14 1,09
CKC-16 Ha Noi 83,5 10,0 8,0 24,5 1,35 0,478 15 1,13
CKC-17 Ha Noi 88,0 11,0 8,0 25,5 1,33 0,424 16 1,06
CKC-18 Ha Noi 81,7 12,0 7,0 23,5 1,32 0,552 17 1,11
CKC-19 Ha Noi 80,8 10,0 7,0 22,3 1,36 0,413 16 1,13
CKC-20 Ha Noi 82,8 10,0 8,0 25,8 1,33 0,513 18 1,11
CKC-21 Lao Cai 76,8 11,0 9,0 27,5 1,45 0,017 23 1,45
CKC-22 Lao Cai 77,3 10,0 11,0 27,5 1,40 0,509 25 1,41
CKC-23 Lao Cai 72,0 9,0 8,0 28,9 1,40 0,536 25 1,44
CKC-24 Lao Cai 77,5 9,0 9,0 28,2 1,37 0,521 22 1,42
CKC-25 Lao Cai 79,5 9,0 8,0 26,5 1,38 0,531 24 1,41
CKC-26 Lao Cai 75,8 10,0 10,0 25,5 1,35 0,496 23 1,36
CKC-27 Lao Cai 77,8 12,0 11,0 27,5 1,38 0,526 25 1,39

30 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024




KHOA HOC CONG NGHE

CKC-28 Lao Cai 73,5 10,0 10,0 28,5 1,36 0,524 25 1,40
CKC-29 Lao Cai 78,0 11,0 8,0 27,5 1,36 0,489 22 1,42
CKC-30 Lao Cai 71,7 9,0 9,0 28,6 1,38 0,567 21 1,36

Cac dong cot khi ct trién vong trong nam
2021 c6 chiéu cao cudi cung dao dong trong
khoang 71,7 - 99,8 cm, cao nhat 1a dong CKC-10,
s6 than/khém dao dong 8 - 12 than/khom cao
nhat & dong CKC-4; CKC-18; CKC-22. Cot khi ca
thu hoach dugc lieu 1a ctt, ham luong hoat chat cia
cay tap trung chinh tai ct. S6 ci/khém cta cac
dong trién vong dao dong trong khoang 7 - 12
cii/khom, véi chiéu dai ci dao dong 22,3 - 28,9
cm; duong kinh ca dao dong 1,24 - 1,45 cm. Cac
dong c6 kich thudc ca ndi bat nhu: CKC-22; CKC-
23; CKC-21... c6 ngudn goc tai tinh Lao Cai va
thanh pho Ha Noi.

Nang suit khom cu tuoi cua cac dong trién
vong dao dong trong khoang 0,413 — 0,562 kg, cao
nhat & dong CKC-14 va thap nhat la dong CKC-19.

Ham luong hoat chat cia cac dong trién vong
la mot chi tiéu rat quan trong trong chon giong cay
duoc lieu. Cac dong trién vong chon loc duoc nam

2021 c6 téng ham luong hoat chat (polydatin va
resveratrol) dao dong 1,06 - 1,45%, trong d6 cac
dong CKC-12; CKC-13; CKC-15; CKC-17 déu co
téng ham luong hoat chat dat dudi 1,11%. Cac
dong chon loc c6 hé so6 nhan giong dao dong 14 -
25 lan/khom, cao nhat & cac dong c6 ngudn goc
tai tinh Lao Cai va thanh pho Ha N¢i nhu: CKC-22;
CKC-23; CKC27; CKC-28; CKC-4; CKC-5...

Tién hanh chon loc 30 dong cot khi cu voi
cuong do chon loc 1a 10%. St dung phan mém
chon locselection index cia Nguyén DPinh Hién
(1995) [7] tren 7 chi tieu vé chiéu cao cay, so
cti/khom, chiéu dai ct, duong kinh ct, nang suat
khom ct twoi, ham luwong hoat chat, hé s6 nhan
giong nham loai bod bot cac dong khong dat muc
tieu. Muc tiéu chon duoc 10 dong c6t khi ci cé
nang suat ca thé cao va ham luong hoat chat dat
trén 1,1% (muc vu tién s6 1) (Bang 4).

Bang 4. Két qua chon loc cac dong cét khi ¢t vu ti vy trong nam 2021

Chi Chle}l . ) . Nang suat o Ham
D - cao cay So Chiéu DPuong ) R Heé so
Ky hiéu ) , , L, , S khém cu AR lwong hoat
. cuoi ci/khom daica | kinh ct _ nhan giong p
dong chon . , ] tuoi N , chat
cung (ci/khom) (cm) (cm) (lan/khém)
loc (kg) (%)
(cm)
CKC21 | 11,71 76,8 9,0 27,5 1,45 0,517 23 1,45
CKC-22 | 14,63 77,3 11,0 27,5 1,40 0,509 25 1,41
31
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CKC-16 | 14,81 83,5 8,0 24,5 1,35 0,478 15 1,13
CKC-26 | 15,19 75,8 10,0 25,5 1,35 0,496 23 1,36
CKC-28 | 15,59 73,5 10,0 28,5 1,36 0,024 25 1,40
CKC-27 | 15,77 77,8 11,0 27,5 1,38 0,526 25 1,39
CKC-20 | 16,03 82,8 8,0 25,8 1,33 0,513 18 1,11
CKC-3 | 16,84 93,7 8,0 23,7 1,32 0,526 24 1,43
CKC-23 | 17,29 72,0 8,0 28,9 1,40 0,536 25 1,44
CKC4 | 1741 98,5 12,0 23,7 1,36 0,507 23 1,38

Téng s6 10 dong wu ta duoc chon loc co cac
dac diém phu hop voi tiéu chi chon loc nhat. Cac
ca thé duoc chon loc co chi s6 chon loc twong doi
cao, dao dong 11,71 - 17,41. Trong do, thit tu cac
dong c6 dac diém sat voi tiéu chi chon loc dugc
sap xép lan luot 1a cac dong duoc ky hiéu tie CKC-

21 - CKC4 (Bang 4), tiép tuc duoc danh gia chon
loc & nam ti€p theo.

3.2. Danh gia sinh truéng, phat trién, ning
sudt va chat luong duoc liéu cta cac dong cot khi
ct1 chon loc & ndi dung 1

321 Pdnh gii dic diém nong sinh hoc va
ndng suat cac dong cot khi cu trién vong nam 2022

Bang 5. P4nh gia dic diém nong sinh hoc ctia cac dong c6t khi ci trién vong nam 2022

Chiéu cao Heé s6 nhan
Ky hiéu cay cudi S6 than/khom Chiéu dai ct Puong kinh ci .gi()'ng
dong cung (than/khém) (cm) (cm) (lAn/khom)
(cm)
CKC-3 81,07 14,60 28,08 1,49 24,30
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CKC+4 79,46 14,50 28,08 1,53 25,30
CKC-16 84,16 13,50 29,03 1,52 15,60
CKC-20 80,08 14,50 30,57 1,50 19,50
CKC-21 86,02 13,50 32,99 1,63 24,50
CKC-22 85,03 11,70 32,59 1,58 25,00
CKC-23 82,80 12,30 34,25 1,58 25,40
CKC-26 83,38 12,80 30,22 1,52 24,50
CKC-27 78,65 12,60 32,99 1,55 25,10
CKC-28 80,85 11,50 33,77 1,53 26,40

Dai ching 96,57 10,12 16,83 1,18 21,54

10 dong cot khi ctit duoc chon loc tiép tuc danh
gia sinh truong phat trién & nam 2022, thi nghiém
duoc b6 tri theo kiéu theo khéi ngau nhién day du
RCB v6i 10 dong cot khi ctt va mau giong doi
ching (Mau giong thu thap tai tinh Hung Yen)
(Bang 5).

Bang 5 cho thay, chiéu cao cay: 10 dong cot
khi ci déu c6 chiéu cao cay dao dong 78,65 -
85,03 cm, déu thap hon so véi doi ching, dat
96,57 cm.

Chiéu dai ct dao dong 28,08 - 34,25 cm, cao
nhat tai dong CKC-23 (nguédn goc tai tinh Lao Cai),
thap nhat & dong CKC-3 va CKC-4 (c6 ngudn goc
tai tinh Hung Yén). Cac dong déu c6 chiéu dai ca
cao hon so voi doi chung 16,83 cm.

Puong kinh cti: Cac dong cot khi ca duoc co
duong kinh dao dong 1,49 - 1,63 cm/cti, cao nhat tai
dong CKC-21 (nguén goc tai tinh Lao Cai) va thap
nhat & dong CKC-3 (nguon goc tai tinh Hung Yén)
va déu cao hon so v6i mau doi chimg 1,18 cm.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024 33



KHOA HOC CONG NGHE

Bang 6. Yéu t6 c4u thanh ning sudt va ning suit cac dong cét khi ct trién vong nam 2022

/ , Ning sudt Nér}g Ham luong hoat chat
K hisu So Nang suat I thavét suat
y s ci/khém | khomcitwoi | >, o | thuc thu
dong , , cu tuoi 11 A .
(cti/khom) (kg) (tdn/ha) cu kho Polydatin | Resveratrol | Tong
(tan/ha) | () %) %)
CKC-3 9,60 0,61 67,49 36,45 0,36 0,96 1,32
CKC+4 13,60 0,59 65,06 34,09 0,50 1,01 1,51
CKC-16 9,56 0,55 61,34 30,05 0,51 0,99 1,50
CKC-20 11,50 0,59 65,83 33,57 0,43 0,97 1,40
CKC-21 10,07 0,60 66,34 35,16 0,95 1,75 2,70
CKC-22 12,60 0,59 65,31 36,58 0,60 1,70 2,30
CKC-23 15,30 0,62 69,37 38,85 1,10 1,71 2,81
CKC-26 11,40 0,59 65,85 36,87 0,56 1,61 2,17
CKC-27 13,04 0,61 67,49 35,10 0,94 1,02 1,96
CKC-28 11,85 0,62 68,58 34,97 0,86 1,64 2,50
boi ching 8,95 0,52 57,72 29,2 0,71 0,48 1,19
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LSD 5 1,08 0,11

5,24

CV (%) 5,5 10,5

8,9

Bang 6 cho thay, S6 ciu/khom cta cac dong
trién vong dao dong trong khoang 9,56 - 15,30
cu/khém, ciac dong CKC4, CKC-20, CKC-21,
CKC-22, CKC-23, CKC 26, CKC 27, CKC-28 déu
dat cao hon so vo6i doi chimg (8,95 cii/khom) voi
su khéc biét co y nghia, trir dong cao nhat tai dong
CKC-23 dat 15,3 cii/khom

Nang suat khom ct tuoi: Nang suat ca thé cta
cac dong trién vong dao dong trong khoang 0,55 -
0,62 kg/khom déu cao hon so voi cong thic doi
chtmg, cao nhat & dong CKC-23; CKC-28 va thap
nhat 1a dong CKC-16. Tuy nhién, diéu nay khong
co su khac biét c6 y nghia & do tin cay 95%.

Nang suat khom ct tuoi ctia cay cot khi ct co
su quyét dinh rat 16n dén nang suat thuc thu ct
kho va nang suat ly thuyét ci tuoi cia quan thé.
Nang suat thuc thu ct kho cta cac dong trién
vong dao dong tir 30,05 - 38,85 tdn/ha. Nang suat
ly thuyét twoi dao dong 61,34 - 69,37 tan/ha. Mot
s6 dong c6 nang suat thuc thu ct kho cao hon so
vOoi mau giong doi chung, co su khac biét co y
nghia & do tin cay 95% nhu CKC-3, CKC-21, CKC-
22, CKC-23, CKC-26, CKC-27.

boi voi cay duoc lieu, ham luwong hoat chat
moi 1a yéu to tién quyét va ciing 1a chi tiéu chon
loc hang dau. Téng ham luong hoat chét cta cac
dong trién vong dao dong 1,32 - 2,81 %, cao nhat tai
dong CKC-23 va thap nhat & dong CKC-3 va déu
cao hon so v6i mau giong déi chirng. Cac dong cot
khi cti chon loc c6 ham lwong hoat chat resveratrol
cao hon so voi két qua nghién ctru cia Nguyén
Van Thuan va cs (2016) [9], da danh gia ham
luong hoat chat resveratrol trong ci cot khi thu
thap tai tinh Hung Yén dat 0,35%, mau thu thap tai
tinh Lao Cai dat 0,27% va mau thu thap tai thanh
pho Ha Noi dat 0,07%. Theo Nguyén Hai Nam, La
Hai Chung (2007) [2], ham luong resveratrol trong
mot mau cot khi ct trong & Viét Nam 1a 0,27% tinh
theo duogc lieu kho kiét, c6 su tuwong dong voi
nghién ctru ctia Lé Ngoc Duy (2017) [3],theo d6
ham luong polydatin trong cac mau ci cot khi
bang phuong phap HPLC nam trong khoang 0,32 -
0,88%.

322 Két qua chon loc cdc dong cot khi cu
trién vong vu trong nam 2022

Bang 7. Két qua chon loc cac dong cét khi ¢t vu ti vu trong nam 2022

Chi Chle}l . A s . Nang suat Narjg Ham He s6

K+ hié - cao cay So Chiéu dai | Duong oy \ suat luong ha
é’mlleu Cl’Sl(())n cudi ct/khém cu kinh ct ;)ur(r;icu thuc thu | hoat nj@’in
& ol | cing | (ci/khom) | (cm) (cm) <) ctikho | chat gﬂén)g

' (cm) & (tin/ha) | (%)

CKC22 | 57,15 | 85,03 12,60 32,59 1,58 0,59 36,58 | 2,30 | 25,00
CKC23 | 59,27 | 82,80 15,30 34,25 1,58 0,62 38,85 | 2,81 | 2540
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Stt dung phan mém chon loc selection index
[8] tir 10 dong cot khi cu trién vong da chon ra
duoc 2 dong cot khi ctt wu tu. Két qua chon loc
duoc 2 dong co diac diém sat vai tieu chi chon loc
la dong CKC-22 va CKC-23 (Bang 7).

Tuwong quan gitta cac tinh trang chon loc la hé
s6 quan trong danh gia mai lién két vé kiéu hinh
chon loc. Cac tinh trang c6 twong quan chit ché
sé c6 huong chon loc giong nhau, bd trg cho
nhau trong gia tri lwa chon. Hé s6 twong quan 7

tinh trang duoc xac dinh lam tiéu chi chon loc
(Bang 8).

S6 ct/khém co6 su twong quan cao véi nang
suat khom cu tuoi, ndng suat thuc thu tuoi, nang
suat ly thuyét cu tuoi va teong quan trung binh voi
ham luong hoat chat.

Nang suat khom cu tuoi cé su twong quan
chat ché véi nang suat ly thuyét ct twoi, ning
suat thuc thu ca kho va twong quan cao voi ham
luong hoat chat. Nang suat thuc thu ct tuoi twong
quan cao voi ham luong hoat chat.

Bang 8. He s6 tuong quan gitta cac tinh trang cta cac dong cdt khi ci vu tt vu trong nim 2022

3 . Nang suat ly Nang suat .
y S6 cti/khom N,ang §uat . thuyét cu thuc thu ct Ham luqf,lg
Chi tieu , ) khoém cu tuoi . . hoat chat
(ct/khom) (ke) tuoi kho @)
& (tdn/ha (tdn/ha) °
1
Nang suat khom cu 0,604169 1
tuoi
Nang suatly thuy€t | co1004 | 0,095272257 1
cu tuoi
Nang suat thuc thu | ¢\q, 0 0,862504638 | 08764185 1
ca kho
Ham luong hoat chat 0,509131 0,609753881 0,6238093 0,66759936 1

Tt cac két qua chon loc, tong so6 2 dong cot
khi ca chon loc sau vu trong nam 2022 1a dong
CKC-22 va CKC-23 1an luot c6 nang suat khom
cu tuwoi 1a 0,59 kg va 0,62 kg. Nang suat da vuot

troi so voi niang sudt khom ct twoi ctia mau
giong do6i ching chi dat 0,52 kg. Nang suat thuc
thu ctia 2 dong lan luot dat 36,58 tdn/ha va 38,85
tdn/ha, déu cao hon so v6i nang suat thuc thu
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duoc lieu ctia quan thé cot khi ct thu thap tai
tinh Lao Cai ban dau la 33,46 tan/ha. Téng ham
luong polydatin va resveratrol cia 2 dong CKC-
22 va CKC-23 lan luot 1a 2,30% va 2,81% déu cao
hon so véi quy dinh trong Duoc dién Hong Kong
(2010) [10], tong ham luwong polydatin va
resveratrol khong thap hon 1,1%; Duoc dién
Trung Quéc (2015) [11], ham luong polydatin
khong thap hon 0,15% va cao hon so voi quan thé
ban dau la 1,1%.

Hai dong cot khi ca CKC-22 va CKC-23 da
duoc chon loc voi chi s6 chon loc twong doi cao,
lan luot 1a 57,15 va 59,27. Nhan thay cac dong chon
loc da duogc chon tuong doi gan so véi muc tiéu dé
ra.

4. KET LUAN

Két qua danh gia 3 mau giong cot khi ca thu
thap tai tinh Hung Yen, Lao Cai va thanh pho Ha
Noi cho nang suat thuc thu ca tuoi 29,79 - 33,46
(tdn/ha). Bang phuong phéap chon dong vo tinh da
chon duoc 30 dong cot khi ci dé danh gia & nam
tiép theo.

Tién hanh chon loc 30 dong cot khi cu voi
cuong do chon loc 1a 10%, chon duoc 10 dong cot
khi cti c6 nang suat ca thé cao va ham luong hoat
chat dat tren 1,1. 10 dong cot khi ctt wu ta co
nang suat thuc thu cu tuoi dao dong 30,05 - 38,85
(tdn/ha) va téng ham lwong polydatin va
resveratrol dat 1,32 - 2,81%.

Két qua chon loc tir 3 mau giong cot khi ct
thu thap duoc 2 dong CK22 va CK23 c6 nang suat
thuc thu dat 36,58 tan/ha va 38,85 tan/ha, téng
ham lwong polydatin va resveratrol dat 2,3% va
2,81% cao hon so v6i mau giong doi ching dat 29,2
tan/ha va 1,19%, c6 y nghia thong ké do tin cay
95%.
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SELECTION OF Polygonum cuspidatum Sieb. et Zucc LINES TO IMPROVE PRODUCTIVITY AND

38

POLYDATIN AND RESVERATROL CONTENT
Nguyen Xuan Nam !, Nhu Thu Nga!,
Tran Van Loc’, To Minh Tu', Nguyen Thi Thuy
! National Institute of Medicinal Materials
Summary

Polygonum cuspidatum Sieb. et Zucc is a medicinal plant with high medicinal value. From 03
populations of equestrian Polygonum cuspidatum Sieb. et Zucc were collected by the
National Institute of Medicinal Materials in Ha Noi, Lao Cai, Hung Yen, 30 promising lines of
rhizome were evaluated and selected using the individual selection method for the asexually
reproduced plant has 10 elite tuber cultivars with net yield of dried ranging from 30.05 - 38.85
(tons/ha) and total polydatin and resveratrol content reaching 1.32 - 2.81 %. In particular, the
CKC-23 and CKC-22 lines have a net yield of 38.85 tons/ha and 36.58 tons/ha, total polydatin
and resveratrol content reaching 2.81% and 2.30%, respectively are two lines with potential in
yield and quality of medicinal herbs. This result is the basis for selecting tuber cultivars with
a yield of over 20 tons/ha and a total polydatin and resveratrol content of over 1.1%.

Keywords: Line selection, Polygonum cuspidatum Sieb. et Zucc, yield, polydatin, resveratrol.
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TOM TAT

Nghién ctru duoc thue hién nhdm muc tiéu xac dinh dac tinh hinh thai va héa hoc dat & moé hinh
lda - tom tai huyén Théi Binh, tinh Ca Mau. M6 ta dac tinh hinh thai dat dua trén bang so mau dat
Munsell. Mau dat duoc 1dy theo tang phat sinh d6i voi 2 phau dién dat trong lda - tom dé phan
tich dac tinh hoa hoc dat. Dua vao dic tinh hinh thai cho thay, ca 2 phau dién dat canh tac lua -
tom thuoc dat phu sa co tang Mollic, nhiém man nhe, c6 tén phan loai Molli Hyposalic Gleysols.
boi voi dac tinh hoa hoc, tri s6 pHyg clia cac tang dat & mic trung binh, dao dong tir 5,41 - 6,15.
Ham luong dam téng so & dat tAng mat duoc danh gia & muc thap, luong dam dé tiéu dao dong tir
201,0 - 312,3 mg kg. Tuy nhién, ham luong 14an téng s6 dugc danh gia &@ mac nghéo va ham luong
lan dé tiéu & dat tang mat tir 3,09 - 29,5 mg P kg, ham luwong lan kho tan gom: Nhom - lan (Al-P);
st - lan (Fe-P); can xi - lan (Ca-P) cao tuong tmg 13,5 - 27,1; 85,9 - 214,4; 16,1 - 35,3 mg kg'. Ham
luong Na* dao dong 12,1 - 15,3 meq Na* 100 g dat. Ngoai ra, ham luong chat hitu co duogc danh

gia & nguong rat thap dén thap.

Tt khoa: Dac tinh hinh thai dat, dic tinh hoa hoc dat, man, moé hinh lia - tom.

1. DAT VAN BE

Khoang 6% dien tich dat nong nghiép trén thé
gi6i bi anh huong boi man, chiém hon 800 trieu
héc ta, voi thiét hai vé kinh té lén toi 12 ty USD
trong san xuat nong nghiép [1]. Dong bang song
Cttu Long (PBSCL) la vung phat trién nong
nghiép, vua lda 16n nhat ¢ Viet Nam, chiém trén
60% dién tich canh tac ndong nghiép ca nudc. Trong
do, lua 1a cay tréng chu luc chiém wu thé 16n, voi
téng dién tich gieo trong nam 2020 lén dén trén 4
triéu héc ta [2]. Bén canh d6, mé hinh canh tac lua
- tom & tinh Ca Mau phu hop voéi diéu kién tu
nhién cta cac vung nudc lo, dat nhiém méan do tan
dung nudc mua dé trong laa va st dung canh déng
lua dé nuoi tom vao mua nang, thoi diém do man

qua cao khong thé canh tac laa, gop phan cai thién
thu nhap cho nguoi dan [3]. Ngoai ra, str dung cac
hop chét giam man (voi) da giup thay ddi nong do
cac cation trong dat [4]. Bon biochar vao trong dat
la mot bién phap giup cai thién chat luong dat, cai
thién ham luong chat hiru co trong dat va giam
thiéu phat thai khi nha kinh (CH, va N,0) [5], [6].
Trong hé thong canh tac lua - tom, dat ngap man
lien tuc nén dac tinh dat rat thay déi. Tuy nhién,
dat & vung ban ddo Ca Mau chua ghi nhan hién
tuong sodic héa [7], [8]. Trong nhitng ndm gin
day, dudi tac dong ctia bién déi khi hau, tinh trang
xam nhap man tré nén nghiém trong & DBSCL,
viéc canh tac lua trong diéu kién man, hay canh
tac laa trong hé thong canh tac lda - tom cing

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024 39



KHOA HOC CONG NGHE

duoc quan tam do su thay déi dac tinh moi truong
dat. Vi vay, nghién cttu dac tinh hinh thai va tinh
chat hoa hoc phau dién dat man canh tac lua - tom
huyén Théi Binh, tinh Ca Mau 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Hién trang vdo thoi diém thu mau. Lia giong
OMb5451 dang giai doan chin mau xanh nga vang,
chuén bi vao vu thu hoach.

Dung cu 1y mau. Khoan (Loai khoan ngéan,
Model: 5350) c6 @6 sau 2 m, bang so mau Munsell
va gidy do pH.

Chi tiéu theo doi Cac dic tinh héa hoc dat
duoc xac dinh gom pH (dat: chat chiét 1a 1: 5 véi
chat chiét la H,0 hay KCl), EC, chat hitu co, Ny,
o NHy', Ping 6» Pas ew cac thanh phan lan kho tan
gom: Al-P, Fe-P, Ca-P, Na'".

2.2. Phuong phap nghién ctru
2.2.1. Phurong phap mo t4 ddc tinh hinh thai dat:

Mo ta phau dién dat duoc thuc hién theo
phuong phap caa FAO (1977) [9], bang cach
khoan phau dién dat dén do sau 2 m dé xac dinh
cac dac tinh hinh thai dga trén bang so mau
Munsell.

222 Phuong phadp thu mau dat va xit Iy mau dat

Mau dat duoc thu theo tang phat sinh dé phan
tich cac dac tinh hoa hoc. Méi tang dat thu khoang
500 g, mang vé phong thi nghiém. Dat duoc phoi
kho tu nhién truéc khi nghién qua ray c6 kich
thudc 0,5 mm va 2,0 mm. D4t 0,5 mm dung dé xac
dinh chat hitu co, Ning <65 Ping s> P tiew CaC thanh

phan lan kho tan gom: Al-P, Fe-P, Ca-P va dat 2,0
mm diung dé xac dinh pH, EC, NH,".

2.2.3. Phuong phadp phan tich mau dat

Theo Bremner va Sparks (1996) [10], cac
phuong phap phan tich dugc tom tit nhu sau:
pHy,o hodc pHgq duoc chiét theo ty 1¢ dat: H,O
hoac dat: KC11,0 M (ti lé 1: 5), sau d6 dung dich
chiét duoc do biang pH ké. Dung dich chiét do
pHyys0 duoc st dung dé do do dan dién (EC) bang
EC ké.

bam téng s6 duoc vo co héa bang hén hop
H,S0,4am daeany - CuSO4- Se, tilé: 100 - 10 - 1 va xac
dinh bang phuong phap chung cat Kjeldahl. Pam
dé tiéu duoc xac dinh bing chiét bang KCI1 2,0 M,
hién mau bang: Sodium nitroprusside, sodium
salicylate, sodium citrate, sodium tartrate, sodium
hydroxide va sodium hypochlorite. So mau & budc
song 650 nm.

Lan téng s6 dugc vo co hoa bang axit
H,SO, (4 va HCIO,, dé hién mau voi axit ascorbic
& budc song 880 nm. Thanh phan lan trong dat
gom: Lan - sat, 1an - nhom va lan - can xi duogc chiét
bang cac hop chat theo thir tw sau: NaOH 0,1 M,
NH,F 0,5 M va H,S0, 0,25 M. Lan dé tiéu (Bray II)
duoc xac dinh bang phuong phap chiét dat voi hon
hop 0,1 N HCI + 0,03 N NH,F, ti le dat: nudc bang
1: 7.

Chat httu co dugc do theo phuong phap
Walkley -Black, oxy hoa bang H,SO,qq - K,Cr,0;
trude khi chudn do bang FeSO,.

Céc dac tinh dat duoc danh gia dua vao bang 1.

Bang 1. Thang d4nh gia dic tinh dat

pH (1) K (]-) Ca2+ (2) Mg2+ (1) Nt(ing s6 (3) Pténg s6 (4) Pdé tiéu (1) CHC (3)
Gia tri
(meq 100g™ dat) %) %) (mg P kg?) %C)
Rat thap <5,1 - <0,1 - - <2
Thap 52-6,0| <04 5 <0,5 0,1-0,2 < 0,06 <20 2-4
’I];rll:lrlllg 6,1-6,5|04-0,6 0,5-2,5102-05 | 0,06-0,10 20 - 40 4-10

40
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Cao

6,6-7,3

0,6-2,0

>10

>2,5

0,5-1,0

>1,0

40 - 100

10-20

Rat cao

74-84

> 2,0

>1,0

>100

> 20

Ghi chu: (1) Thang d4nh gid cua Horneck va cs (2011) [11]; (2) Thang d4nh gid cia Metson (1961)
[12]; (3) Thang d4nh gii cua Nguyén Xuin Cur (2000)[13].

2.3. Dia diém va thoi gian nghién ctu

Nghién ctru duoc thue hién tai viing dat nhiém
man canh tac lda - tom & 4p 3, xa Tri Phai, huyen
Thoi Binh, tinh Ca Mau. Cac phau dién duoc thu
va phan tich vao thang 5 nam 2023 dén thang 2
nam 2024. Hai miu phau dién 1an luot 1a Thoi
Binh-1 (TB-1) va Théi Binh-2 (TB-2).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém hinh thai ctia phiu dién dat min
& mo hinh lda - tom tai huyén Théi Binh, tinh Ca

311 Dic diém hinh thdi cua phau dién dat
mdn canh tic lia - tom TB-1

Hién trang vao thoi diém thu mau cta phau
dién dat TB-1 cho mo hinh lua - tom 1a lua giai doan
chin va ngap nuodc. Phau dién dat thuoc biéu loai
dat phu sa c6 tang Mollic, nhiém man nhe. Tén dat
theo hé thong phan loai WRB (2006) [14] 1a Molli
Hyposalic Gleysols, ky hiéu mowsGL. Can ctt theo
tang phat sinh, phau dién dat duoc chia thanh 5
tang, gom: Ap, Bg, Crl, Cr2, Cr3, tang Bg c6 su

Mau

xuat hién ctia it dom ri, mau 6 liu nau (Bang 2).

Bang 2. Dic diém hinh thai cta phau dién dit min ctia mé hinh lda - tém TB-1

huyén Théi Binh, tinh Ca Mau

Tang
dat

Do sau
(cm)

Mo ta

0-30

Tang dat c6 nén mau den (5Y 2.5/1); sa cau sét pha thit, 4m; ban thuan
thuc (r); ré thuc vat it, tuoi; tang dat chta it chat hitu co, chat hitu co & dang
phan hiy; chuyén tang ro do mau nén va su xuat hién ctia dém mau

Bg

30-50

bat c6 nén mau xam o6 liu dam (5Y 3/2); sa ciu sét pha thit, 4m; ban thuan
thuc (v); ré thuc vat & muc it va chat hitu co it, chat hitu co & dang phan
hty. Cé su xuat hién cta dom ri, mat do 2 - 3% phan bo dang 6, dom ri co
mau 6 liu nau (2.5Y 4/3); chuyén tang ro do mau nén va su két thuc cta
mau dom

Crl

o0-70

bat c6 nén mau xam (2.5Y 5/1); sa cau sét pha thit, 4am, khong cau truc;
ban thuan thuc (r); ré thuc vat & muec it; tang dat c6 chua it chat hiu co,
chat hitu co & dang phan hay va phan b6 khuéch tan trong nén dat; chuyén
tang ro do su thay d6i mau nén

Cr2

70 -
105

bat c6 nén mau den (5Y 2.5/2); sa cau sét pha thit, 4m; ban thuan thuc ();
tang dat c6 chta chat hitu co & mirc trung binh, chét hitu co & dang phan
hity; chuyén tang ro do mau nén

Cr3

> 150

Tang dat c6 nén mau xam 6 liu dam (BY 3/2); sa cau sét, 4am; ban thuan
thuc (r); tang dat chta it chat hiru co xac ba thuc vat, & dang ban va phan
hay
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3.12 Dic diém hinh thdi cua phau dién dat
mdn canh tac luia - tom TB-2

Hieén trang vao thoi diém thu mau cta phau
dién dat lua - tom 1a trong lta va dang ngap nuoc.
Phau dién thuoc biéu loai dat phu sa co tang
Mollic, nhiém mdin nhe, cé tén phan loai theo hé

thong phan loai WRB (2006) [14] la Molli
Hyposalic Gleysols (ky hiéu mowsGL). Dua trén
tang phat sinh, phau dién dat duoc chia thanh 4
tang chinh gom: Ap, Bg, Crl1, Cr2, trong vong 200
cm tir 10p dat mat va tang Bg xuat hién it dom ri
mau nau vang dam (Bang 3).

Bang 3. Dic diém hinh thai cta phiu dién d4t man canh tac lda ctia mé hinh laa - téom TB-2

tai huyén Théi Binh, tinh Ca Mau

Mo ta

bat c6 nén mau den (2.5Y 2.5/1); sa cau thit pha sét, am; ban thuan thuc
(r); ré thuc vat it, tuoi; ting dat cé it chat hitu co, chat hitu co & dang phan
hty va khuéch tan trong nén dat; chuyén tang ro do mau nén va su xuat

Tang dat c6 nén mau xam den (2.5Y 4/1); sa ciu sét pha thit, 4am; ban thuan
thuc (v); ré thuc vat & muc it, tang dat co chua it chat hiru co, chat hitu co &
dang phan huy. Tang dat cé su xuat hién ctia dom ri khoang 2 - 3%, dom ri
phan bd & dang ong ré, c6 mau nau vang dam (10YR 3/4); chuyén tang tir

bat c6 nén mau den (5Y 2.5/2); sa cdu sét pha thit, am, khong cu tric; ban
thuan thuc (r); ting dat c6 chua it chat hiru co, chat hitu co & dang phan
htty va phan bo khuéch tan trong nén dat; chuyén tang ro do mau nén

bat c6 nén mau xam dam (5Y 3/1); sa cau sét pha thit, 4m; ban thuan thuc
(); tAng dat c6 chia chat hitu co it, chét hitu co & dang phan hay va duoc

Tang | Do sau
dat (cm)
Ap 0-30
hién cua d6m mau
Bg 30-70
tir do su cham dut ctia d6m mau
Crl 70-100
Cr2 > 100
khuéch tan trong nén dat

Nhin chung, 2 phau dién dat canh tac laa - tom
tai huyén Thai Binh thuc biéu loai dat phu sa c6
tang Mollic, man nhe. Ham luong chat hitu co & do
sau tang dat 0 - 200 cm tinh tir bé mat dat dat thap
dén trung binh. Trong qua trinh canh tac lda - tom
nguodi dan da rita man vao dau mua mua dé phuc
vu cho canh tac lua. Déi véi dac diém vé hinh thai
ctia 2 phau dién dat phu hop cho viéc canh tac caa
mo hinh lda - tom trong diéu kién hién tai.

3.2. Pic tinh hda hoc ctia phau dién dit min &
mo hinh lda - tom tai huyén Théi Binh, tinh Ca
Mau

3.2.1. Pac tinh hoa hoc cua phau dién dat man
¢ mo hinh lia - tom TB-1

Tri s6 pHy.o clia phau dién dat canh tac lua -
tom duoc xac dinh 6,22 - 6,87 trong khi dé gia tri

pHkq duoc ghi nhan thap hon, dao dong 5,41 -
6,15. Gia tri pHy,, va pHgq duoc danh gia &
nguong trung binh. Ngoai ra, d0 dan dien 1a 3,34 -
8,32 mS cm. Dua trén thang danh gia ctia Metson
(1961) [12], dam tong so dat 0,10 - 0,17%, duoc xép
vao muc thap. Thém vao do, ham luong dam dé
tiéu trong dat dao dong tir 201,0 - 312,3 mg kg
(Bang 4).

Ham luong P téng so & cac tang dat duoc danh
gia & muc ngheo, dao dong 0,04 - 0,06%. Ham
luong P dé tieu dat & nguong trung binh doi voi
tang dat 30 - 50 cm, nhung & tang dat 0 - 30 cm, 50 -
70 cm, 70 - 105 cm duoc danh gia & muc thap theo
thang danh gia cta Horneck va cs (2011) [11].
Thanh phan P kho tan gom: Al-P; Fe-P; Ca-P & ting
mat lan luot 1a 27,1; 102,0; 21,7 mg kg! va & cac
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tang bén dudi twong tng 1a 16,7 - 19,1; 96,3 - 117,2;
16,1 - 35,3 mg kg”'. Ham luong chat hitu co & mtc
thap dua trén thang danh gia ctia Metson (1961)

[12] (Bang 4), v6i ham luong dat duoc tir 2,00 -
4,19%C. Bén canh d6, ham luong Na* dao dong
12,1 — 14,1 meq Na* 100 g* dat. (Bang 4).

Bang 4. Dic tinh hoa hoc ctia phau dién dat min canh tic lta cia mé hinh lda - tém TB-1

N P X .

D6 siu pHyso | pPHika | EC térlg tSI}g NH,* I;sue APl Fe-P Clj - Na' h(f:rﬁégo

(ém) sO s6

énms_l % mg kg’ lr(;)eg_l %C
0-30 6,87 | 6,15 | 3,34 | 0,17 0,06 |201,0| 11,5 | 27,1 |102,0| 21,7 12,2 2,00
30-50 | 6,58 | 5,76 | 7,91 | 0,14 0,06 |312,3| 29,5 | 19,1 | 96,3 | 35,3 12,6 3,99
50-70 | 6,62 | 5,73 | 5,59 | 0,11 0,06 |2955| 3,09 |16,7| 97,1 | 17,7 12,1 2,99
70-105| 6,22 | 6,01 | 832 | 0,11 0,04 |2975| 534 |19,1|117,2| 31,3 13,1 4,19
> 150 6,81 | 541 | 548 | 0,10 0,04 | 2724 | 6,46 | 183 | 110,8 | 16,1 14,1 2,00

3.2.2. Pac tinh hoa hoc cua phau dién dat man
o mo hinh lua - tom TB-2

Gia tri pHy,, dat 6,08 & phau dién dat TB-2
duoc danh gia & nguong phu hop do6i doi voi cay
trong & tang mat, trong khi d6, cac tang bén dudi
duoc danh ¢ muc cao (6,40 - 6,87). Gia tri pHgq &
cac tang 0 - 30, 30 - 70, 70 — 100, > 100 cm duoc
danh gia & muc thap, voi cac gia tri pHkg 1an luot

1a 5,58; 5,92; 5,95; 5,96. o dan dién (EC) dao dong
1,70 - 14,8 mS cm’, riéng tang > 100 cm c6 do dan
dién rat cao voi 14,8 mS cm®. Ngoai ra, ham luong
dam téng s6 duoc danh gia & muc trung binh, voi
ham luong dam 0,13 - 0,18%, dua trén thang danh
gia cua Metson (1961) [12]. Thém vao d6, ham
luong trung binh ctia NH," trong dat dat 286,6 mg
kg! (Bang 5).

Bang 5. Pic tinh hoa hoc ctia phau dién dat min canh hia ctia mé hinh tac lda - tom TB-2

N téng |P tong .| Pdé . Chat httu

Po pHyoo| PHio| EC o6 o8 NH, e Al-P | Fe-P |Ca-P Na o
sau

(cm) - - |mScm? % mg kg™ meq 100 g %C

0-30 |6,08| 5,58 1,7 0,18 | 0,05 | 284,8 | 7,31 | 14,3 | 214,4 | 19,3 13,0 3,79

30-70 | 6,63 | 5,92 7,6 0,14 | 0,04 | 288,0 | 8,15 | 13,5 | 100,4 | 17,7 14,3 1,60

70-100| 6,87 | 595 | 11,3 0,14 | 0,05 | 283,8 | 9,27 | 25,5 | 85,9 | 17,3 12,1 1,80

>100 | 6,40 | 596 | 14,8 0,13 | 0,06 | 290,0 | 27,5 | 17,5 | 101,2 | 32,1 15,3 3,39

Ham luong P téng so < 0,06% duoc danh gia &
mtc thap, ham luong P tong s6 doi voi phau dién
dat canh tac lda - tom dao dong 0,04 - 0,06% duoc
xac dinh & nguong thap. Ham luong P dé tiéu co
gia tri ting dan tir & cac tang 0 - 30 <30 - 70 <70 -
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100 < (>100) cm va duoc danh gia & muc thap,
riéng tang > 100 cm ham luong P dé tiéu duoc xac
dinh & mutc trung binh, véi cac gia tri 1an luot 27,5>
9,27> 8,15> 7,31 mg kg. Déi voi Al-P, Fe-P, Ca-P
dat cac gia tri la 13,5 - 25,5; 85,9 - 214,4; 17,3 - 32,1
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mg kg!, theo tht tu. Theo thang cia Metson
(1961) [12], ham luong chat hitu co & cac tang 30 -
70 va 70 - 100 cm duwoc danh gia & muc rat thap
(1,60 - 1,80%C), trong khi tang 0 - 30 va tang > 100
cm ham luong chat hitu co dat muc thap, voi 3,39 -
3,79%C (Bang 5). Ham luong Na* duoc xac dinh
12,1 - 15,3 meq Na* 100 g! dat (Bang 5).
4. KET LUAN

Phau dién dat TB-1 va TB-2 thugc biéu loai
phu sa co6 tang Mollic, man nhe (mowsGL) d6i voi
mo hinh canh tac lua - tom tai huyén Théi Binh,
tinh Ca Mau.

Gia tri pHy,o va gia tri pHgq tang dat & mic
trung binh tuwong ung 6,08 - 6,87 va 5,41 - 6,15.
Ham luong dam téng so & dat tang mat duoc danh
gia & muc thap, luong dam dé tieu dao dong 201,0 -
312,3 mg kg'. Ham luong P téng s6 duoc danh gia
& mirc nghéo, ham luong lan kho tan gdém lan
nhom, lan sat va lan can xi cao twong tmng 13,5 -
27,1; 85,9 - 214,4; 16,1 - 35,3 mg kg'. Ngoai ra, ham
luong chat hittu co duoc danh gia & nguong rat
thap dén thap.
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DETERMINING MORPHOLOGICAL AND CHEMICAL CHARACTERISTICS OF SALINE SOIL
PROFILE IN RICE - SHRIMP AREA IN THOI BINH DISTRICT, CA MAU PROVINCE
Nguyen Quoc Qui’, Le Tien Dat*?, Nguyen Hoang Anh"3,
Tran Trong Khoi Nguyen!, Nguyen Duc Trong?, Vo Yen Ngoc!,
Huynh Thanh Quang!, Phan Chi Nguyen*, Nguyen Quoc Khuong!
! Faculty of Crop Science, College of Agriculture, Can Tho University
“Branch of Planting and Plant Protection of Agriculture and Rural Development
of Vinh Long province, Vinh Long, Vietnam
? Department of Agriculture and Fishery, Cuu Long University
“Land Resources Department, College of Environment and Natural Resources,
Can Tho University
Summary

The study aimed to determine the morphology and chemical traits in rice - shrimp farms in Thoi
Binh district, Ca Mau province. The description of soil morphology was based on the color
comparison of Munsell. Soil samples were collected according to horizons of soil profile to
analyze soil chemistry. According to the morphology result, the rice - shrimp soil in the current
study was alluvial soil with Mollic horizon, slightly salinized, and categorized as Molli Hyposalic
Gleysols. For the soil chemistry, the soil pHg was moderate, roughly 5.41 - 6.15. The total N at
the surface horizon was low, while the available N ranged from 201.0 to 312.3 mg kg'. However,
the total P was poor and the soluble P at the surface horizon was roughly 3.09 - 29.5 mg P kg,
while the contents of insoluble P compounds, such as Al-P, Fe-P, Ca-P were high, roughly 13.5 -
27.1,85.9-214.4 and 16.1 - 35.3 mg kg, respectively. The Na* was 12.1 - 15.3 meq Na* 100 g! soil.
Moreover, the organic matter was determined to be extremely low to low.

Keywords: Saline soil, soil chemistry, soil morphology, rice - shrimp farm.
Ngay nhan bai: 25/4/2024

Ngay chuyén phén bién: 21/5/2024

Ngay thong qua phan bién: 29/5/2024
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NGHIEN CUU MUC D0 LAY NHIEM
BENH KHAM LA SAN QUA NGUON GIONG
TAI TINH THUA THIEN HUE
Nguyén Kim Chi', Nguyén Vinh Truong™*
! Truong Pai hoc Nong Lam, Pai hoc Hué

"Email- nvtruong @hueuni.edu.vn

TOM TAT

San 1a cay trong kinh té & cac ving dat nghéo dinh duong ctia tinh Thita Thien Hué. Bénh kham
14 san xam nhap, phat trién manh ké tir nam 2019. Bénh gay thiét hai dang ké nhung chua co
nhiéu nghién ctru vé bénh hai nay. Dé c6 co s& cho cong tac quan ly bénh kham 14 san téng hop,
can xac dinh muc do lay nhiém bénh qua nguén giong. Két qua nghién ctru trong diéu kién nha
luéi cho thdy, bénh kham 14 san bi lay nhiém qua nguén giong do nguoi dan ty dé giong 1a rat
cao. Bénh phat trién lién tuc trong céc giai doan sinh truong cay trong va anh hudng dén sinh
truéng va nang suat sinh khoi. Panh gia vé muac do lay nhiém cta bénh qua nguén giong trén
déng ruong cho thdy, giong KM94 1a giong sian cha luc (chiém ti 1é trén 95%), bénh nhiém tir
nguédn giong rat cao. Bénh phat trién lién tuc trong céc giai doan sinh trudng cay tréng va anh
huéng dén sinh truéng va nang suat. Cac giong HN5 khang bénh va HN3 chong bénh sinh
trudng, phat trién tot, nhung chi c6 giong HN5 cho nang suét cao hon c6 y nghia so véi giong
KM94 nhiém beénh. Ti 1é niang suit gidm do nhiém bénh kham 14 san bién dong tir 30,7 - 38,1%
trong diéu kién sinh thai va canh tac ¢ tinh Thrira Thién Hué.

Tt khoa: Lay lan, giong, Manihot esculenta Crantz, ning suat, Sri Lankan Cassava Mosaic Virus.

1. DAT VAN BE

San (Manihot esculenta Crantz) 1a cay luong
thuc, nguyén liéu cho cong nghiép trén thé gioi,
dac biét quan trong & cac nudc dang phat trién [1].
O Viét Nam, san 1a cay luong thuc, cay nguyeén lieu
c6 dién tich trong va san luong x€p sau lua va ngo.
San luong san trén thé giéi trong nhitng nim qua
bi giam sut (Nigieria, Thai Lan giam 6,7%). O Viet
Nam, san luong sin ciing giam tir 10,11 xuéng 9,4
triéu tan (giam 7%) do tinh hinh dich bénh, trong
d6 c6 bénh kham 14 san [2].

Bénh kham 14 san do Genus Begomovirus gay
ra tai chau Phi va chau A [3, 4]. Bénh hai nay da
xam nhép vao nudc ta nam 2016 & Tay Ninh va
hién nay c6 mat hau nhu & cac vung trong sin
[5]. O Viet Nam, bénh kham 14 sén duoc xac dinh
la do ching Sri Lankan Cassava Mosiac Virus gay
ra thiét hai 16n cho nhiéu tinh trong san trong ca
nuéc. Bénh kham 14 sin c6 hai phuong thic

truyén bénh: Qua hom giéng va qua moi gioi bo
phan trang (Bemisia tabacl). Néu cay sin nhiém
bénh & giai doan mai trong (dudi mot thang tudi)
sé gay thiét hai rat nang vé nang suat. Két qua
diéu tra dong ruong & An Do va cac nude Pong
Nam A cho thdy, hom giéng bi nhiém bénh 1a
nguyén nhan chinh lam lay lan bénh trén dong
ruong va phuong thtc lan truyén bénh qua bo
phén tring la it phé bién hon [5, 6]. O tinh Thira
Thiéen Hué, nguoi dan tréong sian cha yéu la cac
loai giong cao san KM94. Tuy nhién, trong nhimg
nam gan day giong KM94 bi nhiém bénh rat cao,
lay lan nhanh va kho kiém soat. Viéc quan ly
bénh kham 1a rat cap thiét va can c6 phuong an
dé€ han ché su lay lan ctia bénh. Muc dich cta
nghién ctru nay 1 xac dinh mac do lay nhiém
bénh kham 14 sin qua nguon giong & tinh Thira
Thién Hué lam co s& dé€ phuc vu quan ly bénh hai
téng hop.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

- Giong san KM94, HN3, HN5 thu thap tir cac
nguodn khac nhau.

- Chau nhua va long luéi ngan con tring.
2.2. Phuong phap nghién ctru
2.2.1. Phuong phap nghién ciu trong nha luor

- Thi nghiém mot nhan t6 duoc bé tri theo
kiéu hoan toan ngau nhién dé xac dinh muc do lay
nhiém ctia bénh hai qua giong trong diéu kién nha
lwoi theo phuong phap ctia Trinh Xuan Hoat va cs
(2020, 2021b) [7, 8], Fargette (1990) va cs [9].
Trong céac cay san sach bénh vao trong 1ong ludi
cach ly (kich thudc 60 cm x 40 cm x 60 cm), mat
lu6i nho hon kich thudéc ctia bo phan trang. St
dung cac nguén giong thu thap trén cac ving sinh
thai khac nhau dé danh gia mac do nhiém bénh va
sinh truong. Quan sat triéu ching bénh va xac
dinh ty l¢ bénh (TLB), chi s6 bénh (CSB) trong
thoi gian 4 tuan sau khi trong.

- Cong thic thi nghiém: CT1: Giéng khong
nhiém bénh HN5 (HTX Dich vu Néng nghiép
bang Quang, 4p Tan Xuan, xa Tan Phu, huyén Tan
Chau, tinh Tay Ninh); CT2: Gioéng dan tu dé giong
KM94 (Phan Trong Thién, phuong Huong Xuan,
thi xa Huong Tra, tinh Thita Thién Hué); CT3:
Giong khong nhiém bénh HN3 (HTX Dich vu
Nong nghiép Pang Quang, 4p Tan Xuan, xa Tan
Phu, huyén Tan Chau, tinh Tay Ninh); CT4: Giong
khong biéu hién triéu chiung KM94 (Giong nhap
ttr Quang Binh); CT5: Giong biéu hién triéu chung
KM94 (Hoang Ngoc Hung, thon Bic Triéu Vinh,
xa Phong Hién, huyén Phong Dién, tinh Thira
Thién Hué).

2.2.2. Phuong phdp diéu tra phuong thirc ldy
nhiém cua bénh kham 4 san qua ngudn giong trén
dong ruong

- Tién hanh diéu tra dong ruong theo 3 giai
doan sinh trudng cta cay sin, gom: Giai doan 1:
Sdn moc mam, bén ré va phat trién ré (0 - 45 ngay
sau trong); giai doan 2: Phat trién than 1a (45 - 95
ngdy sau tréng) va giai doan 3: Sin phat trién ct
(sau 3 thang tudi dén thu hoach) vé tinh hinh

nhiém bénh trén cac giong va muic do thiét hai.
Céc chi tiéu theo doi: Ngudn giong (Nguodn cung
cap, nguoi dan tu dé giong), TLB, CSB va muc do
thiét hai. Piéu tra tinh hinh bénh hai trén cac
giéng trong & huyén Phong Dién va Huong Tra,
tinh Thtra Thién Hué. Mdi ruong diéu tra theo 5
diém chéo goc, moi diém diéu tra 10 cay/diém.
Xac dinh s6 cay nhiém bénh, stt dung thang phan
cap bénh theo Olasanmi va cs (2021) [10].

2.2.3. Chi tiéu theo doi

Céc chi tiéu sinh truéng va niang suat thuc
hién theo QCVN 01-61:2011/BNNPTNT [11].
Nang suat sinh vat (tdn/ha): Can toan bo khoi
luong than 14 ctia mdi cay quy vé nang suat tan/ha.
Nang suat ct tuoi (tdn/ha): Thu hoach khi 2/3 s6
la da rung. Can khoi luong ct tuoi toan 10.

TLB = (s6 cay bi bénh)/(t6ng s6 cay theo doi)
x 100%. CSB = |~ + 100,

Ne5

4o NG5

Trong do: N;, N,...N; 1a s6 14 nhiém bénh &
cap 1, cap 2... cap 5; N 1a téng so 14 diéu tra [12].
Thu hoach niang suat ct voi dién tich 32 m?/diém
va lap lai 4 1an. Ham luong tinh bt va 4m d¢ duoc
phan tich tai Trung tAm Kiém nghiém thudc, My
phdm, Thuc phdm, S¢ Y té tinh Thtra Thién Hué
theo TCVN 4594:1988 [13].

2.2.4. Phuong phap xu Iy so liéu

Céc s6 lieu TLB, CSB, chiéu cao cay, so 14,
nang suat duoc xtt ly gia tri trung binh, sai so,
phan tich phuong sai ANOVA mét nguyén to, so
sanh su khac biét gitta cac cong thic dugc xit ly
bang phan mém Microsoft Excel va SPSS 16.0.
Tinh twong quan gita CSB va phan tram giam
nang suat dé phuc vu cho xay dung quy trinh quan
ly bénh hai.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua danh gi4 vé mic d¢ lay lan cia
bénh kham 14 sin qua nguén giéng trong diéu
kién nha lu6i

Két qua diéu tra ti 1é nhiém bénh kham 14 & giai
doan moc mam cho thdy, mic d6 nhiém bénh
kham 14 tir cac nguon giéng sian khac nhau la sai
khac c6 y nghia (Bang 1). Nguén giéng nhiém
bénh cao nhat la ngudn giong KM94 do nguoi dan
te dé giong (TLB: 100%) va thiap nhat la nguén
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giong san khang bénh HN5 va HN3 thu thap tir tinh
Tay Ninh (0,00%). Nguon giong KM94 tréng trén
dia ban tinh Thtta Thién Hué hau hét nhiém bénh
kham 14 san tir hom giéng trong va sé phat bénh &
giai doan moc mam. Theo Vién Bao vé thuc vat
(2019) [14], dien tich nhiém bénh kham 14 san ca
nudc 1a 32.106 ha nhung khong c6 mic d6 nhiém
bénh tir cac ngudn giong sian. Nghién ctu cta

Trinh Xuan Hoat va cs (2021a) [15] cho thay, cac
giong KM94, HL-S 11 va KM419 thu tai tinh Pong
Nai va trong trong nha ludi bi nhiém bénh sau 20 -
30 ngay trong, ti 1é nhiém bénh lén dén 100%. Két
qua nghién ctru nay pht hop voi két qua nghién ctu
ctia Trinh Xuan Hoat va cs (2021a) [15]. Vi vay, can
kiém soat nguon giong san trudc khi trong dé han
ché mutc @6 nhiém bénh sém cho cay trong.

Bang 1. Ti 1& nhiém bénh kham 14 sdn & cac giéng sin giai doan moc mam trong nha ludi

Cong thuc TLMM (%) TLB (%)! CSB (%)
CT1 100 0,0° 0,0*
CT2 100 100,00°+ 0,0 51,3+ 4,3
CT3 100 0,0? 0,0
CT4 100 27,8°+13,9 55+ 5,5
CT5 100 100,0°+ 0,0 56,8+ 2,5

Ghi chi: 'Cdc chir cdi thuong khidc nhau trong mot cot ¢ cdc cong thirc biéu thi sur sai khdc co y

nghia ¢ mutc P< 0,05. TLMM: T7 I¢ moc mam.

3.2. Diéu tra danh gia vé mic do lay lan cia
bénh kham 14 sin qua ngudn giéng trén déng
rudng

321 T7 I¢é nhiém bénh giai doan moc mam
cdc giong san trén dong ruong

Két qua diéu tra TLB giai doan moc mam cho
thdy, mic d6 nhiém bénh ctia cic nguon giong
san la khac nhau, nhiém cao nhat la giong KM94
nguoi dan tu dé giong ¢ xa Phong Hién, huyén
Phong Dién va xa Huong Xuan, huyén Huong
Tra, tinh Thia Thién Hué (100%); nhiém thap
nhat 12 ngudn giong san HN5 va HN3 thu thap tir
tinh Tay Ninh (0,00%) (Bang 2); ngudén giéng
KM94 thu thap ttr tinh Quang Binh c6 mutc do
nhiém bénh thap (15,00%). Két qua phan tich
thong ké Tukey test cho thay, su khac biét c6 y

nghia vé ti 1é nhiém bénh gitta cac ngudn giong.
CSB nguén giong dan tu dé giong cao nhat
(58,59%), diéu nay sé gay giam vé nang suat dang
ké. biéu tra muc d¢ lay lan bénh kham 14 san qua
nguodn giong cho thay, hau hét nguon giong sin
KM94 déu nhiém bénh va mitc d6 nhiém bénh rat
cao. Theo Trinh Xuan Hoat va cs (2021c) [16], c6
dén 53,7% hom giong nhiém bénh ngay khi trong.
Ngoai ra, mttc d6 nhiém nguédn giong c6 thé cao
hon do luwong virus trong hom chua dat dén
nguong dé co thé xac dinh bang phuong phap
PCR. Két qua nghién cttu nay phu hop vaéi két qua
nghién cttu cta Trinh Xuan Hoat va cs (2021c)
[16]. Vi vay, can kiém soat nguon giong san trudc
khi trong d@é c6 bién phap xt ly thich hop doi voi
giong nhiém bénh.
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Bang 2. Ti 1é¢ moc mam ctia sdn va bénh kham 14 sin trén dong ruong

Cong thic TLMM (%)* TLB (%) CSB (%)
CT1 97,5+ 2,5 0,00*+ 0,0 0,00*+ 0,00
CT2 100,0°+ 0,0 100°+ 0,0 55,00°+ 2,04
CT3 97,5+ 2,5 0,00*+ 0,0 0,00*+ 0,00
CT4 100,0°+ 0,0 15,00+ 15,0 5,55+ 5,55
CT5 100,0°+ 0,0 100°+ 0,0 58,59"+ 2,13

Ghi chi: 'Cdc chir cdi thuong khidc nhau trong mot cot ¢ cdc cong thic biéu thi sur sai khdc co y

nghia ¢ mutc P< 0,05. TLMM: T7 I¢ moc mam.

3.2.2. Dién bién bénh kham san giai doan moc
mam dén thu hoach cédc ngudn giong sin

Két qua diéu tra dién bién TLB kham sin trén
déng ruong tir giai doan moc mam dén thu hoach
cho thdy, ngudén giong KM94 c6 ti 1é bénh cao
nhat (100%) va thap nhat 1a nguon giong HN5
(0,0% (Bang 3). Phan tich thong ké Tukey test
cho thay, gitta cac cong thic khac nhau c6 y nghia
vé mutc do nhiém bénh. Nguén giong KM94 thu
thap & cac tinh c6 ti 1é nhiém thap khi moi trong,
nhung dén giai doan phat trién ct ciing nhiém
bénh va dén giai doan thu hoach gan nhu nhiém
bénh hoan toan. Nguoén giong HN3 khi méi trong
khong nhiém bénh, nhung giai doan phat trién ct
bénh phat trién thay ro, nhung cha yéu & cap 2.

Két qua diéu tra cho thdy, nguon giong KM94
trong trén dia ban tinh Thita Thién Hué hau nhuw
nhiém bénh hoan toan. Diéu nay cho thiy, nguon
giong KM94 trong nhiém bénh kham 14 tir giong 1a
cht yéu. Viéc ngan chidn ngudn giéng nhiém bénh
1a rat kho khan vi chi phi cho viéc kiém tra mic do
nhiém virus trong cac giong co thé rat cao vi ti lé
nhiém bénh cta giong 1a 100%, lam ting gia thanh
cta giong khi phan phoi. Cac giong dua vé trong
c6 mirc do nhiém bénh thap, hodac khong nhiém
bénh, can duoc nhan lén dé thay thé mot phan cac
dién tich nhiém bénh cao va phan phoi cho nguoi
trong c6 diéu kién trong dau tu giong sach bénh
khi trong.

Béng 3. Dién bién bénh kham 4 sén giai doan moc mam dén thu hoach

Tilé bénh (%)

Cong thuc v ot
Moc mim ‘ﬁ phat Phat trién than 14 Phat trién ct Thu hoach
trién ré
CT1 0,0? 0,0* 0,0+ 0,0 0,00+ 0,0
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CT2 100,0° 100,0° 100,0°+ 0,0 100,0°+ 0,0
CT3 0,0 0,07 100,0°+ 0,0 100,0°+ 0,0
CT4 0,0* 0,0? 69,37"+ 8,56 98,75+ 1,25
CT5 100,0° 100,0 100,0°+ 0,0 100,0°+ 0,0

Ghi chi: 'Cdc chir cdi thuong khidc nhau trong mot cot ¢ cdc cong thic biéu thi s sai khdc co y

nghia ¢ murc P< 0,05.

3.3. Anh hudng ciia bénh kham 14 dén ning
sudt cay tréng

3.3.1. Nang suat cy trong trong nha liroi

Két qua diéu tra anh hudng ctia bénh kham 14
dén nang suat sinh khoéi cay sin trong diéu kién
nha luoi cho thay, & giai doan moc mam va phat
trién ré, bénh anh hudng dén chiéu cao cay,
nhung cang vé cudi bénh anh hudng ca chiéu cao
va so 14. Nang suat sinh khoi khac nhau gitta cac
ngudn giong nhiém bénh & muc sai khac co6 y
nghia (Bang 4). Cac nguén giéng nhiém bénh cao
c6 nang suat sinh khai thap. Nang suat thap nhat
la & nguon giong KM94 ctia nguoi dan tu dé giong
da bi nhiém virus tir nam 2021, nam 2022 ti€p tuc

trong tré lai (0,17 tdn/ha). Ngudn giong khang
bénh HN5 c6 nidng suat cao nhat (0,3 tan/ha),
nguédn giong KM94 khong nhiém bénh cé niang
suat twong duwong voi giong HN5 (0,24 tan/ha).
Theo Fargette va cs (1988) [17], nang suat cay sin
giam nhiéu khi bénh kham la sian nhiém tit hom
giong so voi nhiém vé sau gy ra boi bo phén trang
(Bemisia tabacl). Nang suat cay trong cé thé giam
dén 40% néu nhiém bénh tr hom giéng. Theo
Trinh Xuan Hoat va cs (2021c) [16], hom giong
KM94 nhiém bénh lam gidm nang suat sinh khoi
37,7%. Két qua nghién cttu nay phu hop voi cac két
qua nghién ctru trén.

Béng 4. Ning sudt sinh khéi trong nha luedi

Cong thtc TLB (%)} CSB (%) Nang suat sinh khoéi (tdn/ha)
CT1 0,0? 0,00? 0,30°+ 0,01
CT2 100,0° 78,75 0,20*+ 0,19
CT3 25,0 22,76 0,27+ 0,01
CT4 25,5 22,76 0,24+ 0,01
CT5 100,0° 79,41° 0,17°+£ 0,03

Ghi chi: 'Cdc chir cdi thuong khidc nhau trong mot cot ¢ cdc cong thirc biéu thi sur sai khdc co y

nghia ¢ murc P< 0,05.
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3.3.2. Nang sudt cay trong trén dong ruong

Két qua diéu tra anh huéng ctia bénh kham 14
dén nang suat cay san trong diéu kién dong ruong
cho thay, nang suat sinh khoi, nang suat ly thuyét
va nang suat thuc thu cic ngudn giong san c6 su
khac biét gitta cac cong thicc (Bang 5). Phan tich
thong ké Tukey test cho théy, c6 su khac biét c6 y
nghia vé ning suat sinh khoi, ning suat ly thuyét
va nang suat thuc thu cac nguon giong san. Nguén
giong HN5 khang bénh cé nang suat sinh khoi
51,2 tdn/ha, nang suat ly thuyét 58,8 tan/ha va
nang suat thuc thu 33,3 tdn/ha cao nhat so véi
nguon giong san KM94 nhiém bénh (32,2 tan/ha,
42,7 tan/ha va 23,3 tdn/ha tuong tmg), nhung
khong sai khac so voi ngudén giong HN3 chong
bénh (38,0 tan/ha, 43,8 tin/ha va 23,1 tin/ha
tuong tng). Ham luong tinh bot ngudn giong sian

HNG5 1a 30,5%, tuong duong voi nguon giong KM94
nhiém bénh (34,4%), diéu nay cho thay, giong
KM94 du nhiém bénh kham 14 sin nhung ham
luong tinh bot khong bi gidm nhiéu so véi giong
khang bénh.

Céc nghién ctu trén thé gioi cho biét, giong
san khac nhau thi nang suat giam khéac nhau khi
nhiém bénh kham 14, tuy nhién thiét hai duoc wéc
tinh ttr 20 - 95%, trung binh 1a 50% [9, 17]. Ngay ca
nhing giong khang ciing c6 thé gidm nang suat tir
24 - 78% khi nhiém bénh kham la. Néu cay sin
nhiém bénh ¢ giai doan méi trong (dudéi mot thang
tudi) sé gay thiét hai rat nang vé nang suat. Theo
Trinh Xuan Hoat va cs (2021¢) [16], sitr dung hom
giong KM94 nhiém bénh lam gidm ning suat cu
19,2% va ham luong tinh bot 1,0%. Két qua nghién
ctru nay phu hop voi két qua nghién ctu trén.

Bang 5. Niang sudt cay trong & thi nghiém dong ruong

Ham Phan tram
Cong TLB! CSB lwong tinh NSSK? NSLT® NSTT! NSTT eidm
thie %) %) bot (tdn/ha) (tan/ha) (tdn/ha) g

%)
%)

CT1 0,0+ 0,0 0,00°+ 0,0 30,5 51,2°+32 | 588 +6,1 | 33,3"+14 100,0
CT2 100,0°+ 0,0 | 89,4+ 0,3 27,7 28,3*+2,0 | 33,00+£3,7 | 20,5*+1,5 61,9
CT3 100,0°+ 0,0 | 32,6°+0,9 34,8 38,0+3,0 | 43,8%+1,0 | 23,1°+ 1,6 69,3
CT4 | 98,75°+1,25 | 46,7°+ 0,1 34,7 32,3*+3,7 | 32,7*+29 | 21,32+ 2,7 63,6
CT5 100,0°+ 0,0 | 91,6°+ 0,0 34,4 32,22+49 | 41,7°+6,9 | 23,3+ 34 69,3

Ghi chi: 'Cdc chir cdi thuong khidc nhau trong mot cot ¢ cdc cong thirc biéu thi sur sai khdc co y
nghia ¢ mirc P< 0,05;°NSSK: Nang suat sinh khoi; ’NSLT: Nang suat ly thuyét; “NSTT: Nang suét thuc

thu

3.3.3. Tinh tuong quan gitta CSB va nang suat

Két qua nghién cttu cho thay, ti 1é gidm nang
suat do bénh kham 14 san tir 30,7 - 38,1% trong diéu
kién sinh thai va canh tac & tinh Thira Thién Hué
(Bang 7). Nghién cttu twong quan gitta CSB va
nang suat cho thdy, mdi twong quan nghich rat
chat ché voi hé so6 twong quan R = 1 (Hinh 1).
Tuong tu, twong quan gitra CSB va phan tram nang

suat giam la tvong quan nghich rat chét ché voi he
s6 tuong quan R = 1 (Hinh 2). C4c nghién cttu trén
thé gioi ciing cho thdy, c6 méi tuong quan nghich
chat gitra CSB va nidng suat cay san [9, 17]. CSB
cang cao va thoi gian nhiém bénh som, ning suat
cay trong cang giam 16n. Nang suat cay trong cé
thé giam tir 55 - 77%. Két qua nghién ctru nay phu
hop voi két qua nghién ctu trén.
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CSB (%) Phat d@6 phiut hop hang
40.00 |
35,00 ¢ o
|
=3000 & R ’
< 25.00 v S * NSTT (tAn/ha)
€ 20,00 - F = ,
= S @ NSTT du kién
% ’ (tAn/ha)
5,00 - Re=1 NSTT (tin/ha)
0.00 ‘ ‘
0 50 100
CSB (%)

Hinh 1. Tuong quan giita ning suat va CSB kham 14 sén
Ghi chu: NSTT: Ning suét thure thu; CBS: Chi s bénh.

CSB (%) Phat do phit hgp hang
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Hinh 2. Tuong quan gitta phn trim ning sudt gidm va CSB kham 14 sén

Ghi chu: NS: Ning suat; CBS: Chi so bénh.

4. KET LUAN

Nghién ctru vé mtc do lay nhiém cta bénh
kham 14 sidn qua nguodn giong trong diéu kién nha
luoi cho thdy, bénh kham 14 sin nhiém giong
KM94 do nguoi dan tu dé giong tir hom giong rat
cao. Bénh phat trién lién tuc trong cac giai doan
sinh trudng cay trong va anh huong dén sinh
truéng va nang suat sinh khoi cay trong. Nghién
ctru vé mtc do lay nhiém cta bénh kham 14 sin
qua nguon giong trén dong rudng cay trong tinh

Thtra Thien Hué cho thay, giong KM94 1a giong
cht luc (chiém ti 1é trén 95%), bénh kham 14 sin
nhiém tir ngudn giong dem trong la rat cao. Bénh
phat trién lién tuc trong cac giai doan sinh truong
cay trong va anh huéng dén sinh trudng va nang
suat cay trong. Cac giong HN5 khang bénh va
HN3 chong bénh sinh truong, phat trién tot,
nhung chi c6 nang suat giong HN5 cao hon c6 y
nghia so v6i giong KM94 nhiém bénh kham 14 san.
Ti lé nang suat giam do bénh kham 14 san la tir
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30,7 - 38,1% trong diéu kién sinh thai va canh tac &
tinh Thtta Thién Hué.

Can tién hanh thuc hién bién phap quan ly
bénh téng hop chong lai bénh kham 14, trong d6
can quan tm gidm sat nguodn giong san dé c6 bién
phap xtt ly thich hop. Mac du giong KM94 nhiém
bénh phé bién hién nay nhung viéc loai bé giong
nay ngay la khong kha thi khi chua cé giong
khang bénh thich hop va du s6 luong gidng cung
cap cho nguoi dan dé thay thé giong KM94. Trudc
mat, nén stt dung chat kich khang bénh dé cé thé
tiép tuc st dung giong KM94 cho dén khi c6 giong
khang thich hop véi diéu kién khi hau caa tinh
Thira Thién Hué va tdp quan canh tac ctia nguoi
dan.
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STUDYING OF TRANSMISSION OF CASSAVA MOSAIC DISEASE THROUGH CUTTING MATERIAL
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IN THUA THIEN HUE
Nguyen Kim Chil, Nguyen Vinh Truong!
! University of Agriculture and Forestry, Hue University
Summary

Cassava is an important crop in nutrient-poor soils in Thua Thien Hue province. Cassava mosaic
disease has invaded into the province since 2019. The disease caused considerable damage,
however, there are not many studies of this disease. To have a basis for the integrated
management of cassava mosaic disease, it is necessary to determine the mode of disease
transmission through cuttings in Thua Thien Hue. Studying the spread of cassava mosaic disease
through cuttings under green house showed that the KM94 sensitive variety was very high
infection because farmers self-saved from cuttings. The disease developed continuously during
growth stages and affected the growth and biomass yield. Studying the spread of cassava mosaic
disease through cuttings in fields in Thua Thien Hue, KM94 sensitive variety was the main
variety (accounting for over 95%), cassava mosaic disease was high infection from cuttings. The
disease developed continuously during growth stages and affected growth and yield. The HN5
and HN3 resistant varieties grew well, but only the yield of HN5 variety was significantly higher
than that of KM94 sensitive variety. The yield reduction due to cassava mosaic disease was from
30.7 - 38.1% under ecological and cultivational condition in Thua Thien Hue.

Keywords: Manihot esculenta Crantz, Sri Lankan Cassava Mosaic Virus, transmission, variety,
yield.
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KHA NANG D01 KHANG CUA XA KHUAN Bd41 VOI
NAM Colletotrichum SP. GAY BENH THAN THU
HAI CAY HANH LA (ANlium fistulosum L.)

Pao Luu Hau?, Lé Minh Tuong? "

!Hoc vién cao hoc nganh Bao vé thuc vat, Truong Pai hoc Can Tho

TOM TAT

“Truong Nong nghiép, Truong Pai hoc Can Tho

"Email: Imtuong@ctu.edu.vn

Muc tiéu ctia nghién ctru nay 13 tim ra xa khuén c6 kha nang doéi khang voi ndm Colletotrichum

sp. gay bénh than thu tréen Hanh 14. Kha nang doi khang cia 20 ching xa khuin doi voi nadm
Colletotrichum sp. gay bénh than thu trén Hanh 14 duoc thuc hién trong diéu kién phong thi
nghiém véi 5 1an lap lai. Két qua cho thdy, 5 ching xa khudn MX12-ST, BT42-VL, MX5-ST, TM4-
DT va CL3-TG thé hién kha niang do6i khang cao voi ban kinh vong vo khuén 1an luot 1a 10,75 mm;
7,75 mm; 5,75 mm; 5,50 mm; 5,25 mm va hiéu suat doi khang lan luot 1a 80,20%; 64,07%; 56,95%;
59,20%; 54,85% & thoi diém 9 ngay sau khi bo tri thi nghiém. Kha ning tiét enzyme f-glucanase
phan gidi -glucan ctia 5 chiing xa khuin (MX12-ST, BT42-VL, MX5-ST, TM4-DT, CL3-TG) duoc
thuc hién voi 5 1an lap lai. Két qua cho thay, 2 ching MX12-ST va BT42-VL c6 kha nang phan giai
p-glucan cao nhat voi ban kinh vong phéan giai l6n nhat 1an luot 1a 11,1 mm va 11,7 mm & thoi
diém 14 ngay sau khi cdy. Kha nang phan giai chitin ctia 5 chiing xa khuén trén ciing duoc thuc
hién trong moi truong chitin voi 5 1an 1ap lai. Két qua cho thay, 2 chiung MX12-ST va BT42-VL c6
kha nang phan giai chitin cao nhat véi ban kinh vong phan giai 16n nhat lan luot 1a 19,9 mm va
18,7 mm & thoi diém 7 ngay sau khi bo tri thi nghiém.

T khoa: Bénh than thu, chitin, Colletotrichum sp., Hanh I4, p-glucan, xa khuan.

1. BAT VAN BE

Bénh than thu hai cidy Hanh 14 do nim
Colletotrichum sp. gay ra la mot trong nhiing bénh
quan trong va gay thiét hai nang dén san luong va
nang suat cay hanh 14. Bénh thuong xuat hién
quanh nam dic biét 1a phat trién manh trong diéu
kién thoi tiét mua nhiéu, &m do6 cao. Nam gay
bénh rat kho phong tri do cung 1 loai ndm c6 thé
tan cong trén nhiéu loai cay trong khac nhau (tiéu,
ot, x0ai, sen, cay co mui...) va cung mot cay trong
c6 thé nhiéu loai ndm gay bénh than thu tan cong
[1]. Bién phap chut yéu dé phong tri bénh ma
nguoi dan hay 4p dung la dung thuoc hoa hoc dac
tri nAm. Tuy nhién, bién phap nay thuong gay 6
nhiém moi treong, mat can bang sinh thai, dé lam
gia tang tinh khang thudc v6i ndm bénh than thu

va c6 thé gay anh huong dén stic khoe nguoi tieu
dung. Mot s6 nghién cttu da st dung vi sinh vat
doi khang trong quan ly bénh hai cay trong nham
han ché nhimg khuyét diém cua thuoc hoa hoc,
trong do xa khuén 1a nhom vi sinh vat c6 nhiéu
tiém nang trong quan ly dich bénh cay trong do
chung c6 1 s6 dac tinh nhu: Xa khuédn c6 kha nang
tc ché mam bénh voi nhiéu co ché nhu tiét ra chat
khang (Streptomycin,
kasugamycin, gentamycin...) va cac enzyme ngoai

sinh validamycin,
bao (Chitinase, glucanase, protease, lipase...) dé
chong lai cac tac nhan gay hai cay trong [2]. Cac
nghién ctru trén cay khoai mén [3], cay tiéu [4],
cay Hué [5], cay sau riéng [6]... ciing da chi ra
rang, xa khuén c6 tiém ning trong quan ly bénh
than thu do nam Colletotrichum spp. gay ra. Chinh
vi vay, nghién cttu kha nang d6i khang cta xa
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khuin d6i voi ndm Colletotrichum sp. gay bénh
than thu hai cay Hanh 14 (Alium fistulosum 1.)
duoc thuc hién goép phan vao bién phap phong trir
bénh giam su phu thudc vao thuéc hoa hoc, huéng
dén mot nén nong nghiép bén vimng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

- Nguon nam: Dong nam Colletotrichum sp.
do Phong thi nghiém bénh cay, Khoa Bao vé Thuc
vat, Truong Dai hoc Can Tho cung cap. Pay 1a
dong nam duoc thu thap tir ruong trong Hanh 14
thudc huyén Binh Tan, tinh Vinh Long va c6 triéu
chimg dién hinh ctia bénh than thu hai Hanh 14, co
kha nang gay hai nang nhat trong téng so6 14 dong
nam duoc phan lap duoc.

- Nguon xa khudn: Xa khuan duoc phan lap tu
dat trong Hanh 14 cung voi dia diém thu mau ndm
gay bénh. Mau dat duoc lay xung quanh vung ré
va cach mat dat 10 - 20 cm, khong 14y nhitng mau
dat tréen bé mat va xa ving ré. Mau dat cho vao tai
ni long riéng 1é, sau d6 chuyén vé Phong thi
nghiém bénh cay va duoc phan lap theo phuong
phap cta Hsu va Lockwood (1975) [7].

2.2. Phuong phap nghién ctru

221 Ddnh gid kha nang doi khang cua cidc
chung xa khudn voi nam Colletotrichum sp. gay
bénh thin thir trén cdy Hanh I4 trong diéu kién
phong thi nghiém

- Tién hanh thi nghiém: Nhimng ching xa
khuén duoc nuoi cay trong moi truong MS trong 6
ngay, xac dinh mat s6 va chuyén vé huyén phu bao
tr xa khudn can dung 1a 10* cfu/ml. Chiing nidm
Colletotrichum sp. dugc nuoéi cdy trong moi truong
PDA trong 5 ngay.

- Cach thyc hién: Khoanh khu4n ty nim
Colletotrichum sp. c6 duwong kinh 5 mm duoc dat
vao gitra dia petri c6 chita 10 ml moi truong PDA.
Khoanh gidy thdm c6 duong kinh 5 mm dugc tAm
huyén phu cac ching xa khudn d6i khang duoc

dat doi ximg voi khoanh khuin ty ndm va cach
thanh dia 1 cm. O nghiém thttc d6i chimg thi thay
khoanh gidy tham t4m xa khudn bing khoanh gidy
tham tAm nuoc cat thanh trung.

- Chi tiéu theo doi: Po ban kinh vong vo khudn
(BKVVK) ¢ cac thoi diém 3, 5, 7, 9 ngay sau khi bo
tri thi nghiém (NSBT).

Tinh hiéu suat doi khang (HSDK) [8] ¢ cac
thoi diém 3, 5, 7, 9 NSBT theo cong thiuc sau:
HSDK (%) = [(BKTNdc — BKTNxk)/BKTNdc] x
100 Trong do: BKTNdc 1a ban kinh tan ndm phat
trién vé phia d6i ching; BKTNxk 1a ban kinh tan
nam phat trién vé phia xa khuén.

222 Khdo sat khia nang phin gidi p-glucan
cua cdc ching xa khudn co trién vong trén moi
truong thach

- Bo tri thi nghiém: Thi nghiém duoc bo tri
hoan toan ngau nhién véi 5 1an 1ap lai, m6i nghiém
thiee 1a 1 chung xa khuan cé trién vong.

- Tién hanh thi nghiém: Nhimg chung xa
khuan duoc nuoi cdy trong moi truong MS trong 6
ngay, xac dinh mat s6 va chuyén vé huyén phu bao
ttrxa khuén 1a 10® cfu/ml.

- Cach thuc hién: Thi nghiém duoc thuc hién
theo phuong phap ctia Renwich va cs (1991) [9].
Cac ching xa khudn duoc cdy trén dia petri chia
moi truong chia co chat gglucan. Cac dia thi
nghiém duoc dat & diéu kién nhiét do phong. Xac
dinh hoat tinh enzyme pglucanase & ting thoi
diém bang cach trang dich Congo — red 0,6% trén
dia thach, d6 bé phan dung dich Congo — red 0,6%
thtra va trang bé mat agar voi nuoc.

- Chi tiéu theo doi: Po ban kinh vong phan giai
pglucan (mm) 1a vung khong bit mau thudc
nhuom & cac thoi diém 10, 12, 14 ngay sau khi cay
(NSKC).

2.2.3. Khao sat kha nang phan gidi chitin cua
cdc chiung xa khuan cé trién vong trén moi truong
thach
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- Bo tri thi nghiém: Thi nghiém duoc bo tri
hoan toan ngau nhién véi 5 lan 1ip lai, méi nghiém
thitc 1a mot chiing xa khuén c6 trién vong.

- Tién hanh thi nghiém: Xa khudn duoc nuoi
trong moi truong MS trong 6 ngay xac dinh mat so
va chuyén vé huyén phu voi mat s6 xa khudn can
dung 1a 108 cfu/ml.

- Cach thuc hién: Thi nghiém duoc thuc hién
theo phuong phap cta Nguyén Thi Ha (2012) [10].
Nhung khoanh gidy tham vo trung (duong kinh 5
mm) vao huyén phu timg ching xa khuan va dat
trén dia petri c6 chta 10 ml moi truong chitin 4%.
Cac dia petri thi nghiém duoc dat & diéu kién nhiét
do phong (khoang 28°C).

- Chi tiéu theo doi: Po ban kinh vong phan giai
chitin (mm) & thoi diém 3, 5, 7 NSKC bing cach
nhuoém véi dung dich Lugol 1 g I, + 2 g KI + 100
ml nuoc cat). O mdi thoi diém ghi nhan chi tiéu,
tién hanh nhu¢m dia bang cach dé thuéc nhuoém
Lugol léen bé mat moi truong agar, dé khoang 10
phut, d6 bo phan dung dich Lugol thira va trang bé
mat moi truong agar lai voi nudc. Do ban kinh
viung khong bat mau thuéc nhuém 1a vong phan
giai chitin.

2.2.4 Xt ly s6'liéu

Cac so lieu ghi nhan duoc xt ly biang phan
mém Microsoft Office Excel va phan tich bing
phan mém thong ké MSTATC qua phép thi

Duncan.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning d6i khang ctia cic ching xa
khudn d6i v6i ndm Colletotrichum sp. gay bénh
than thu trén cay Hanh 14 trong diéu kién phong
thi nghiém

Két qua nghién ctru da phan lap duoc 105
ching xa khuén tir dat trong Hanh 14, trong do, c6
20 chting xa khuan thé hién kha ning doi khang
doi voi nam Colletotrichum sp. gay bénh than thu
hai Hanh 1a.

3.1.1. Kha nang doi khdng cua xa khuan duroc
thé hién qua BKVVK

BKVVK cua 20 ching xa khuin do6i voi nam
Colletotrichum sp. dugc trinh bay ¢ bang 1.

Béang 1. BKVVK ctia c4c ching xa khudn d6i voi ndm Colletotrichum sp. gay bénh than thu trén Hanh 14
trong diéu kién phong thi nghiém

BKVVK tai cac thoi diém NSBT (mm)
TT | Nghiém thic

3NSBT 5 NSBT 7 NSBT 9 NSBT
1 TM4-DT 9,25bc 7,50c 6,25¢ 5,50c
2 BM3-VL 2,751 2,75f 2,00g 1,75f
3 BM9-VL 4,25ghi 3,75def 3,25defg 3,00def
4 BT6-VL 7,50cde 5,00def 4,50cdef 4,25cde
5 CLI-TG 8,50bcd 3,50ef 2,50fg 2,00f
6 CT1-HG 9,75b 5,00def 5,00cd 4,50cd
7 CL3TG 9,25bc 7,50c 5,75¢ 5,25¢
8 CP4-AG 8,25bcd 4,75def 3,75defg 3,25def
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9 CP12-AG 5,25fgh 3,75ef 3,25defg 2,75def
10 CP19-AG 6,75def 6,25¢cd 4,75cde 4,25cde
11 BT37-VL 5,50fg 3,00ef 2,50fg 2,25ef
12 BT39-VL 5,00 fgh 5,00def 4,75cde 4,25cde
13 BT42-VL 9,00bc 10,00b 8,25b 7,75b
14 BT45-VL 3,25hi 2,50f 2,25g 2,00f
15 BT47-VL 4,50ghi 3,50ef 2,75efg 2,50def
16 MX1-ST 7,50cde 5,50cde 5,00cd 4,5cd
17 MX5-ST 9,25bc 7,50c 6,25¢ 5,75¢
18 MX7-ST 5,75efg 4,00def 3,25defg 2,50def
19 MX10-ST 4,00ghi 3,25ef 2,50g 2,00f
20 MX12-ST 12,50a 12,50a 10,75a 10,75a

Mitc y nghia ok ok ok ok
CV %) 18,20 28,33 27,41 30,54

Ghi chu: Céc gid tri ¢ cung mot cot duoc theo sau boi cung mot hodc nhiéu chir cdi giong nhau thi

khong khac biét o murc y nghia 1% qua phép thir Duncan, **: Khac biét ¢ mure y nghia 1%; NSBT Ia ngay

sau khi bo ' tri thi nghiém.

Bang 1 cho thay, & thoi diém 3 NSBT, hau hét
cac ching xa khuén thi nghiém déu thé hién kha
nang d6i khang voi nam Colletotrichum sp. &
nhiéu mic do khac nhau, trong do, chung xa
khuidn MX12-ST c6 BKVVK cao nhat (12,50 mm)
va khac biét co y nghia so voi cac chiing xa khuin
con lai, ti€p dén 1a cac chung xa khuan TM4-DT,
CL3-TG, BT42-VL va MX5-ST thé hién kha nang
doi khang, voi BKVVK lan luot 1a 9,25 mm, 9,25
mm, 9,25 mm, 9,00 mm.

Thoi diém 5 NSBT, cac chung MX12-ST,
BT42-VL, MX5-ST, TM4-DT va CL3-TG van cho
hiéu qua doi khang cao, voi BKVVK tir 7,50 - 12,50
mm, trong do, chiing xa khudn MX12-ST van cho
BKVVK cao nhat (12,50 mm), cao hon va khac biét
c6 y nghia thong ké so voi cac chiing xa khudn
con lai.Thoi diém 7 NSBT, cac chung xa khuén
MX12-ST, BT42-VL, MX5-ST, TM4-DT va CL3-TG
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van cho hiéu qua doi khang cao, voi BKVVK tir
5,25 - 10,75 mm, trong do, ching MX12-ST van cho
BKVVK cao nhat (10,75 mm), cao hon va khac biét
c6 y nghia thong ké so v6i cac ching con lai.

bén thoi diém 9 NSBT, chiing MX12-ST thé
hién kha nang doi khang cao voi BKVVK cao nhat
(10,75 mm), ti€p theo 1a cac chung BT42-VL, MX5-
ST, TM4-DT va CL3-TG, v6i BKVVK lan luot 1a
7,75 mm, 5,75 mm, 5,50 mm, 5,25 mm, cao hon va
khéc biét c6 y nghia thong ke so voi cac chiing xa
khuén thi nghiém con lai (Hinh 1).

3.1.2. Kha nang doi khdng cua xa khuan duroc
thé hién qua HSPK

HSDK ctia 20 ching xa khudn d6i v6i nam
Colletotrichum sp. gay bénh than thu trén Hanh 14
trong diéu kién phong thi nghiém duoc trinh bay &
bang 2.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024



KHOA HOC CONG NGHE

Hinh 1. Kha ning d6i khing cta cic chiing xa khuin ddi v6i ndim Colletotrichum sp.

trong diéu kién phong thi nghiém & thoi diém 9 NSBT

Bang 2. HSPK ctia c4c chiing xa khu4n d6i véi ndm Colletotrichum sp. gay bénh théan thu trén Hanh 14
trong diéu kién phong thi nghiém

HSDK tai cac thoi diém NSBT (%)
TT Nghiém thuc
3 NSBT 5 NSBT 7 NSBT 9 NSBT
1 TM4-DT 27,65bc 40,50bc 50,83c¢ 59,20bc
2 BM3-VL 16,25defgh 25,95efg 26,63e 37,13hij
3 BM9-VL 22,50cdef 36,55¢cd 40,58d 48,72de
4 BT6-VL 28,98bc 29,00def 38,58d 40,25fghi
5 CLI'TG 11,85gh 21,00fghi 26,65e 31,83;
6 CT1-HG 13,75fgh 20,00 ghi 18,58f 21,95k
7 CL3TG 23,75de 43,28bc 49,13c 54,85¢cd
8 CP4-AG 6,60h 15,001 25,83e 31,08j
9 CP12-AG 15,80efgh 27,00efg 37,50d 44 97efg
10 CP19-AG 10,52gh 24,00efgh 30,17e 40,72fghi
11 BT37-VL 9,20gh 20,00ghi 26,67e 36,42hij
12 BT39-VL 26,05¢cd 31,75de 44,58cd 47,10ef
13 BT42-VL 36,33b 47,15b 60,60b 64,07b
14 BT45VL 16,25efgh 21,27fghi 28,33e 41,17efgh
15 BT47-VL 12,50gh 26,83efg 30,00e 42,53efgh
16 MX1-ST 10,00gh 15,63hi 28,42e 39,30ghi
17 MX5-ST 31,25bc 41,55bc 51,65¢ 56,95¢
18 MX7-ST 17,50defg 31,72de 38,33d 45,00efg
19 MX10-ST 10,00gh 18,27¢ghi 28,33e 33,35ij
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20 MX12-ST 58,38a 69,93a 76,02a 80,20a
Mtc y nghia ** * % *x *x
CV (%) 31,79 17,43 13,21 10,55

Ghi chu: Céc gid tri ¢ cung mot cot duoc theo sau boi cung mot hodc nhiéu chir cdi giong nhau thi

khong khac biét o murc y nghia 1% qua phép thir Duncan, **: Khac biét o murc y nghia 1%; NSBT Ia ngay

sau khi bo'tri thi nghiém.

Bang 2 cho thay, ¢ thoi diém 3 NSBT, tat ca
cac chtuing xa khuén thi nghiém déu thé hién kha
nang d6i khang voi nam Colletotrichum sp. &
nhitng mic d0 khac nhau, trong d6 chiung xa
khuidn MX12-ST c6 HSDK cao nhat (58,38%) va
khéc biét y nghia thong ké so voi tat ca ching xa
khuén con lai.

Thoi diém 5 NSBT, chting xa khuan MX12-ST
c6 HSDK cao nhat (69,93%), tiép dén 1a cac chiing
xa khuan BT42-VL, MX5-ST, TM4-DT va CL3-TG
c6 HSDK cao lan luot 1a 47,15%, 41,55%, 43,28%,
40,50%, cao hon va khac biét cé y nghia thong ké
so voi cac chiing xa khuén con lai.

Thoi diém 7 NSBT, cac ching xa khuin
MX12-ST, BT42-VL, MX5-ST, TM4-DT va CL3-TG
van thé hién kha nang d6i khang cao, véi HSDK
lan luot 1a 76,02%, 60,60%, 50,83%, 51,65%, 49,13%,
cao hon va khac biét voi cac chiing xa khuin con

bén thoi diém 9 NSBT, ching xa khudn
MX12-ST c6 HSDK cao nhat (80,20%), tiép dén la
cac chang BT42-VL, MX5-ST, TM4-DT va CL3-TG
c6 HSDK lan luot 1a 64,07%, 56,95%, 59,20%, 54,85%,
cao hon va khac biét y nghia thong ké so vdi cac
ching con lai.

Két qua & bang 1 va 2 cho thay, cac ching xa
khuén thi nghiém déu c6 kha nang doi khang nadm
Colletotrichum sp. va 5 ching xa khudn MX12-ST,
BT42-VL, MX5-ST, TM4-DT va CL3-TG thé hién
kha nang doi khang cao nhat. Do d6, 5 ching xa
khuén nay duoc stt dung cho thi nghiém ti€p theo.

3.2. Kha ning phian gidi p-glucan ctia céc
ching xa khuén trén méi trueong thach

Kha ning tiét enzyme p-glucanase phan giai p-
glucan ctia cac chiing xa khudn duogc trinh bay &

lai. bang 3.
. Bang 3. Ban kinh vong phén gidi f-glucan ctia cac chfgmg xa khuén & thoi diém 10, 12, 14 NSKC
Chung xa Ban kinh vong phan giai f-glucan (mm)
" khuan 10 NSKC 12 NSKC 14 NSKC

1 MX5ST 5,4b 8,3b 9,5b
2 BT42-VL 7,9a 9,2b 11,7a
3 CL3-TG 3,8¢ 4,7d 5,0d
4 MX42-ST 7,4a 10,7a 11,1a
) TM4-DT 4,7bc 6,6¢ 7,8¢c

Mtic y nghia *x *x *x

CV %) 13,24 11,32 13,0

Ghi chu: Céc gid tri ¢ cung mot cot duoc theo sau boi cung mot hodc nhiéu chir cdi giong nhau thi
khong khac biét o mure y nghia 1% qua phép thir Duncan; **: Khac biét o murc y nghia 1%; NSKC Ia ngay

sau khi cay.
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Bang 3 cho thdy, ¢ thoi diém 10 NSKC 2
ching xa khuian BT42-VL, MX42-ST c6 ban kinh
vong phan gidi 1an luot 1a 7,9 mm, 7,4 mm, cao hon
va khac biét y nghia thong ké so véi cac chiing con
lai.

Thoi diém 12 NSKC, ban kinh vong phan giai
ctia 5 chung xa khu4n déu tang, trong dd, chiing
MX42-ST c6 ban kinh vong phan giai cao nhat
(10,7 mm), cao hon va khac biét co y nghia thong
ké so voi cac ching con lai.

bén thoi diém 14 NSKC, 2 ching BT42-VL,
MX42-ST c6 ban kinh vong phan giai lan luot la
11,7 mm, 11,1 mm, cao hon va khac biét y nghia
thong ké so voi cac chiing xa khuédn thi nghiém
con lai (Hinh 2).

MX12-ST

T™4-DT

Hinh 2. Kha ning phan giai f-glucan ctia cac
chiing xa khuén & thoi diém 14 NSKC
3.3. Kha ning tiét enzyme chitinase phan giai
chitin ctia cac chiing xa khuén c6 trién vong
Kha nang phan giai chitin ctia cac ching xa
khuén c6 trién vong duoc danh gia thong qua ban
kinh vong phan giai chitin qua cac thoi diém 3, 5, 7
NSKC va dugc trinh bay & bang 4.

Béang 4. Ban kinh vong phan gidi chitin ciia cic chiing xa khuén & thoi diém 3, 5, 7 NSKC

Ban kinh vong phan giai chitin (mm)
TT | Chutng xa khudn
3 NSKC 5 NSKC 7 NSKC
1 MX5-ST 10,7a 13,0b 16,6b
2 BT42-VL 10,4a 15,7a 18,7a
3 CL3-TG 8,1b 12,9b 16,9b
4 MX42-ST 9,4ab 15,4a 19,9a
5 TM4-DT 6,7¢ 9,3¢ 13,2¢
Mt y nghia *x *x *x
CV (%) 10,95 10,24 6,30

Ghi chu: Cic gid tri ¢ cung mot cot duoc theo sau boi cung mot hodc nhiéu chir cdi giong nhau thi
khong khac biét o murc y nghia 1% qua phép thir Duncan; **: Khac biét o murc y nghia 1%; NSKC Ia ngay

sau khi cdy

Bang 4 cho thay, & thoi diém 3 NSKC, tat ca
cac ching xa khuan déu cho thay, kha nang phan
giai chitin, véi ban kinh vong phan giai dao dong
tr 6,7 - 10,4 mm va 2 ching xa khudn MX5-ST,
BT42-VL c6 ban kinh vong phan giai lan luot 1a
10,7 mm, 10,4 mm, tuy khong khac biét so véi
ching MX12-ST (ban kinh vong phan giai 1a 9,4
mm) nhung cao hon va khéc biét y nghia thong ké

so voi ching xa khuén thi nghiém con lai.

Thoi diém 5 NSKC, 2 chung BT42-VL, MX42-
ST ¢6 ban kinh vong phan giai 1an luot 1a 15,7 mm,
15,4 mm cao hon c6 khac biét y nghia thong ké voi

cac chiing xa khuan thi nghiém con lai.

bén thoi diém 7 NSKC, 2 chiung BT42-VL,
MX42-ST c6 ban kinh vong phan giai lan luot la
18,7 mm, 19,9 mm, cao hon va khac biét c6 khac
biét y nghia so vdi cac ching xa khudn thi nghiém
con lai (Hinh 3).
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Hinh 3. Kha ning phan giai chitin ctia cac
chiing xa khuén & thoi diém 7 NSKC
Két qua nghién ctu cho thdy, 5 ching xa
khuan (MX12-ST, BT42-VL, MX5-ST, TM4-DT va
CL3TG) c6 kha nang doi khang cao voi nim

Colletotrichum sp. gay bénh than thu trén cay
Hanh 14 thong qua BKVVK cao (Bang 1) va HSbDK
cao (Bang 2). Bén canh d6, 2 ching xa khuin
BT42-VL va MX42-ST @éu thé hién kha nang phan
gidi p-glucan (Bang 3) va chitin (Bang 4) thong
qua ban kinh vong phan giai cao qua cac thoi diém
khao sat. Kha nang doi khang cua cac ching xa
khuin trén do6i voi ndm Colletotrichum sp. gay
bénh than thu trén cay Hanh 14 c6 thé c6 lien quan
dén kha nang tiét ra mot s6 chat lam tc ché su
tang trudng cua soi nAm cua xa khuan. Theo Pham
Van Kim (2006) [11], xa khudn c6 kha niang san
sinh ra chat khang sinh, vi thé da dong vai tro
quan trong trong viéc ttc ché nim bénh trong diéu
kien phong thi nghiém. Két qua nghién ctu cta
Shimizu va cs (2009) [12] cho thdy, ching xa
khuan Streptomyces sp. MBCu-56 c6 kha nang tc
ché su phat trién ctua khuan ty nam Colletotrichum
orbiculare gay bénh than thu trén dua leo trong
diéu kién phong thi nghiém. Bén canh do, xa
khuan thuoc chi Strepfomyces cing c6 kha nang
doi khang véi ndm gay hai cay trong boi ching cé
kha nang phan huy vach té bao do chung cé thé
tiét ra cac enzyme ngoai bao khac nhau nhu:
Cellulase, chitinase va glucanase [13]. Két qua

nghién ctu cta Lee va cs (2012) [14] cho thay,

chung xa khudn Strepfomyces cavourensis SY224
c6 kha nang doi khang v6i nam Colletotrichum
gloeosporioides gay bénh than thu hai 6t do chiing
xa khuin nay c6 kha ning tiét ra cac enzyme nhu:
Chitinase, p- 1,3-glucanase,... Ching xa khuin
Streptomyces hygroscopicus c6 kha nang tiét
enzyme chitinase va £ - 1,3 - glucanase pha huy va
lam bién dang vach té bao ctia nam Colletotrichum
gloeosporioides va Sclerotium rolfsii [15]. Nhu
vay, trong nghién ctru nay, 5 ching xa khuin
thuoc chi Streptomyces (MX12-ST, BT42-VL, MX5-
ST, TM4-DT va CL3-TG) c6 nguon goc tir dat
trong Hanh 14 c6 kha ning doi khang cao v6i ndm
Colletotrichum sp. gay bénh than thu trén cay
Hanh 13, tt @6 lam co s& cho nhitng nghién ctru
sau nham tim ra san phdm sinh hoc cé nguén goc
ttr cac chung xa khuédn nay c6 kha niang quan ly
bénh than thu trén cay Hanh 14 néi riéng va bénh
hai cay Hanh 14 né6i chung.

4. KET LUAN VA BE XUAT

Chung xa khudn MX12-ST, BT42-VL, MX5-ST,
TM4-DT va CL3-TG da thé hién kha nang doi
khang cao v6i nam Colletotrichum sp., gay bénh
than thu hai Hanh 14 dén thoi diém 9 NSBT.

Ching MX42-ST va BT42-VL cho kha nang
phan giai f-glucan va chitin cao nhat trong tong so
5 chiing xa khuan thi nghiém.

bé xuat danh gia hiéu qua phong tri bénh
than thw trén cay Hanh 14 caa 2 chiing xa khudn
MX42-ST va BT42-VL & diéu kién nha luoi.
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EVALUATION OF ANTIBACTERIAL ACTIVITY OF ACTINOMYCES ISOLATES ON
Colletotrichum sp. CAUSING ANTHRACNOSE DISEASE ON WELSH ONION (Allium fistulosum L.)

Dao Luu Hau!, Le Minh Tuong?
! Master student in Plant protection major, Can Tho University

“College of Agriculture, Can Tho University
Summary

The objective of this research was to examinate the actinomycetes able to antagonize with
Colletotrichum sp. fungus causing anthracnose disease on Welsh onion. The antagonistic ability
against Colletotrichum sp. fungus of 20 actinomycetes isolates were determined with 5
replications. The results found that 5 isolates MX12-ST, BT42-VL, MX5-ST, TM4-DT and CL3-TG
could reduce mycelia growth of fungus with radiuses of inhibition zones reaches 10.75 mm, 7.75
mm, 5.75 mm, 5.50 mm, 5.25 mm respectively and antagonistic efficacy 80.20%, 64.07%, 56.95%,
59.20%, 54.85% respectively at 9 days after inoculation. The g-glucan degradation potential of 5
actinomycetes (MX12-ST, BT42-VL, MX5-ST, TM4-DT, CL3-TG) were examined with 5
replications. The results showed that 2 isolates MX12-ST and BT42-VL have expressed the f-
glucanlytic activity, with the pglucan lyses halo radius of 11.1 mm va 11.7 mm at 14 days after
testing. Beside, chitinase activity of these actinomycetes isolates was performed on chitin
medium with 5 replications. The result indicated that, 2 isolates MX12-ST and BT42-VL showed
the highest chitinolytic activity with the chitin lyse halo radius of 19.9 mm and 18.7 mm at 7 days
after examination.

Keywords: Actinomycetes, anthracnose disease, chitin, Colletotrichum sp., p-glucan, Welsh
onion.
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ANH HUGNG CUA MALTODEXTRIN BO SUNG
BDEN CHAT LUONG BOT X0AI (Mangifera indica L.)
SAY BANG CUA SO KHUC XA
Nguyén Thi Van Linh **, Ng6é Phuéc Tai', Nguyén Thi Thuy Dung!

TOM TAT

! Truong Pai hoc Nguyén Tat Thanh
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Xoai (Mangifera indica L.) 1a mot loai trai cay co6 gia tri dinh duong cao nhung chua dwoc khai

thac san phadm ché bién dang bot hiéu qua. Muc dich ctia nghién ctru nay 1a cung cép dit liéu thuc

nghiém phat trién san phdm moi tir xoai. Thi nghiém duoc bo tri anh huwong ctia mot nhan to
(ham lwong maltodextrin bd sung) voi 5 muc khao sat (tir 0 - 10,5% w/w). Cac chi tieu danh gia
gom: Phenolic tong, duong khtt, hoat tinh chong oxy ho4, ti trong va do hoa tan ctia bot xoai. Két
qua cho thay, ham luong maltodextrin b6 sung anh huong 16n (P < 0,05) dén chat luong bot xoai
sau khi sdy. Viéc bd sung maltodextrin cting 1am ting ti trong va gidm do hoa tan ctia bot xoai.

Nghién ctru x4c dinh sdy puree xoai bang phuong phap cira s6 khuc xa voi ti 1& phoi tron 9%

maltodextrin sé tao ra san pham bot xoai chat luong cao giir lai hon 80% ham lwong phenolic téng
va hoat tinh khtt DPPH. San pham thu duoc c6 thé st dung truc tiép hoac dinh hudéng phat trién

cac san pham thuc phdm moi.

Tt khoéa: Bot trdi cdy, duong khur, kha nang khir DPPH, phenolic, say.

1. BAT VAN BE

Xoai (Mangifera indica 1.) 1a loai trai cay co
gia tri dinh duong va gia tri kinh té cao [1], theo
Cuc quan ly Thuc phdm va Dugc phdm Hoa Ky
(FDA) xoai la mot trong nhom nhiing loai trai cay
nhiét doi dan dau trong viéc gia tang tieu thu [2].
Tuy nhién, xoai lai kha dé bi hu hong va dé bi
thuong tén nén yéu cau trong sudt qua trinh
thuong mai ciing nhu b4o quan phai can than [3].
Cong nghiép ché bién xoai cé thé cai thien kha
nang thwong mai va tiéu thu ctia nguyén liéu nay
nhu: San phdm cép dong, san phdm puree va cac
san pham bot. Phat trién nhitng phuong phap tao
ra nhiig san phdm mdi, gitt lai gia tri dinh duong
cling nhu dac tinh cdm quan cta san pham la van
dé cot 16i dé thay dai, vira tang gia tri (kinh té, st
dung) vira giup gidm t6n that sau thu hoach. Bot
trai cay rat thuan tién dé phat trién nhing san
phdm cong nghiép khac va con giam chi phi van

chuyén, bao quan [4]. Trong nhimg nghién ctu
truoc thi bot trai cay duoc san xuat chu yéu boi ky
thuat say phun. Khi siy trai cay c6 ham luong
duong cao thi hién tuong két dinh 1a tré ngai chinh
trong say phun [4]. Doi voi nguyén liéu xoai,
nghién ctru ctia Djantou va cs (2007) cho thay, viéc
b6 sung chat mang da cai thién dic tinh cta bot
khi nghién [5]. Maltodextrin c6 kha niang trong
viéc gitr lai ham luong duong khir trong mau sy
tao bot trai cay [6] va trang thai bot duoc cai thién
sau khi bé sung maltodextrin [7].

Gan day, phuong phap sdy mai 1a sdy ctra s6
khtc xa (Refractance window - RW) duoc thiét ké
cht yéu dé tach 4m cac puree trai cay thanh dang
bot, dang miéng, hodac dang c6 dic [8]. Trong
phuong phap nay, nguén nhiét tir nwéc nong thong
qua bang tai dé truyén nhiét vao thuc phdm thong
qua phuong thitc dan nhiét va bic xa nhiét. Nhiét
cap vao thuc phdm duoc dung dé boc hoi 4m. Ky
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thuat nay da dwoc ching minh hiéu qua khi ap
dung vao nguyen liéu rau trai & cac san pham nhu:
Ca rot, dau va bi dao vi gitr lai gia tri dinh duong
(dac biét & ham luwong vitamin), mang lai gia tri
cho stic khoe nguoi st dung (tir cac hop chat
chong oxy hoa) va cdm quan san phdm (mau sac,
mui vi) [8]. Tham chi, mau xanh sang ctia puree
mang tay xanh van con luu lai, khong thay doi khi
say RW va co thé so sanh chat luong voi nhimg
san phdm siy bing phuong phap thing hoa [9].
Thém vao do, hiéu qua nang luong cia phuong
phap RW cao hon so voi nhitng thiét bi sdy doi luu
truyén thong [8]. Bot xoai da duoc nghién cttu so
sanh chat luwong vat ly khi siy bang cac phuong
phap sdy khac nhau gom: RW, siy thang hoa, sdy
trong, say phun [3], [4]. Két qua cho thay, phuong
phap RW cho két qua chat luong t6t hon so voi sdy
phun va sy trong. Tuy nhién, viéec danh gia chi
moi tap trung vao céc tinh chat vat ly ctia bot xoai
ma chua danh gia & gia tri dinh duong, mac du chi
tiéu nay rat quan trong vi lién quan mat thiét dén
stcc khoe nguoi st dung. Vi vay, trong nghién ctu
nay, sé tap trung nghién cttu anh huéng ctia ham
luong chat mang maltodextrin b6 sung dén chat
luong ctia bot xoai tmg dung phuong phéap siy ctra
s6 khuc xa nham cung cdp dit liéu thuc nghiém
trong viéc phat trién san phdm thuong mai tir trai
cay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Nguyén lieu xoai (giong xoai T¢ Quy) duoc
thu mua tir nong ho trong xoai tai 4p Thanh
Phudc, xa Thanh Phong, huyén Thanh Pha, tinh
Bén Tre. Xoai dugc thu hoach trén cay khi bat dau
giai doan chin sém (giai doan 2) khoang 5 - 8 ngay
ké tir khi qua trinh phat trién trai hoan thanh giai
doan 1 (chua chin). Xoai sau khi tiép nhan sé tiép
tuc qua trinh @ chin ty nhién va dugc chia thanh 5
giai doan. Qua xoai duoc lra chon phuc vu nghién
ctu phai & giai doan 4 - 5 ctia qua trinh 1 chin, khi
quéa xoai da chin vang déu, cau tric mém, c6 mui
thom ro rét. Xoai sau khi duoc lua chon sé duoc

dem di so ché got vo, cat 14t 2 mm va chan. Sau do,
lat xoai duoc dem di xay nhuyén va ray qua ray 16
mesh, puree sau khi ray sé duoc dem di cap dong
dé bao quan.

Maltodextrin bé sung st dung trong nghién
ctru nay c6 nguon goc tir An Do, voi chi s6 duong
luong dextrose (DE) dao dong tir 16,5 - 19,5.

2.2. Héa chit

Hoéa chat chinh dung trong nghién cttu gom
(99%), 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic axit
(99%), axit gallic (99%), thuoc tht Folin (99%),
thuoc tht DNS (99%) c6 ngudn goc tir Sigma-
Aldrich, methanol va natri carbonate c6 nguén goc

2,2-diphenyl-1-picrylhydrazyl

tr Trung Quoc va nudc cat st dung trong nghién
ctru 1a nudc cat mot lan dat chuén phan tich.

2.3. M6 hinh thiét bi siy RW

Trong nghién cttu tng dung thiét bi sdy RW
quy m6 phong thi nghiém duoc thiét 1ap nhu mo ta
& hinh 1. Trong hé théng siy nay, buéng sdy c6
kich thuéc 42 x 28 x 10 cm, nhiét do nudc nong
dugc 6n dinh thong qua bé diéu nhiet (Model
DH.WB000106, Daihan-Scientific, Australia) c6 thé
diéu chinh nhiét do tir nhiét do phong dén 99,9°C
+0,1°C. Trong su6t qua trinh sdy, nhiét do tir nudc
nong sé truyén nhiét vao tam plastic (Mylar™) va
ttr d6 truyén nhiét vao vat liéu sy nham thuc day
qua trinh thoat 4m.

2.4. Quy hoach thuc nghiém

Thi nghiém duogc b6 tri hoan toan ngau nhién
voi mot nhan t6 1a nong do maltodextrin voi 5 mue
khéo sat gobm: 0% (mau doi ching), 6%, 7,5%, 9% va
10,5% (w/w) maltodextrin voi 3 1an lap lai. Nguyén
lieu puree xoai (100 g) duoc phoi tron voi
maltodextrin theo cac ti lé khao sat. Moi mau
puree xo0ai dugc trai mong 2 mm trén tam plastic
cta he thong sy RW quy mo phong thi nghiém.
Qua trinh sdy dién ra & 90°C cho dén khi vat liéu
say dat do 4m duoi 5% thi sé dimng lai thu san phdm
dé nghién thanh bot xoai. Bot xoai thu dugc se
duoc dung dé phan tich cac chi tiéu chat luong bao
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gom: thanh phan phenolic téng, duong khtt, hoat
tinh chong oxy hoa, do hoa tan, ti trong.

Hinh 1. M6 hinh minh hoa hé thong sdy RW
quy mo phong thi nghiém
Chu thich: 1 - Quat; 2 - B€ diéu nhiét; 3 -
Buong say; 4 - Vat liéu sdy; 5 - Lop plastic; 6 - Pién
tré gia nhiét; 7 - Nuoc nong; 8 - Bo diéu khién dién
tr.
2.5. Xac dinh ham leong phenolic tong
Mau bot xoai (0,5 g) duoc trich ly trong 10 mL
dung moi (6 mL methanol + 4 mL nudc) voi cac
budc thuc hién trong nghién cttu ctia Nguyén Thi
Van Linh va cs (2022) [10]. Ham luong phenolic
téng trong dich trich ly, twong tmg 0,6 mL dich
trich duwoc tron voi 1,5 mL thudc tht Folin-
Ciocalteu (duoc pha loang 10 l1an bang nudc cat)
va dé yén trong 5 phat & nhiét do phong. Sau do,
cho vao ong nghiém 1,2 mL dung dich Na,CO,
(7,5% w/v). Mau duoc dé trong khong gian t6i 30
phut truedc khi dem di do quang & do hap thu 765
nm. Téng ham luong phenolic duoc biéu dién
bang mg duong luong axit gallic trén gram chat
kho (mg GAE/gck). Puong chuén axit gallic: OD
= 3,42271xC ¢ gaic (mg/mL) + 0,04853 (R* = 0,999)
2.6. Xac dinh ham luong duong khi
buong kht duwoc xac dinh theo moé ta cua
Miller (1959) [11] v6i mot so thay ddi. Dich trich
ly trong nuéc nhu mo td & muc 2.5 duoc bd sung
vao thudc tht DNS (1 mL), sau d6 tién hanh gia

nhiét & 95°C trong 10 phut. Sau 10 phut, 6ng
nghiém duoc 14y ra lam nguoi va bo sung vao 2 mL
nuoc cat. Tién hanh do quang & budc séng 540
nm. Két qua duoc biéu dién bang mg duong luong
glucose trén gram chat kho (mg/gck). Puong
chuén glucose: OD = 2,39575xC s (mg/mL) +
0,15734 (R? = 0,999)

2.7. X4c dinh hoat tinh chéng oxy

Hoat tinh chong oxy hoa ctia bot xoai duoc
danh gia thong qua kha nang khit goc tu do 2,2-
diphenyl-1-picrylhydrazyl (DPPH) [12]. Dung dich
DPPH duoc chuin bi bang cach hoa tan 24 mg
DPPH vao 100 mL methanol va bao quan & 4°C
trong bong toi. Trudc khi st dung, dung dich duoc
pha loang bang methanol sao cho do hat thu &
budc song 515 nm la 1.1. Dich trich mau thi
nghiém duoc ti€én hanh phan tmg v6i dung dich
DPPH vao moéi 6ng nghiém cho trong 30 phut,
dem do do hap thu & budc song 515 nm. Két qua
duoc biéu dién bang mg dwong luong Trolox trén
g chat kho (mg TE/gck).

2.8. Xac dinh @6 hoa tan

D6 hoa tan cta bot xoai dugce xac dinh theo
mo ta cta Caparino va cs (2012) [3] voi mot so
thay d6i. Mau thi nghiém 0,5 g mau bot duoc dem
di trich ly v6i nuoc cat dinh mae 50 mL duoc tron
& toc do cao (~13.000 vong/phut) trong 5 phut
bang TE-102 Turratec. Sau do, ly tam & 3.000
vong/ 5 phat. Hat 25 mL dung dich cho vao dia
petri da can truoc d6 va duoc lam kho. Mau duoc
say kho & 105°C va ghi nhan khoi lwong 2 gio mot
lan dén khoi luong khong dai.

2.9. X4c dinh ti trong

Ti trong xac dinh theo moé ta ctia Goula va cs
(2004) [13]. Mau bot xoai sau khi sdy tién hanh
can mau trén ong dong thay tinh ghi nhan khoi
luong thu mau. Tiép tuc tién hanh trén ong dong
thty tinh 10 mL, lac nhe va ghi nhan thé tich trén
mau. Ty trong (g/mL) 1a ti le gitta khoi luong mau
(g) va thé tich do duoc (mL).
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2.10. Xtz ly s6 lieu

Thi nghiém duoc lap lai 3 1an va tat ca so liéu
phan tich ciing duoc lap lai 3 1an. Céc gia tri duoc
biéu dién bang gia tri trung binh va sai s6 chuin
clia cac gia tri trung binh, tinh toan bang phan
mém Microsoft Excel (2016). Phan tich phuong
sai mot chiéu (ANOVA) voi thtt nghiém Turkey
duoc str dung dé kiém tra sy khac biét voi muc y
nghia 5% biang phan mém IBM SPSS Statistics 26.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chit luong puree xoai trong nghién ctru

Puree xoai dugc dem di danh gia cac chi tiéu
chat luong dau vao va trinh bay & bang 1. Két qua
bang 1 cho thdy, nguyén liéu ban dau c6 do 4m
kha cao. Ham luong phenolic tong trong puree
xo0ai dugc ghi nhan dat 23,18 + 0,45 (mgGAE/gck)
la cao hon so véi cac nghién ctru khac [14, 15].
Ham luong duong khit trong puree xoai dat 75,18
+ 3,36 mg/gck, thap hon so v6i giong xoai
Alphonso [16].

Bang 1. Chat hugng puree xoai trong nghién ctru

Chi tieu Ham luong
Do 4m (%) 90,03 + 0,68
TPC (mgGAE/gck) 23,18 £ 0,45
Duong khir (mg/gck) 75,18 + 3,36
Hoat tinh chéng oxy hoa 6,31 + 0,66
(kht DPPH) (mgTE/gck)

Ghi chu: Cac gid tri duoc trinh bay duor dang
gid tri trung binh cua 3 Ian Iap +/- sai s6 chuan.

3.2. Anh hudéng ctia maltodextrin dén ham
leong phenolic téng, duwong khir va hoat tinh
chdng oxy ho4 trong bot xoai

Hinh 2 thé hién su thay ddi ctia phan tram con
lai ham luong phenolic tong, duong khir va hoat
tinh kht DPPH trong bot xoai & nhing nong do
maltodextrin khac nhau. Két qua cho thay, cac
thanh phan ham lwong phenolic téng, duong khir
va hoat tinh khit DPPH & tat ca mau say déu thap
hon so v6i mau truoc sdy. Bén canh d96, viéc tang

ham luong maltodextrin bé sung c6 xu huong lam
tang phan tram con lai & ham luong phenolic téng,
duong khir va ca hoat tinh khit DPPH sau khi siy
(P<0,05).

Thanh phan ham luong phenolic téng duoc
bao c4o 1a thanh phan nhay cam véi nhiét do va dé
bi phan huy khi sy & nhiét do cao [17]. Ngoai ra,
su ton that & ham luwong phenolic téng trong qua
trinh sdy con c6 thé do nhimg enzyme co mat
trong xoai nhung chua bi vo hoat hoan toan sau
qua trinh chan [18] nhu polyphenol oxidase (PPO)
va peroxidase (POD) [19]. Trong xoai, ham luong
duong chiém ciing kha cao, duong khir chu yéu
gom co glucose, fructose,... [20]. Trong qua trinh
say & nhiét do cao mot nguyén lieu chia duong
cao nhu xoai sé dé dang gay ra tén that thanh
phan nay cha yéu thong qua phan tmg Maillard
lam t6n that ham luong duong khir [21].

Két qua & hinh 2 ciing thé hién ro hiéu qua
ctia maltodextrin trong viéc han ché tén that &
ham luwong phenolic téng va duong khtr. Nghién
ctru trudce day da cho rang, khi ting maltodextrin
thi sé han ché bé mat ti€p xic cta cac hop chat
hoa hoc trong puree xoai v6i nhau [22] cting nhu
v6i nhiing tac nhan xdc tac phan ung, nho do6 git
lai ham luwong phenolic tong va duong khir hiéu
qua hon. Thém vao do, khi bé sung maltodextrin
sé lam tang ham luong chat kho trong vat liéu siy
[23], dan dén lam gidm hoat tinh nuoc (a,) [24] va
hé qua la lam giam hoat tinh ctia enzyme trong
puree xoai. Két qua cta nghién ctu nay ciing
twong tu nhu két qua nghién cttu ctia Chong va
Wong (2017), theo d6, maltodextrin c6 kha nang
tot trong viéc gitr lai ham luong phenolic tong cho
bot trai hong xiém [25]. Tuy nhién, khi b6 sung
maltodextrin cao hon (tang tir 9% lén 10,5%) thi xu
huong gitt lai ham luong phenolic téng bi giam.
biéu nay c6 lién quan dén thoi gian say dai, mau
10,5% c6 thoi gian say duoc bao cao dai hon so voi
mau 9% maltodextrin [26]. Vi trong qua trinh sdy
stt dung nhiét cao thi thoi gian sdy ciing chinh la
thoi gian phan tng, thoi gian cang dai sé dan dén
muc do phan huy ctia ham luong phenolic tong sé
cang cao [27].
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Hinh 2. Sy thay déi ctia phan tram con lai ctia ham lugng phenolic téng, duwong khir va hoat tinh khie
DPPH trong bot xo0ai sdy RW duéi nhitng néng d6 maltodextrin khac nhau
Ghi chu: Cic chir cdi in hoa khdc nhau thé hién cdc gid tri trung binh TPC khic nhau co nghia
(P<0,05), cdc chir cdi in thuong khdc nhau thé hién céc gid tri trung binh cua duong khir khac nhau co
nghia (P<0,05), cdc ky hiéu * ** khdc nhau thé hién cdc gid tri trung binh cta kha nang khir DPPH khac

nhau co nghia (P<0,05).

Két qua & hinh 2 cho thay, hoat tinh khi
DPPH trong mau bot xoai con lai tot nhat & mau
maltodextrin 9% va 10,5%. Dt liéu thyc nghiém cho
thay xu huong thay doéi cua hoat tinh khit DPPH
ghi nhan c6 su lién quan véi su thay déi ham luong
phenolic téng. Ham luong phenolic tdng va cac sic
to tue nhién duoc bao céo co6 hoat dong nhu cac hop
chat chong oxy hoa [28], [29] nho vao cau truc ly
tuong co thé hoat dong nhu cac chat khir goc tu do
va tc ché sy hinh thanh cac goc tue do dudi su xic
tac ctia cac ion kim loai chuyén ti€p. Chinh vi vay,
trong nghién ctru nay, moi twong quan gitta hoat
tinh chong oxy hoa cung véi ham luong phenolic
téng rat lon.

3.3. Anh huéng ctia maltodextrin dén céc tinh
chat vat ly ctia bot xoai

Hinh 3 thé hién su thay ddi cta ti trong va do
hoa tan ctia bot xoai & nhimg nong do
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maltodextrin khac nhau. Két qua cho thay, khi
ting nong do maltodextrin thi ti trong bot xoai cé
xu hudéng tang dan nhung do hoa tan lai giam.

Qua trinh sdy RW duoc danh gia 1a qua trinh
sy truc ti€p, nhiét do cao dan dén hién tuong mat
cau truc va co rut ¢ vat liéu sdy, diéu nay lam tang
ti trong ctia bot xoai khi sdy RW so véi nhiing
phuong phéap say khac nhu sdy phun va siy thang
hoa [3]. Su gia tang ti trong thuc cta bot xoai khi
b6 sung maltodextrin trong qua trinh sy RW ciing
ghi nhan tuong tu nhu bao cdo cua Zotarelli va cs
(2017) [4]. Trong qua trinh sdy puree xo04i, st co
mat ctia maltodextrin c6 kha nang tao lién két voi
cac thanh phan chat tan khac c6 mit trong puree
nhu: Sucrose, glucose, fructose... dé hinh thanh
cac cau tt c6 phan tir lvong 1on dan dén giam kha
nang hoa tan cta bot xoai. Hé qua, nong do phoi
tron maltodextrin cang cao thi kha niang hoa tan
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cang giam [30]. Két qua nay ciing tuong tu trong  bot xoai sdy thang hoa [30], bot dia [33]...

nhitng nghién ctu vé bot xoai say phun [31], [32],
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Hinh 3. Sy thay déi ctia ti trong va do hoa tan cfia bt xoai sy RW duéi nhitng néng do
maltodextrin khac nhau
Ghi chu: Cidc chir cdi in hoa khdc nhau thé hién cdc gid tri trung binh cua ti trong khdc nhau co
nghia (P<0,05), cdc ky hiéu * ** khdc nhau thé hién céc gid tri trung binh cua do hoa tan khdc nhau co

nghia (P<0,05).
4. KET LUAN

Nghién ctru da danh gia duoc viéc bd sung
maltodextrin c6 anh hudng 16n dén chat luong cta
bot xo0ai tao thanh tit qua trinh sdy RW. Cu thé,
maltodextrin c6 hiéu qua trong viéc han ché tén
that & nhitng thanh phan hoa hoc (ham luong
phenolic tong, duong khtt) va hoat tinh chong oxy
ho4 ctia bot xoai sau khi sdy nho vao su thay doi
hoat @0 nudc cua nguyén liéu va kha nang han ché
cac thanh phan hoa hoc tiép xuc véi cac tac nhan
gay phan huy. Thém vao do, sy gia tang ham
luong maltodextrin khi phoi tron sé lam giam do
hoa tan va tang ti trong ctia bot xoai. Sdy bot xoai &

ti 1é phoi tron 9% maltodextrin tmg dung phuong
phap sdy RW c6 thé thu duoc san pham bot xoai
chat luong cao. Bot xoai thu duoc c6 thé st dung
truc ti€p hoac ung dung vao phat trién cac san
pham thuc phdm khac nham gia tang gia tri dinh
dudng.

LOI CAM ON

Nghién cuu nady duoc tiai tro boi Quy Phat
trién khoa hoc va cong nghé NTTU trong dé tai
ma so6' 2021.01.023.

TAI LIEU THAM KHAO

1. J. J. Fitzpatrick and L. Ahrné (2005). Food

powder handling and processing: Industry

70 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024



KHOA HOC CONG NGHE

problems, knowledge barriers and research
opportunities. Chem. Eng. Process.

Intensif, vol. 44, No. 2, pp. 209 - 214.

2. L. G. Occena-Po (2006). Banana, mango,
and passion fruit. Handb. Fruits Fruit Process., p.
635.

3. 0. A. Caparino, J. Tang, C. I. Nindo, S. S.
Sablani, J. R. Powers and J. K. Fellman (2012).
Effect of drying methods on the physical
properties

Process

and microstructures of mango
(Philippine ‘Carabao’ var.) powder. /. Food Eng.,
vol. 111, no. 1, pp. 135 - 148, doi:

10.1016/j.jfoodeng.2012.01.010.

4. M. F. Zotarelli, V. M. da Silva, A. Durigon,
M. D. Hubinger and J. B. Laurindo (2017).
Production of mango powder by spray drying and
cast-tape drying. Powder Technol., vol. 305, pp.
447 - 454.

5. E. Djantou, C. M. Mbofung, J. Scher and S.
Desobry (2007).
determine the effect of pre-treatment on the

A modelling approach to

grinding ability of dried mangoes for powder
production (Mangifera indica var Kent). J. Food
Eng., vol. 80, No. 2, pp. 668 - 677.

6. B. Adhikari, T. Howes, B. R. Bhandari and
V. Truong (2003). Characterization of the surface
stickiness of fructose-maltodextrin  solutions
during drying. Dry. Technol, vol. 21, no. 1, pp. 17-

34, doi: 10.1081/DRT-120017281.

7. B. Adhikari, T. Howes, B. R. Bhandari and
(2004). Effect of addition of
maltodextrin on drying kinetics and stickiness of

V. Troung

sugar and acidrich foods during convective
drying: experiments and modelling. /. Food Eng.,
vol. 62, no. 1, pp. 53 - 68, doi: 10.1016/S0260-
8774(03)00171-7.

8. C. Nindo and J. Tang (2007). Refractance
window dehydration technology: a novel contact

drying method. Dry. Technol, vol. 25, no. 1, pp. 37
- 48.

9. B. Abonyi ef al (2002). Quality retention in
strawberry and purees dried with
Refractance WindowTM system. /. Food Sci., vol.
67, no. 3, pp. 1051 - 1056.

carrot

10. Nguyen, Thi Van Linh, Nguyen, Quoc
Huy, Nguyen, Phuoc Bao Duy (2022). Drying
kinetics and changes of total phenolic content,
antioxidant activity and color parameters of Mango
and avocado pulp in refractance window drying.
Pol ] Food Nutr Sci, vol. 72, no. 1, pp. 27 - 38, doi:
10.31883/pjfns/144835.

11. G. L. Miller (1959). Use of dinitrosalicylic
acid reagent for determination of reducing sugar.
Anal. Chem., vol. 31, no. 3, pp. 426 - 428, doi:
10.1021/ac60147a030.

12. W. Brand-Williams, M.-E. Cuvelier and C.
Berset (1995). Use of a free radical method to
evaluate antioxidant activity. LW7-Food Sci.
Technol, vol. 28, no. 1, pp. 25 - 30.

13. A. M. Goula, K. G. Adamopoulos and N. A.
Kazakis (2004).
conditions on tomato powder properties. Dry.
Technol, vol. 22, no. 5, pp. 1129 - 1151, doi:
10.1081/DRT-120038584.

14. A. M. Abbasi et al (2015). Comparative
Assessment of phenolic content and in vitro

Influence of spray drying

antioxidant capacity in the pulp and peel of mango
cultivars. Int J. Mol Sci., vol. 16, no. 6, Art. no. 6,
doi: 10.3390/ijms160613507.

15. A. Mukhtar, S. Latif, and J. Miiller (2021).
Effect of hot-air convective drying on activity
retention of amylase and invertase in dried mango
of varieties sindri, SB chaunsa, and tommy atkins.
Appl Sci, vol. 11, no. 15, Art. no. 15, doi:
10.3390/app11156964.

16. F. Kittur, N. Saroja, Habibunnisa, and R.
Tharanathan (2001). Polysaccharide-based
composite coating formulations for shelflife
extension of fresh banana and mango. Eur. Food
Res. Technol, vol. 213, no. 4-5, pp. 306 - 311, doi:
10.1007/s002170100363.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024 71



KHOA HOC CONG NGHE

17. T. Sarkar, M. Salauddin, S. K. Hazra and R.
Chakraborty (2020). Effect of cutting edge drying
technology on the physicochemical and bioactive

components of mango (Langra variety) leather, J.
Agric. Food Res., vol. 2, p. 100074.

18. C. Ndiaye, S.-Y. Xu and Z. Wang (2009).
Steam blanching effect on polyphenoloxidase,
peroxidase and colour of mango (Mangifera indica
L. slices. Food Chem., vol. 113, no. 1, pp. 92 - 95.

19. F. A, Tomas-Barberan and J. C. Espin
(2001). Phenolic compounds and related enzymes
as determinants of quality in fruits and vegetables.
J. Sci. Food Agric., vol. 81, no. 9, pp. 853 - 876.

20. S. M. R. Ribeiro and A. Schieber (2010).
Bioactive Compounds in Mango (Mangifera indica
L), in Bioactive Foods in Promoting Health,
Elsevier, pp. 507 - 523. doi: 10.1016/B978-0-12-
374628-3.00034-7.

21. H. Jaeger, A. Janositz and D. Knorr (2010).
The Maillard reaction and its control during food
processing. The potential of emerging
technologies. Pathol Biol, vol. 58, no. 3, pp. 207-
213, doi: 10.1016/j.pathio.2009.09.016.

22. C. Osorio, D. P. Forero, and J. G. Carriazo
(2011). performance
assessment of guava (Psidium guajava 1.)
microencapsulates obtained by spray-drying. Food
Res. Int, vol. 44, no. 5, pp. 1174 - 1181, doi:
10.1016/j.foodres.2010.09.007.

23. C. K. Tuyen, M. H. Nguyen and P. D.
Roach (2010). Effects of spray drying conditions
on the physicochemical and antioxidant properties

of the Gac (Momordica cochinchinensis) fruit aril
powder. J. Food Eng., vol. 98, no. 3, pp. 385 - 392.

24. J. W. Dorner (2008). Relationship between
kernel moisture content and water activity in
different maturity stages of peanut. Peanut Sci.,
vol. 35, no. 2, pp. 77 - 80, doi: 10.3146/PS07-101.1.

25. S. Chong and C. Wong (2017). Effect of
spray dryer inlet temperature and maltodextrin

Characterisation  and

concentration on colour profile and total phenolic
content of Sapodilla (Manilkara zapota) powder.
Int. Food Res. J., vol. 24, no. 6, pp. 2543 - 2548.

26. T.-V.-L. Nguyen, P.-T. Ngo, T.-T.-N. Huynh,
P-N.-T. Vo, T-N.-A. Hoang, and P.-B.-D. Nguyen
(2022). Refractance window drying of mango pulp
(Mangifera indica): Impact of hydrocolloids on
drying characteristics and color parameters. in
AIP Conference Proceedings, AIP Publishing LLC,
p. 060022.

27. T-V-L. Nguyen, Q.-D. Nguyen, P.-B.-D.
Nguyen, B.-L. Tran, and P. T. Huynh (2020).
Effects of drying conditions in low-temperature
microwave-assisted drying on bioactive
compounds and antioxidant activity of dehydrated
bitter melon (Momordica charantia L.). Food Sci.
Nutr., vol. 8, no. 7, pp. 3826 - 3834, doi:

10.1002/£sn3.1676.

28. Z. Huyut, S. Beydemir and I. Giilgin
(2017). Antioxidant and antiradical properties of
selected flavonoids and phenolic compounds.
Biochem. Res. Int., vol. 2017.

29. U. M. Lanfer-Marquez, R. M. Barros and P.
(2005). Antioxidant activity of
chlorophylls and their derivatives. Food Kes. Int.,
vol. 38, no. 89, pp. 885 - 891.

30. S. Fongin, A. E. Alvino Granados, N.
Harnkarnsujarit, Y. Hagura and K. Kawai (2019).
Effects of maltodextrin and pulp on the water

Sinnecker

sorption, glass transition and caking properties of
freeze-dried mango powder. J. Food Eng:., vol. 247,
pp. 95 - 103, doi: 10.1016/j.jfoodeng.2018.11.027.

31. M. Cano-Chauca, P. C. Stringheta, A. M.
Ramos, and J. Cal-Vidal (2005). Effect of the
carriers on the microstructure of mango powder
obtained by spray drying and its functional
characterization. Innov. Food Sci Emerg.
Technol, vol. 6, no. 4, pp. 420 - 428, doi:
10.1016/j.ifset.2005.05.003.

32. M. Cano-Chauca, P. C. Stringheta, L. D.
Sardagna and J. Cal-Vidal (2004). Mango juice

72 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024



KHOA HOC CONG NGHE

dehydration spray drying using different carriers comosus) juice - effect of malt dextrin

and

functional  characterization, in  /4th concentration and atomization speed. /. Food Eng.,

International Drying Symposium, pp. 2005 - 2012. vol. 64, mno. 3, pp. 28 - 287,

33. F. D. B. Abadio, A. M. Domingues, S. V. 10.1016/.jfoodeng.2003.10.010.

Borges and V. M. Oliveira (2004). Physical
properties of powdered pineapple (Ananas

EFFECT OF MALTODEXTRIN ADDITION ON THE QUALITY OF MANGO
(Mangifera indica..) POWDER DRIED REFRACTANCE WINDOW DRYING

Nguyen Thi Van Linh', Ngo Phuoc Tai'!, Nguyen Thi Thuy Dung’
! Nguyen Tat Thanh University
Summary

Mango (Mangifera indica L.) is a fruit with high nutritional value that has not been effectively
processed into powder. The objective of this investigation was to provide experimental data for
the development of new mango-based products. The experiment was designed to evaluate the
effect of one factor (maltodextrin component) at five levels (from 0% to 10.5%). Evaluation criteria
include total phenolics content, reducing sugars, antioxidant activity, density, and solubility of
mango powder. The results provided that maltodextrin could play an important function in
producing high-quality of mango powder with more than 80% retention of total phenolics content
and DPPH radical scavenging activity. Besides, the addition of maltodextrin would increase the
density and decrease the solubility of mango powder. The study determined that drying mango
puree using the refractive window technique with a maltodextrin mixing ratio of 9% would
produce mango powder products of greater quality. The resultant products may be consumed
directly or used for developing novel food products.
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NGHIEN CUU QUY TRINH CHE BIEN BOT CAN TAY
(Apium graveolens L.) BANG KY THUAT SAY BOT XOP
Tran Xuan Hién"", Lé Thi Thitly Hing" L& Thj Thay Loan'
YTruong Pai hoc An Giang, Pai hoc Quéc gia thanh pho Hoé Chi Minh

TOM TAT

* Email: txhien @agu.edu.vn

Can tay (Apium graveolens 1.) chira nhiéu thanh phan dinh dudng quy, co loi cho stic khoe con
nguoi. Nghién ctru duoc thuce hién trén co sé khao sat anh hudéng phu gia dén qua trinh tao bot
(ty 1é b sung gum arabic va maltodextrin) va anh huong cta thoi gian sdy vi song dén chat
luong bot can tay. Két qua khao nghiém cho thay, dich can tay duoc tién hanh tao bot x6p voi 10%
gum arabic va 5% maltodextrin giup tao duwoc mang bot tot va bén virng. Mat khac, mang bot x6p
duoc tién hanh say vi song trong thoi gian 21 phut thu héi bot can tay c6 mau sic tot (gia tri mau
L' vaa’ twong tng la 37,22 va -7,47) va ham luong chat dinh dudng duoc luu gitr tot nhat véi ham
lwong vitamin C 25,74 mg%; chlorophyll 0,22 pg/g; tannin 3,01 mgTAE/g va phenolic téng 3,59
mgGAE/g. Két qua nghién cttu nay gitp da dang héa san pham tir can tay bang phuong phap siy

moi gitp tiét kiém chi phi nhung van gitr chat luong.

T khéa: Can ty, gum arabic, maltodextrin, say bot xop, vi song.

1. AT VAN BE

Can tay (Apium graveolens L.) 1a mot loai rau
c6 gia tri kinh té cao, nguon cung cip tot
carbohydrate, khoang chat, phenolics, chlorophyll
... déu 1a nhitng thanh phan chong oxy hoéa, hoat
dong chong viem, khang khu4n va khang nam,
can thiét cho hoat dong song cta co thé [1]. Bén
canh hinh thirc st dung & dang twoi, viéc tan dung
nguodn nguyén liéu trén dé ché bién thanh cac san
phdm gi4 tri gia tdng, mang lai hiéu qua kinh té
cao bang viéc da dang héa san phdm, ap dung cac
ky thuat ché bién dé cé thé ché bién san phdm nhw
say kho, do hop, san phdm dang 10ng ,... 1a van dé
can quan tam. Doi voi san phdm sdy dang bot ti
rau qua, sy phun va siy dong kho la cac phuong
phép tién tién duoc st dung rong rai dé tao ra san
phdm bot chat luong cao tit dich qua. Trong do,
san phdm say phun c6 hoat dong nudc thap, khoi
luong giam, dé dang cho viéc van chuyén va ton
trit nhung van gitt duoc chat dinh duong c6 trong
nguyén liéu [2]. San phdm khit nuéc c6 thé dé

dang chuyén déi sang dang twoi bang cach bu
nudc va cé thé st dung quanh nam. Tuy nhién,
chat luong san pham khtt nudc vé ty 1é bu nuoc,
mau sac va huong vi luu gitt phu thuoc vao cach
tién xtt ly duoc 4p dung va phuong phap lam kho
[3]. Tuy nhién, sdy phun ciing nhu siy dong kho la
mot qua trinh tiéu ton nang lwong va chi phi dau tu
ban dau cho thiét bi rat cao nén rat khé ap dung
cho kha niang san xuat san phidm rau, qua hoa tan
& quy moé san xuat nho. Hon nira, hau hét nguyén
liéu rau, qua voi cac thanh phan duong chat quy
clia n6 rat nhay cam véi cac phuong phap xir ly
nhiét do cao, vi dan dén cac bién doi khong mong
mudn vé mui vi, mau sdc, vitamin va su phan hay
hop chat thom. Hién nay, ky thuat siy bot x6p c6
thé duoc st dung cho cac san pham thuc phdm
nhay cam véi nhiét, dinh, nhét va c6 ham luong
duong cao, kho lam kho. Sdy bot x6p 1a mot ky
thuat sy moi va rat phu hop, c6 toc do say cao voi
su thay déi chat luong t6i thiéu trong san phidm
cudi cung. Trong ky thuat siy bot xop, dién tich bé
mat san pham lam kho duoc ting lén do su hinh
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thanh bot, san phdm thu duogc tir qua trinh sdy bot
x0Op c6 chat luong tot hon, x6p hon va gitt duoc cac
dac tinh ban dau khi hoan nguyén. Ky thuat say
bot x6p da duoc ap dung thanh cong cho nhiéu
loai thuc phdm nhuw: Khé, nuoc tdo, xoai, chuoi,
quyt, nho den [4]. Muc tiéu nghién ctu nay la
khéo sat anh huong ham luwong chat tao va 6n dinh
bot ciing nhu diéu kién sdy dén chat luong san
phdm bot can tay hoa tan bing ky thuat sdy bot
x0p. Nghién cttu c6 y nghia thuc tién cao la giup
giai quyét tot nguon nguyeén liéu can tay va da
dang san phdm tir can tay. Hon nira, san phdm bot
khong chi ¢6 dinh duong ma con tién dung trong
viéc van chuyén, phan phéi va bao quan, gép phan
da dang hoa cac san pham, nang cao gia tri kinh té
ngudn nguyén liéu can tay tai dia phuong.
2. PHUONG PHAP NGHIEN CUU

Nguyeén liéu stt dung la can tay tuoi dat do
thuan thuc thu hoach, than 14 con mau xanh. Phu
gia st dung trong nghién ctu: Maltodextrin
(Phap), (Phap),
cacboxymethyl cellulose (Ha Lan), tween 80

gum arabic sodium

(Trung Quoc)...

Thiét bi stt dung: May do mau L*, a*, b* (Konica
Minolta-CR400), séng (NN.SM33HMYUE-
Panasonic), quang phé (UV-Vis
Spectrophotometer-Model: SP-UBV1100-DLAB),
may nghién (Model: MV-25-DF25; cong suat: 3 KW;
vong tua: 2.840 vong/phut; d0 min: 50 - 120 mesh),

1o vi
may

bép cach thiay (Model: WNB22; Memmert - Dic),
may danh tring (Model: Bluestone HMB6381W.

Tién hanh thi nghiém: Can tay thu nhan vé
tién hanh loai bd ré, phan bi sau, bénh, tiép theo
dua vao may nghién va tién hanh qua trinh thay
phan & nhiét do 55°C trong thoi gian 45 phut trén
bép cach thiy (co bd sung 0,6% enzyme cellulase,
diéu chinh vé pH = 5). Sau khi thay phan, hon hop
tren duoc phoi tron voi 1% CMC; 0,2% Tween 80;
maltodextrin (3, 4, 5, 6 va 7%) va gum arabic (6, 8,
10, 12 va 14%). Tién hanh danh bong hén hop dich
trén trong thoi gian 20 phut bang may danh trimg
va dua vao khay thiy tinh dé tién hanh sy trong
lo vi séng & cong suat 1.000 W trong cac khoang
thoi gian (19, 20, 21, 22 va 23 phut) véi thé tich 100
mL mau (d¢ day 1op mau 5 mm). Sau sdy bot can
tay duoc dua vao nghién min va dong goi PA chan
khong.

Nghién cttu ché bién bot can tay bang ky thuat
sdy bot x0p thuc hién trén nguyén tac khi nghién
ctru anh hudng yéu t6 nao thi yéu t6 do thay doéi,
cac yéu to con lai gitt nguyén. Thi nghiém sau ké
thira két qua thi nghiém truéc. Cac mau thi
nghiém tién hanh 14p lai 3 lan, s6 liéu phan tich
thong ke theo phuong phap ANOVA qua phép thir
LSD (Least Significant Difference) véi do tin cay
95% bang phan mém Statgraphic centurion XV va
vé do thi bang chuong trinh Microsoft Excel.

Béng 1. Cic phuong phép phan tich cac chi tiéu trong nghién ctru

Chi tieu theo doi

Phuong phap phan tich

Do mau sic (L, a, b)

Thiét bi do mau Colorimeter

Ham luong chlorophyl (ng/g)

Dich trich ly duoc do do hap thu ¢ 2 budc song 664
va 646 nm

Ham luong vitamin C (mg%)

Chuén do iod

Ham luong tannin (mgTAE/g)

Phan tmg oxy hoa hop chat tannin voi Foli-
Ciocalteau [5]

Ham luong polyphenol téng s6 - TPC
(mgGAE/g)

Folin-Ciocalteu [6]
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ty lé gum arabic dén chat
lwong bot can tay sdy bot x6p

Po 6n dinh cta bot 1a mot trong nhimg yéu to
quan trong cta qua trinh say bot x0p vi né co thé
lam d4y nhanh toc d0 qua trinh siy va ting do
rong cua bot thanh pham. Két qua thi nghiém anh
hudng ty 1é gum arabic dén gi4 tri mau sic cta bot
can tay say bot xop duoc thé hién & hinh 1.

Két qua thong ke theo hinh 1 cho thay, ty lé
gum arabic b6 sung vao qua trinh sy bot xop tang

B W 5%49" 38,56
31560 37,66° 37,69
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sos e e
see boe e
see 1 e
soe 1 +oe
+ee 1 s
o + e
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- -]

Gia tri mau L’
(Y]
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ttr 6% len 14% da tao san pham bot can tay say bot
XOp ¢6 gia tri mau L’ tang tir 37,56 + 1,14 1én 38,56
+ 1,07; nhung gia tri mau a” thi nguoc lai, giam tit -
6,97 + 0,12 xudng -8,46 + 0,09. Nguyén nhan 1a do
gum arabic c6 mau trang nga so voi cac phu gia
khac bd sung nén mau sic san pham ciing bi anh
hudng theo va do gum arabic bao gom cac loai
duong khac cung v6i phuc hop
arabinogalacto-protein, nén c6 thé nhay cam hon

nhau

v6oi phan tng hoa nau khoéng enzyme trong qua
trinh say [7].
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Két qua hinh 2A cho thdy, ham luong
chlorophyll trong san phdm bot can tay siy bot
x0p ty 1é thuan voi ty 1é gum arabic bé sung, nong
do chat kho trong dung dich cang cao thi luong
nuodc cang tach ra it, nén tén that chlorophyll cang
thap [8]. Do tinh chat gum arabic mém déo va co
kha nang chong bién dang vi nang va nut, nén su
mat di cta chlorophyll thap hon nhiéu; khi gia
tang ty lé gum arabic tuong tng v6i kha nang mat
di caa chlorophyll sé cang thap, & gum arabic 14%
chlorophyll mat cao nhat 1a 0,20 + 0,03 pg/g va &

& B 26,16¢
¥ 34 |
J 234 05 |
'é {
3 18 1 14,17 (A)
E 5l e {
Pl

8 ' '

4 6 8 10 12 14 16

Ty 1§ gum arabic, %

6% gum arabic chlorophyll mat thap nhat 1a 0,08 +
0,02 pg/g. Mit khac, qua hinh 2B nhan thay, khi
tang ty lé gum arabic thi ham luong tannin trong
san pham bot tang dan, nhung dén 10% gum arabic
thi ham luong tanin ting khong dang ké 1a 5,11 +
0,15 mgTAE/g) va khong c6 su khac biét thong ké
(p>0,05) so voi gum arabic 12% va 14%. Diéu nay
xay ra c6 thé do khi ty lé chat mang cang tang da
g6p phan tao thanh mot mang bao boc cac hop
chat c6 hoat tinh sinh hoc nén dan dén ham luong
tannin khong tang thém [8].

359
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Hinh 3. Biéu @6 thé hién 4nh huéng ty 1é gum arabic dén ham luong vitamin C (A) va TPC (B)
bot can tay sdy bot xop

Hinh 3A cho thdy, ham luong vitamin C trong
san pham bot can tay sdy bot x0p ciing c6 su gia
tang boi luong gum arabic hé tro sdy kho, luong
vitamin C tang khi ty 1é gum arabic tang tir 14,17 +
0,23 lén 26,16 + 0,34 mg%. Ty 1é gum arabic gia
tang lam tang kha nang lwu gitr lwong vitamin C
trong qua trinh sdy, c6 thé 1a do dac tinh nhi hoa
tot ctia gum arabic, do d6 ngan ngtra qua trinh oxy
hoa va phan huy, nén tén that vitamin C trong lat
ca chua giam khi gum arabic tang [9]. Mat khac,
hinh 3B cho thay, TPC ciing c6 xu huéng ting khi
ty 1é gum arabic gia tang, TPC dat thap nhat la 3,01
+ 0,16 mgGAE/g & ty 1é gum arabic 6% va TPC dat
cao nhat 1a 3,36 + 0,14 mgGAE/g ¢ ty 1é 10% gum
arabic va khong c6 su khac biét thong ke (p>0,05)
voi ty 1é 12% va 14% gum arabic. Nguyén nhan do

gum arabic 1a hop chat nén nén c6 kha nang tao
16p mang vi bao bao vé cac hoat chat dé bay hoi
trong qua trinh say nén du cé tang ty lé chat mang
thi cac hop chat c6 hoat tinh sinh hoc ciing sé
khong tang [8]. Tir két qua thuc nghiém trén cho
thay, voi ty 1é gum arabic 10% bd sung vao dich
can tay duoc chon lam co sé cho nghién ctru tiép
theo.

3.2. Anh hudéng ty lé maltodextrin dén chit
lrrong bot can tay sdy bot xdp

Hinh 4 cho thay, gia tri mau L san phdm bot
can tay say bot xop tang tir 36,53 - 38,55 khi ting ty
lé maltodextrin tang tir 3 - 7%. Nguoc lai, gia tri
mau a’ san phdm bot can tay siy bot xop lai suy
giam tir -6,49 xuong -7,53. Piéu nay phu hop khi
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nghién cttu do sang ctia bot tang khi ting nong d6  mat mau, gia tri do sang cao hon thu dugc & nong
maltodextrin do hiéu tng pha loang gy ra boi viec  do chat mang cao hon [8, 10].
thém maltodextrin vao bot qua dau dan dén lam
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a" (B) bot can tay sdy bot x6p
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Hinh 5. Biéu d6 thé hién anh huéng ty 1é maltodextrin dén ham hrgng chlorophyll (A) va tannin (B)
bot can tay sdy bot xop
Qua hinh 5A cho thay, luong chlorophyll gidam nhat 1a 0,08 ug/g ¢ maltodextrin 7%, do
dan khi gia ting maltodextrin, lugng chlorophyll maltodextrin dé nhay cam véi nhiét do cao va do
dat cao nhat 14 0,29 ug/g & 3% maltodextrin va thdp phan tmg oxy hoéa ctia aldehyde c6 thé dan dén
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bién dang céu truc trong qua trinh sdy nén sé lam
giam su bao vé chlorophyll ctia maltodextrin [11];
0 ty 1é 5% maltodextrin luong chlorophyll trong bot
can tay say bot xop dat 0,19 pg/g.

Bén canh d6, hinh 5B cho thay, khi ty lé
maltodextrin ting tt 3 - 7%, luong tannin cé
khuynh huéng giam dan, luong tannin giam ti

¢ 23 .
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5,12 + 0,05 mgTAE/g xuong 3,66 + 0,04 mgTAE/g
twong ung ty 1¢ maltodextrin tit 3 - 7%. Két qua
nghién ctru nady tuong tw nhu két qua nghién ctu
cua Phisut (2012) [2] nhan dinh: Ty 1le
maltodextrin bé sung vao dich truéc sidy phun
cang ting dan dén ham luong tannin c¢6 khuynh
huéng giam dan.
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Hinh 6. Biéu d6 thé hién anh hudng ty 1¢ maltodextrin dén ham liong vitamin C (A) va TPC (B)
bot can tay sdy bot x6p

Luong vitamin C trong san pham bot c6 chiéu
hudéng suy giam tir 22,15 + 0,16 xuéng 9,69 + 0,18
mg% khi ty 1é maltodextrin bé sung gia tang tir 3 -
7% (Hinh 6A), diéu nay 1a do vitamin C rat nhay
cam voi nhiét do cting nhu ty lé chat mang da gop
phan lam ting chat ran téng thé ciia mau nén dan
dén nhimg thay déi trong céu truc, tao ra cac hat vi
nang thiéu do che phu va dé bi oxy hoa hon nén
vitamin C cting c6 xu huoéng suy giam theo [12].
Mait khac hinh 6B cho thay, TPC trong san phdm
bot c6 xu hudng giam khi ty 1é maltodextrin tang,
0 ty 1é maltodextrin 4% va 5% gia tri TPC khong co
st khac biet y nghia thong ke (p<0,05), TPC dat
trung binh 4,89 + 0,05 mgGAE/g; tiép tuc gia tang
maltodextrin 1én 6% thi TPC suy giam con 4,02 +

0,06 mgGAE/g. Két qua nghién ctru nay tuong tu
voi két qua nghién ctru ctia Mishra va cs (2014) [8]
khi vi bao dich trich chita phenolic tir trai chum
ruot bang maltodextrin thay déi tir 5 - 9% thi TPC
ciing giam dang ké khi say phun. Voi két qua thuc
nghiém nhan thay, 5% maltodextrin b6 sung vao
dich can tay duoc xem 1a t6i wu nhat 1am co s& cho
nghién ctru tiép theo.

3.3. Anh huéng thoi gian sdy vi séng dén chat
lrrong bot can tay sdy bot xdp

Thoi gian sdy vi song cing 1a yéu t6 c6 tac
dong lon dén chat luong san phdm bot. Két qua
khéao sat anh hudng thoi gian say vi song dén gia
tri mau sac bot can tay say bot x6p duoc thé hién &
hinh 7.
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Hinh 7. Biéu d6 thé hién 4nh hudng thoi gian sdy vi song dén gia tri mau L" (A) va
a" (B) bot can tay sdy bot xop

Mau sac (gia tri mau L’ va a”) ctia san phdm co
st khac biét y nghia & cac thoi gian sy vi song
(Hinh 7). Khi tang thoi gian sy vi song ttr 19 phut
lén 23 phat, gia tri mau L* va a” gidm, mau sic toi
dan (L": 37,49 xuong 35,44; a”: -7,31 xudng -7,39).
Nguyén nhan 1a do khi thoi gian sdy vi song tang
dan, nghia 1a khi siy cang lau tai mot nhiét do nhat
dinh thi gi4 tri mau sic ctia san phidm sé bién doi
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0 o2 0 A

| S B

0,25 1
0,20 4

0,15 4

g chlorophyll, ng/g

0,10 4

g

0,03 0,03

0,05 4

0,00 T T T ' T .
s 19 20 2 2 B U

Ham luwon

Thoi gian say vi song, phit

mot cach dang ké, san phdm bat dau chuyén sang
sam mau dan. Su suy gidm mau sac ndy mot phan
la do su thay d6i cac dong phan hinh hoc
chlorophyll, ciing véi thanh phan nguyén liéu can
tay c6 chtta mot ham luong duong nhat dinh, khi
gap nhiét do cao sé lam xuat hién phan tng
maillard gay nén hién tuong sim mau di ctia bot
[13].
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Hinh 8. Biéu d@é thé hién 4nh hudng thoi gian sdy vi song dén ham lueong chlorophyll (A) va tannin (B)
bot can tay sdy bot xop
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Qua trinh thuc nghiém cho thay, su thay ddi
thoi gian sdy vi song da anh hudng c6 y nghia
thong ké & mtrc p<0,05 dén ham lwong chlorophyll
c6 trong san pham bot can tay sau khi sdy vi song
(Hinh 8A), luong chlorophyll ty 1& thuan véi thoi
gian sdy, luong chlorophyll thu duoc cao nhat
(0,23 pg/g) va thap nhat (0,03 ng/g) tuong tng
voi thoi gian sdy 19 phut va 23 phuat. Trong qua
trinh sdy, luong 4m trong nguyeén liéu thoat ra bén
ngoai moi truong sdy, nén trong qua trinh di
chuyén 4m, cac cau tr trong nguyén liéu sé bi
nudc 16i kéo va thoat ra ngoai moi truong, do do,
ham luong chlorophyll trong dich can tay sé giam
dan, déng thoi dan dén su chuyén hoa chlorophyll
tao pheophytin va cac dong phan khac do su tac
dong ctia cac yéu to khong thuan loi dan dén ham
luong chlorophyll giam [14]. Gia ting thoi gian sy
vi song da dan dén lam suy giam luong chlorophyll
co trong san phdm, thoi gian sdy 22 phut da lam
giam 7,66 1an luong hop chat nay, do chlorophyll 1a
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hop chat nhay cam voi nhiét do cting nhu thoi gian
say kéo dai, xu huong bién ddi nay cting da duoc
ghi nhan trong nghién ctu vé trai bi, trai mo [15];
voi thoi gian sdy vi song 21 phut san pham bot can
tay dat ham luwong chlorophyll 1a 0,22 pg/g va
khong c6 su khac biét y nghia thong ké (p<0,05)
voi thoi gian 19 phat va 20 phut. Mt khac theo két
qua hinh 8B cho thay, khi ting thoi gian siy vi
song tir 19 - 23 phut thi ham luong tannin thu nhan
duoc trong san phdm bot can tay ciing giam dan,
luong tannin cao nhat 1a 3,01 + 0,49 mgTAE/g) voi
thoi gian 19 phut va thap nhat 1a 2,94 + 0,56
mgTAE/g tai thoi gian 24 phut. Két qua nay ciing
tuong tu voi két qua nghién ctu ctia Quek va cs
(2007) [16] cho rang, thoi gian sdy vi séng kéo dai
thi cac hop chat cé hoat tinh sinh hoc nhu tannin
c6 xu huong giam dan do lam ting nhanh toc do
truyén khoi, dan dén cac thanh phan nhay cam
nhiét cting giam that thoat theo.
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Hinh 9. Biéu d6 thé hién anh hudng thoi gian sdy vi song dén ham luong vitamin C (A) va TPC (B)
bot can tay sdy bot x6p

Két qua hinh 9A cho thay, ham luong vitamin
C ciing bi anh huong dang ké boi thoi gian say vi
song (p<0,05). Khi ting thoi gian sdy vi song, ham
luong vitamin C giam tir 29,04 + 0,43 xudng 4,76 +

0,52 mg%, do vitamin C la mot trong nhiing

vitamin tan trong nudc nén trong qua trinh siy,

ching theo nudc khuéch tan ra bén ngoai va gay
tén that; déng thoi vitamin C lai rat nhay cam voéi
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nhiét do nén thoi gian sdy cang dai thi toc do phan
ung oxy hoéa vitamin C dién ra manh liét dan dén
st phan hdy manh mé [17]. Hinh 9B ctng cho
thay, khi tang thoi gian sy vi song tir 19 - 23 phut
thi TPC trong san phidm bot can tay c6 khuynh
huéng suy giam, TPC dat cao nhat 1a 3,65 + 0,05
mgGAE/g trong thoi gian 19 phat va cing khéng
c6 su khac biét voi thoi gian 20 va 21 phut
(p<0,05), TPC thap nhat tai thoi gian siy 23 phut 1a
2,96 = 0,05 mgGAE/g, nguyén nhan co6 su suy
giam nay 1a do phenolic va flavonoid rat nhay voi
nhiét do nén thoi gian sy cang lau thi hoat chat sé
mat dan [8, 11].
4. KET LUAN

Ky thuat say vi song bot x6p da duoc ap dung
thanh cong tao ra san phdm bot cin tiy. Anh
hudéng ty 1é gum arabic, maltodextrin va thoi gian
sdy vi song dén do 6n dinh gia tri mau sic ciing
nhu cac thanh phan dinh duong ctia bot can tay
khac nhau da duoc khao sat. O ty 1é gum arabic
10%, maltodextrin 5% va thoi gian sdy vi séng trong
21 phut tao ra san bot can tdy c6 mau xanh dic
trung c6 gia tri mau L" va a” 1an luot 1a 37,22 + 1,27
va -7,47 + 0,283. Bén canh d6, san phdm bot can
tay thu duoc con chira ham lwong vitamin C la
25,74 + 1,18 mg%; chlorophyll 0,22 + 0,02 png/g;
tannin 3,01 + 0,18 mgTAE/g; polyphenol téng 3,59
+0,18 mgGAE/g.

Nghién ctu nay cung cap mot so thong tin
budc dau trong viéc khdo sat dic tinh cta bot can
tay & mot so ty 1é phu gia tao va én dinh bot khac
nhau, ciing nhu thong s6 vé thoi gian siy vi séng.
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STUDY ON PROCESSING OF FRUIT POWDER FROM CELERY (Apium graveolensL.)
BY FOAM MAT DRYING

Tran Xuan Hien!, Le Thi Thuy Hang’, Le Thi Thuy Loan’

'An Giang University, Viet Nam National University Ho Chi Minh city
Summary

Celery (Apium graveolens L.) contains many valuable nutrients that are beneficial to human
health. The study was conducted to investigate the effects of additives (gum arabic and
maltodextrin) on the foaming process and the effects of microwave drying on the quality of
celery powder. The results showed that an addition of 10% gum arabic and 5% maltodextrin
formed more stable foam. A drying time of 21 minutes was recommended for microwave
drying as the celery powder retained better color (L* and a* color values were 37.22 and -7.47,
respectively) and relatively higher contents of vitamin C (25.74 mg%), chlorophyll (0.22 ug/g),
tannins (3.01 mgTAE/g) and total phenolics (3.59 mgGAE/g). This study may provide a
reference for the production of celery powder by microwave drying.
Keywords: Celery, arabic gum, malfodextrin, foam mat drying, microwave.
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KHA NANG SINH TRUGNG VA HIEU SUAT XU LY
TONG BAM HOA TAN VA TONG LAN CUA BA
GIONG CHUOI HOA TRONG TRONG NUGC THAI BO THI
Tran Thi Ngoc Tran!, Vo Thi Phuong Thao?, Truong Minh Tri',
Nguyén Thi Bich Nhu!, Nguyén Tién Dat!, Phan Vin Nhiém!,
Tran Héng Tuyét Binh!, Tran Lé Minh Luan!, Ng6é Thuy Diém Trang "
! Khoa Moi truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho
"Email: ntdtrang @ctu.edu.vn

TOM TAT

Str dung bé ndi thuc vat cai thién moi truong nudc 6 nhiém da va dang duoc quan tam trén thé
gioi va Viet Nam. Nghién ctru duoc trién khai trong diéu kién thi nghiém nha luéi nham tuyén
chon giong Chuoi hoa lai (Canna generalis) c6 tiém nang sinh truéng tot va co hiéu suat xir ly
dam, 1an trong nudc thai do thi cao. Thi nghiém duogc bo tri theo kiéu hoan toan ngau nhién vai 4
nghiém thitc bao gom 3 giong Chudi hoa: Hoa hong, hoa do, hoa cam va nghiém thic khong cay
(d6i chumg), 4 1an lap lai. Sau 8 tuan thi nghiém, 3 giong Chudi hoa déu c6 kha nang sinh truong
va phat trién tot trong nudc thai do thi. Trong do, giong Chuoi hoa cam phét trién tot hon 2 gidng
con lai va cho sinh khoi tuoi cao nhat, dat 602,3 g/cay trong 8 tuan thi nghiém, cao hon 1,5 14n so
voi Chuéi hoa d6 (396,8 g/cay) va 2,5 1an so voi Chuéi hoa hong (254,1 g/cay), tang gap 18,9; 9,4;
7,5 14n so voi cay trong ban dau. Ham luong téng dam hoa tan (TIN) va téng lan (TP) trung binh
trong nuoc trude khi dua vao hé thong xt ly 1a 19,07 va 2,55 mg/L, sau 7 ngay giam xuéng con
0,30 - 0,91 mg/L TIN va 0,21 - 0,46 mg/L TP. Ham luong TP sau xit ly & Chudi hoa héng van con
cao hon 1,5 lan so voi QCVN 08:2023/BTNMT (Bang 2, cot B; TP < 0,3 mg/L). Hiéu suat xtt ly
ctia Chudi hoa cam, hoa d6 va hoa hong dat 95,6; 95,7; 88,3% TIN va 74,4; 72,3; 46,9% TP, cao hon
so voi nghiém thitc doi chimg (89,0% TIN va 38,5% TP), thé hién duoc vai tro ctia thuc vat trong
viéc hap thu dam, 1an. C6 thé chon gidng Chu6i hoa cam dé trong thit nghiém trén moé hinh thuc
té, dac biét 1a trong cac kénh, ho chira nuoc thai do thi, vira gép phan dang ké vao viéc cai thién
moi truong nudce, vira tao canh quan dé thi.

Tt khéa: Chuoi hoa, dat ngap nudc noi nhan tao, hiéu xuat xir Iy, 6 nhiém nudc, nuréce thai do thi.

1. BAT VAN BE

Trén thé giéi noi chung va & Viét Nam noi
riéng, ao ho trong do thi co vai tro rat quan trong,
giup tao canh quan mat nuoc, diéu hoa vi khi hau,
diéu tiét nudc mua va xtt Iy nudc thai... Mot so ho
con 1a nguon cung cdp nudc sinh hoat, phuc vu
nuoéi trong thay san, nong nghiép; tao khong gian
phuc vu nhu cau tham quan, giai tri cho nguoi dan
[1]. Thanh phé Can Tho la trung tam kinh t€, cong
nghiép cta vung dong biang song Ciru Long
(BBSCL), 1a noi c6 toc do cong nghiép hoda, do thi
hoa twong d6i nhanh. Hién nay, thanh phé Can
Tho dang d6i mat voi van dé 6 nhiém moi truong,
dac biét 1a ngudén nudc mat [2]. Ngudn nudc 6

nhiém tir cac hoat dong san xuat, sinh hoat cé thé
tiém 4n nhimg nguy co gay bénh cho nguoi dan
trong khu vygc va day cting la mot trong nhiing
nguyén nhan chinh gay ra cac hién tuong phu
duong nguon nudc, tich tu kim loai nang gay anh
hudng dén moi truong song cac loai thity sinh vat.
ba c6 nhiéu nghién ctu vé gidi phap giam
thiéu mac d6 6 nhiém cta nudc thai sinh hoat,
trong d6 xtr ly nudc thai tai cac ho gia dinh hay
khu dan cu bang thuc vat duoc danh gia 1a mot
trong nhimg cong nghé phu hop, don gian, chi phi
xay dung va van hanh thap; ddm bao vé sinh moi
truong, tao canh quan [3]. Pat ngap nuoc néi nhan
tao (hay con goi la bé néi thuc vat) 1a cong nghé
sinh thai c6 thé ap dung cho viéc xtt ly nudc. Viec
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ung dung mo hinh bé néi thuc vat trong xt ly nudc
thai sinh hoat da duoc 4p dung kha phé bién trén
thé gioi va cing dang duoc biét dén ¢ Viet Nam.
Do chi phi dau tu thap, dé lap dat, chi phi van hanh
va bao tri thap nén mo hinh bé nédi thuc vat hira
hen 12 mot moé hinh mang tinh bén vimg trong
tuong lai [4].

ba co6 nhiéu loai hoa kiéng nhu: Chudi hoa,
Chuoi mo két, Chiéu tim, Bach thuy tién va Thay
truc duoc trong trén bé ndi dé xit Iy nuoc thai do
thi voi két qua xt ly nuodc rat hiéu qua; ngoai ra,
cac loai cay nay con sinh truong va phat trién tot,
cho hoa mau sic dep [5]. Trong do, cay Chuoi hoa
c6 kha nang phat trién tot nhat, tao sinh khai tuoi
than, ré cao nhat va co thé chon dé tmg dung
trong cac mo hinh xt Iy nuéc thai do thi bang be
nodi thuc vat [5]. Loai Chudéi hoa cé nhiéu giong
khac nhau dua vao mau sic hoa va chua c6 nghién
ctu danh gia so sanh kha nang x ly nuwoc thai do
thi gitta cac giong trong cung loai Chuoi hoa. Gia
thuyét dat ra 1a nhitng giong cay Chuoi hoa khac
nhau sé c¢6 nhu cau dinh duong khac nhau va kha
nang tao sinh khéi khac nhau. Do do, nghién ctu
nay duoc trién khai nham tuyén chon giong Chudi
hoa wu ta nhat dé dé xuat tmg dung trong trén cac
bé ndi xtx Iy nudce thai do thi.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi thi nghiém

Thiét ké bé noi: Bé ndi duoc thiét ké bang ong
nhuya PVC duong kinh @21 mm, két néi voi nhau
bang ong co L duong kinh ©21 mm thanh khung
bé néi hinh chix nhat c6 chiéu dai 0,4 m x rong 0,2
m = 0,08 m® Dung ludi nhua va day rat cot quanh

4
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Hinh 1. M6 phong thi nghiém (A), bé tri thi nghiém trong diéu kién nha luéi (B)

khung beé va cat 3 16 dé 3 ly nhua trong cay.

Chudn bi gid thé:Dung xo dita dé co dinh cay
(10 g/cay), duoc xé toi va phoi kho. Xo dira c6 mot
s6 dac tinh nhu: Dé tim, than thién voi moi truong;
la vat liéu co6 khoi luwong riéng (ty trong) thap; do
bén cua vat liéu trong moi truong nuoc thai cao;
dién tich ti€p xic bé mat lon; ré tién va cé sian
trong tu nhién. Gia thé 1a xo dtra duoc ngam va rira
sach, phoi kho trudc khi dung lam thi nghiém [6].

Chuan bi nuoc thdi: Nuoc thai duoc thu tai
kénh Bung Xang vao lac triéu kiét. Bing cam quan
c6 thé nhan thay nuodc thai c6 mau den, mui hoi.
Nudc sau khi thu vé cho vao bé composite 1.000 lit
va tién hanh xac dinh cac dic tinh - 1y - hoa dé xac
dinh cac chi tiéu dau vao trudc khi bo tri thi
nghiém.

Chudn bi cdy: Cay Chu6i hoa lai (Canna
generalis) voi 3 mau sac hoa: Hong, dd, cam duoc
lay tir khuon vién Truong DPai hoc Can Tho.
Nhitng cay non khoe manh, co chiéu cao trung
binh 43,5 + 1,3; 44,3 + 1,1 va 41,3 + 1,3 cm, chiéu
dairé 7,0+ 1,0;7,2+0,5 9,0+ 1,8 cm, s6 latr2-3
14, khoi luong tuoi ca cay 33,9 + 1,1; 41,8 + 2,5; 31,8
+ 5,0 g/cay duoc chon dé bé tri thi nghiém.

2.2. B0 tri thi nghiém

Thi nghiém duoc bo tri trong thung nhua voi
chiéu cao x chiéu dai x chiéu rong 1a 37 x 50 x 30
cm, chita 35 lit nuéce thai do thi duoc thu tai kénh
Bung Xang, thanh pho Can Tho véi nong do 100%
nuoc thai va bo tri trong diéu kién nha luéi dam
bao 4anh sang cho cay sinh truéng va phat trién
mot cach tot nhat (Hinh 1).

Ghi chu: (A) Nghiém thic doi ching khong cdy, (B) Nghiém thitc trong cdy Chudi hoa mau hong,
(O) Nghiém thitc trong cay Chudi hoa mau do, (D) Nghiém thitc trong cdy Chuoi hoa mau cam.
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Thi nghiém dugc bo tri theo kiéu hoan toan
ngau nhién voéi 4 lan lap lai. M6i giong Chudi hoa
duoc trong voi mat do 3 cay/thung (twong duong
27 cay/m® va nghiém thic doi ching (khong
trong cay) (Hinh 1). Bat dau thi nghiém, cay duoc
duong trong diéu kién 100% nudc thai trong thoi
gian 2 tuan dé cho cay thich nghi voi moi truong.
Sau 2 tuan, cay duoc xac dinh cac chi tieu sinh
truong nhu chiéu cao cay, chiéu dai ré va s6 1a/s6
nhanh. Nudc thai dugc thay méi hoan toan sau
mobi 7 ngay voi cac thong s6 dau vao giong nhau va
thoi gian luu nuéc (HRT) 1la 7 ngay [7]. Thi
nghiém duoc trién khai trong thoi gian 8 tuan (2
tuan duong cay va 6 tuan thi nghiém), 1a khoang
thoi gian cac giong Chuoi hoa da ra hoa [5].

2.3. Phuong phép thu va phan tich mau

Trong qua trinh thi nghiém, theo do6i sy sinh
truong va phat trién cta cay (chiéu cao cay, chiéu
dai ré, so 14, so6 chéi, s6 nhanh) va ham luong diép
luc trong 14 mdi tudn mot lan. Sau 6 tuan thi
nghiém, cay duoc thu hoach va rtta sach bang
nudc may. Céac chi tiéu sinh truong nhu: Chiéu cao
cay, chiéu dai ré duoc do bang thuodc; so 14, s6
chéi, s6 nhanh duoc dém va sinh khéi cay duoc
can. Ham luong diép luc trong 1a duoc xac dinh &
14 3, 4, 5 (tinh tir trén xuéng) bang phuong phap
do truc tiép trén 14 thé hién qua chi s6 SPAD (Soil
Plant Analysis Development) biang may do diép luc
to Konica Minolta (Model SPAD502 Plus, Tokyo,
Nhat Ban). Theo Azia va Stewart (2001) [8], gia tri
SPAD c6 lién quan dang ké dén chat diep luc cua
ca la. Nong do dam amon (N-NH,"), dam nitrate
(N-NO,), dam nitrite (N-NO,) va téng lan (TP)
trong nudc trude va sau khi xit Iy duwoc xac dinh
bang phuong phap Indophenol blue, Salicylate,
Colorimetric va axit ascorbic duwa theo phuong
phap ctia APHA va cs (1998) [9].

2.4. Tinh toan va xtt ly s6 liéu

Tat ca cac so lieu thu thap duogc xit Iy tinh toan
bang phan mém Excel. Phan tich phuong sai mot
nhan t6 (one-way ANOVA) bing phan mém thong

ke Statgraphic Centurion XV (StatPoint, Inc., USA)
va gia tri trung binh dwoc so sanh su khac biét co y
nghia gitta cac nghiém thitc dua vao kiém dinh
Tukey & muitc y nghia 5%. Phan mém Sigmaplot
phién ban 14 (Syatat Sofware, Inc., USA) duoc st
dung @é ve do thi.

Téng dam hoa tan (TIN) duoc tinh theo cong
thiee: TIN (mg/L) = N-NH,* + N-NO,+ N-NO;

Hiéu suat xit ly téng dam hoa tan va téng lan

duoc tinh toan theo cong thic:

Nong db dau vio — nong dé daura
H(%) = - - x 100
Nong 40 dau vao
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chiéu cao cay va chiéu dai ré

Thuc vat dong vai tro quan trong trong cac
vung dat ngap nudc bang viéc hap thu dinh duong
va tich lay sinh khoi, gop phan lam gidm nong do
chat 6 nhiém trong nudc thai [10]. Thuc vat biéu
hién su thich nghi trong diéu kién moi truong
nuoc 6 nhiém qua su tang tich liay sinh khoi cay,
tic cay sinh trudng va phat trién tot duoc thé hién
qua hinh thai cay & hinh 2. Hinh 2 cho thay, 3
giong Chuodi hoa déu c6 kha nang thich tng rat tot
v6oi moi truong nudc thai do thi cé6 ham luong TIN
va TP rat cao (twong tmg 1a 19,07 va 2,55 mg/L).
Véi ham lugng TIN va TP nhu vay, nuoc thai do thi
stt dung trong nghién cttu & mitc D: Nudc co chat
luong rat xau, co thé gay anh hudng lon téi ca va
cac sinh vat s6ng trong moi truong nudc do nong
do oxy hoa tan thap, nong do chat 6 nhiém cao.
Nudc ¢6 thé duoc st dung cho cac muc dich giao
thong thity va cac muc dich khac véi yéu cau nuoc
chat luong thap theo QCVN 08:2023/BTNMT
(Bang 2, cot D; TN > 2,0 mg/L; TP > 0,5 mg/L)
[11].

Chiéu cao cay ban diu cta Chudi hoa hong,
Chuo6i hoa @6 va Chuoi hoa cam lan luot 1a 43,8 +
1,3; 43,5 = 2,2; 41,3 £ 1,3 c¢cm; sau 56 ngay thi
nghiém, chiéu cao cay dat twong tmg 71,8 + 12,2;
80,2 + 11,2; 87,4 + 12,6 cm, tang 1,6; 1,8; 2,1 lan so
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voi cay ban dau. Toc do tang truong chiéu cao cay
ctia Chuoi hoa hong, Chuéi hoa @4 va Chuéi hoa
cam tuong ung la 0,5; 0,7; 0,8 cm/ngay (Hinh 3).
Ba giong cay Chudi hoa bat dau xuat hién nu &
tuan tht 5, ra hoa & tuan tha 6 va kéo dai dén khi
két thuc thi nghiém v6i mau sac ruc ro (Hinh 2).
Qua d6 co thé thay, khi tmg dung cac giong cay
Chudi hoa vao moé hinh beé néi khong chi giup loai
b6 chat 6 nhiém trong nudc thai ma con goép phan

tao canh quan do6 thi. Nghién citu cta Pham
Hoang Phuong va cs (2015) [12] da ghi nhéan
tuong tu.

Trong moi truong tudi bang nudc thai sinh
hoat, cay Chuoi nudc sinh trudng va phat trién tot,
tao sinh khoi nhanh, chiéu cao ting trung binh 0,7
cm/ngay.

Tuén 6

Tuén 7

Tuén 8

Hinh 2. Biéu hién sinh truéng qua hinh thai ciia 3 giong Chudi hoa theo thoi gian

—@— Chudi hoa hing —— Chudi hoa @6 —7— Chudi hoa cam
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Hinh 3. Chiéu cao cay (A) va chiéu dai ré (B) ciia 3 giong Chudi hoa theo thoi gian
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Thuc vat thay sinh dong mot vai tro vé cung
quan trong trong viéc hap thu dinh duong dé duy
tri su ting trudng va phat trién cta chung trong
moi truong ngap nuoc. Hé thong ré cta thuc vat
thay sinh chinh 1a co quan cht yéu hap thu chat
dinh duong tir méi truong nudc xung quanh. Theo
Brix (1994) [10], thuc vat c6 sinh khoi ré cao, hay
bé mat hap thu cao sé c6 kha nang tich liay chat
hitu co cao hon va hiéu suat xtt Iy chat 6 nhiém tot
hon. Téc do ting truong chiéu dai ré cta 3 giong
Chuoi hoa ciing thé hién tang truéng ro rét theo
thoi gian (Hinh 3B). Qua do6 cho thay, kha nang
thich tng rat tot cta 3 giong Chuoi hoa trong diéu
kién moi truong nudc thai do thi. Chiéu dai ré ban
d4au trung binh cta 3 giong Chuoi hoa hong, Chudi
hoa d4 va Chuéi hoa cam lan luot 1a 7,0 + 1,0; 7,2 +
0,5va 9,0 + 1,8 cm, sau 56 ngay thi nghiém chiéu
dai ré dat 13,3 + 3,4, 15,5 + 4,7 va 18,3 + 5,3 cm,
tang 1,9; 2,3 va 2,2 1an. Theo Vo Thi Phuong Thao
va cs (2023) [5], chiéu dai ré phat trién dai hon
theo thoi gian thi nghiém, véi toc do tang trudng
dat 0,70; 0,62 va 0,58 cm/ngay, tang dan theo nong
do6 nuoc thai 50,75 va 100%.

t—= Chubi hoa hong
10

== Chubi hoa dé

(A)

Tuan

3.2. S0 14, s6 chéi, ham heong diép luc trong 14

S6 14 tréen moi cay Chudi hoa biéu thi cho su
phat trién cta cay. SO luong 1a khong chi thé hién
dac diém hinh thai ma con anh hudéng dén kha
nang quang hop va hap thu anh sang cua cay. Ba
giong Chuoi hoa déu c6 s6 luong 14 tang dan qua 8
tuan thi nghiém (Hinh 4A). Cu thé, cac cay trudc
thi nghiém déu co 2 - 3 14, sau 56 ngay thi nghiém
sO 14 trung binh méi cay 1a 7 - 9 14. Giong Chuoi
hoa cam c6 s6 luong 1a nhiéu hon so voi 2 giong
Chuoi hoa con lai (Hinh 4A; hinh 2). Su gia tang vé
s6 luong la ciing thé hién su thich nghi va phat
trién tot ctia cay trong moi truong nudc thai, qua
do cho thdy, cay hap thu nhiéu dam va lan c6 thé
g6p phan lam sach nudc thai. Tom lai, 3 giong
Chudi hoa @éu thich nghi rat tot véi diéu kién moi
truong nudc thai do thi, két qua nay ciing duoc ghi
nhan trong nghién cttu ctia Pao Hoang Nam va cs
(2022) [13], theo d6, cay Chudi hoa sinh trudng va
phat trién tot trong diéu kién nudc thai do thi kenh

Bung Xang.
mmmm Chuéi hoa cam
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Hinh 4. S6 14 (A) va ham heong diép luc trong 14 (B) ctia 3 giong Chudi hoa theo thoi gian
Bang 1. S6 chéi cia 3 giong Chudi hoa theo thoi gian

Giong bonvi | Tuan2 | Tuan3 | Tuan4 | Tuanb5 | Tuan6 | Tuan7 | Tuin 8
Chudi hoa hong | Choi/cay | 0,0£0,0 | 0,0£0,0|0,1£0,2]03+0,2| 0,5+0,4 | 0,6+0,6 | 0,8+0,9
Chuéihoa dd | Chéi/cay |0,2+03|02+03 |04+0,6|0,7+0,9|09+1,0 | 1,3+0,9 | 1,3+0,9
Chudi hoa cam | Choi/cay |03+0,3(04+0,5(08+0,5|1,1+0,7|12+08 | 1,9+0,5 | 2,2+0,3
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Thong qua qua trinh quang hop va sinh
truong, cay Chudi hoa cam va do bat dau xuat hién
chéi non tir tuan 2, Chuéi hoa héng dén tuan 4 maoi
xuat hién thém choi méi (Hinh 2). Diéu nay chi ra
su sinh trudng va phat trién ctia méi giong cay la
khong giong nhau. Két qua ching minh su sinh
truong va phat trién binh thuong ctia 3 giong
Chuoi hoa trong moéi truong nuoc thai, 1am ro su
tang lén dang ké cua cac chi tiéu sinh truéng nhuw
s6 14 va s6 choi khi két thac thi nghiém. Ba giong
Chuéi hoa c6 dac tinh giong nhau 1a s6 14 tang it,
nhung thay vao do 1a cay phat trién nhiéu chéi con
lam cho mat d¢ cay day hon, gop phan tang hiéu
qua xt ly, diéu nay cing duoc ghi nhan trong
nghién ctru ctia Vo Thi Phuwong Thao va cs (2023)
[5]. Hinh 4 va bang 1 cho thay, giong Chuoi hoa
cam luon phat trién vuot bac hon 2 giong Chudi
hoa con lai, thé hién qua s6 14 va s6 chdi ting
nhiéu hon. Cay Chudi hoa phat huy dugc vai tro
quan trong cta minh trong hé thong dat ngap
nudc ndi, khong chi ting kha nang loai bo chat
dinh dudng trong nudc thai ma con thuc ddy hiéu
suat xtr ly chat 6 nhiém thong qua su tang trudong
vé sO choi va mat do cay tré nén day hon. Nghién
ctru cua Truong Thi Nga va H6 Lién Hue (2009)
[14] cho thay, sau 182 ngay thi nghiém, chiéu cao
ctia cay Say tang 5 lan, mat do cay tang 10 lan va
s6 chéi tang thém 11 chéi/cay so voi ban dau.

Theo Azia va Stewart (2001) [8], gia tri SPAD
c6 lien quan dang ké dén chat diep luc cua ca la.
Ham luong diép luc trong 14 ctia 3 giong Chuoi hoa
sau thi nghiém c6 biéu hién tang dan theo thoi
gian, voi gia tri trung binh 1a 50,1 - 55,8. Ca 3 giong
Chudi hoa hong, Chudi hoa do va Chuoi hoa cam
déu c6 kha nang thich nghi v6i diéu kién moi
truong nudc thai dé duy tri ham luong diép luc
trong 14. Theo Lé Van Hoa va Nguyén Bao Toan
(2004) [15], ham luong diép luc ting giup qua
trinh quang hop gia tang, tao
cacbonhydrate dé phuc vu cho su song cta cay. Su
tang trudng 6n dinh ctia ham luong diép luc phan
anh kha nang thich nghi cta cac giong cay doi voi

ra nhiéu

moi truong ma no sinh truong. Diép luc khong chi
la sic to quang hop quan trong clia cay ma con tao
ra san phdm hitu co, mot phan cé thé déng gop
vao qua trinh khir nitrate ctia cac vi sinh vat, lam
gia tdng ngudn cung cip cac bon cho hé thong
sinh thai.

3.3. Sinh khdi cay

Trong qua trinh sinh truéng va phat trién,
thuc vat dong mot vai tro quan trong trong viéc
hap thu chat dinh dudng tir nuéc thai dé tao ra
sinh khoi. Két qua thi nghiém trong 56 ngay ghi
nhan su gia ting dang ké vé sinh khéi cta 3 giong
Chuoi hoa (Hinh 5). Pac biét, Chudi hoa cam c6
sinh khéi cao nhat, dat 602,3 g/cay, nhiéu hon 1,5
lan so v6i Chuéi hoa d6 (396,8 g/cay) va 2,5 1an so
voi Chu6i hoa hong (254,1 g/cay), tang lan luot 1a
18,9; 9,4; 7,5 lan so voi cay ban dau. Nghién ctru
cta Vo Thi Thi Phuong Thao va cs (2023) [5] ghi
nhan sinh khoi tuoi cay Chuoi hoa voi nhiéu mau
hoa trong cung diéu kién nuoc thai do thi kenh
Bung Xang va cung thoi gian nghién cttu 56 ngay
dat trung binh 674 g/cay. Su ting truong nay la
két qua cta kha nang thich nghi dac biét ctia moi
loai cay voi diéu kién moi truong. Moi giong cay
c6 cach tiép can va st dung chat dinh duong khac
nhau, thé hién su da dang va dic trung ctia chung
trong qua trinh sinh truéng va st dung chat dinh
duong tr moi truong xung quanh. Theo Truong
Thi Nga va cs (2016) [16], su gia tang sinh khoi
cta cay duoc thuc hién thong qua su héap thu cac
chat dinh dudng trong nuéc thai. Thuc vat thiy
sinh luén c6 nhu cau dinh dudng cho su ting
truong va phat trién, chung hap thu chat dinh
duong chu yéu thong qua hé thong ré. Vi vay, cay
trong & cac vung dat ngap nudc cé vai trd quan
trong trong hép thu dinh duong va mot luong dinh
duong dang ké co thé duoc tich lay trong sinh
khoi. Diéu nay ciing duoc minh chimg qua két qua
ctia nghién cttu hién tai, thé hién ro cac loai thuc
vat ting truong tot va tao sinh khoéi cao lam cho
ham luong dam, lan trong hé thong xt ly gidm
dang ké (Hinh 6).
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Sinh khoi tuoi cta than va ré gitra cac giong
cay Chudi hoa cam, Chudi hoa @6 va Chuoi hoa
hong trong nghién cttu nay mang lai cai nhin chi
tiét vé kha nang sinh truong va phat trién cua loai
cay Chu6i hoa trong moéi truong nudc thai. Sinh
khoi tuoi than trung binh cta giong Chudi hoa
cam duoc ghi nhan cao hon so v6i 2 giong con lai.
Cu thé, gia tri nay lan luot 1a 430,1 > 251,2 > 181,5
g/cay, tuong tng theo thtr tu giam dan 1a Chudi
hoa cam > Chuéi hoa @4 > Chudi hoa héng. Sinh
khoi tuoi cua ré ciing theo xu huong nhu trén, voi
gia tri lan luot 1a 172,2 > 145,6 > 72,6 g/cay (Hinh
5). Giong Chuoi hoa cam c6 su gia tang sinh khoi
ré 4n tuong lén dén 5,4 1an, Chudi hoa doé va Chudi
hoa héng 1a 3,4 va 2,1 1an so voi cay ban dau. Diéu
nay thé hién rang, bo ré ctia cay Chuoi hoa cam va
Chudi hoa @6 phat trién manh mé, cung cap dién
tich 16n cho vi khu4dn va mo vi sinh phat trién,
dong vai tro quan trong trong viéc tao sinh khoi
trong hé thong dat ngap nudc, lam ting hiéu suat
xtt ly dam, lan & cac nghiém thuc tréng 2 giong

C— SKTthin = SKT ré
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Sinh khoi twoi (g/ciy)
(F%)
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Chudi hoa hdng Chudi hoa dé Chudi hoa cam

Sinh khéi kh

Chuoi hoa nay (Bang 2). Toc do tang sinh khoi
tuoi trung binh ctia phan than cta 3 giong Chudi
hoa cam, d6, hong lan luot 1a 10,8 > 7,1 > 4,5
g/cay/ngay. Tuong tu, sinh khoi tuoi than, sinh
khoi kho than cia 3 giong Chudi hoa lan luot 1a
35,7 > 22,2 > 15,6 g/cay, tuong tng theo thu tu
giam dan 1a Chudi hoa cam > Chuéi hoa d6 >
Chuoi hoa hong. Do s6 14 va so choi & 2 giong
Chuo6i hoa cam va Chudéi hoa d6 phat trién manh
mé dan dén sinh khoi twoi va kho than ctia hai
giong cay nay tang vuot bac so voi Chudi hoa
hong. Sinh khoi kho ré cta 3 giong lan luot 1a 10,9
> 9,3 > 5,4 g/cay, tuong tmg theo th tu gidm dan
la Chudi hoa cam > Chudi hoa d6 > Chuoi hoa
hong, tang 15,8; 15,7; 13,4 1an so vdi cay ban dau.
Cay Chudi hoa cam va Chudi hoa do voi toc do
tang truong vuot bac hon Chudi hoa hong, dan
dén hiéu suat xtr Iy dam lan cua 2 giong nay ciing
cao hon (Bang 2), diéu nay minh chimg su vu tu
clia 2 giong nay trong viéc thich tng va phat trién
trong moi truong nudce thai do thi.
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Chudi hoa hong Chudi hoa dé  Chudi hoa cam

Hinh 5. Sinh khdi tuoi (A) va khé (B) ca cay cia 3 giong Chudi hoa

3.4. Dién bién ham leong dam, lan va hiéu
suat xtt ly dam, lan

Pam va lan 1a 2 nguyén t6 can thiét cho su
phat trién cta thay sinh vat, tuy nhién, néu ham
lwong ctia ching trong moi truong cao sé gay anh
hudéng dén chat luong ngudn nudc. Két qua ghi

nhan ham lugng dam, 1an trong nuéc thai dau vao
ctia thi nghiém rat cao, tong dam hoa tan (TIN) va
téng lan (TP) lan luot 1a 5,42 - 19,2 mg/L (TIN) va
2,69 - 8,73 mg/L (TP), vuot twong tng 3,6 - 12,8 va
4,3 - 8,7 lan so voi QCVN 08:2023/BTNMT (Bang
2, cOot Bl; TN < 1,5 mg/L; TP < 0,3 mg/L) [11]. Do
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trong QCVN 08:2023/BTNMT [11] khong c6 quy
dinh cac dang dam hoa tan ma chi quy dinh dam
téng, nhung voi gia tri tong dam hoa tan TIN da
cao hon rat nhiéu lan so véi téng N (TN) cho
phép. Qua d6 cho thay, nudc thai do thi tai kénh
Bung X4ng 6 nhiém dinh duong rat cao. Sau khi
qua hé thong xtt ly (HRT = 7 ngay), ham luong
TIN va TP giam dang ké (Hinh 6), trung binh sau
modi tuan con lai 0,61 - 3,12 mg/L (TIN) va 0,65 -
2,256mg/L (TP). biéu nay chimg to, cac giong cay
Chuoi hoa da gidap lam gidm nong do dam hoa tan
va lan trong nudc thai dau vao. Cu thé, ham luong

= khongcdy == Chudi hoa hong
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TIN va TP sau xtt ly trung binh lan luot 1a 1,09;
0,91; 0,30; 0,40 mg/L TIN va 0,74; 0,46; 0,23; 0,21
mg/L TP, tuong ung nghiém thic khong cay,
Chuéi hoa hong, Chudi hoa d6 va Chudi hoa cam.
Két qua thé hién ro & cac nghiém thic co trong
cay, ham luong dam, lan giam nhiéu hon so voéi
nghiém thitc khong co cay. Diac biét, giong Chudi
hoa cam va Chuoi hoa @6 dat hiéu suat xtr ly cao
hon 2 nghiém thic con lai, véi gia tri 89,0; 88,3;
95,7; 95,6% TIN va 38,5; 46,9; 72,3; 74,4% TP, tuong
tng nghiém thitc khong cay, Chuoi hoa hong,
Chuoi hoa @6 va Chudéi hoa cam (Bang 2).
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Hinh 6. Dién bién ham luong TIN (A) va TP (B) qua cac dot thu méu cta 3 giong Chudi hoa

Ngoai ra, két qua cting thé hién ro nghiém
thitc co su hién dién cta cay Chu6i hoa luon c6
ham luong TIN va TP trong nudc sau xit ly thap
hon nghiém thitc khong cay. Ham luong cac chat
c6 xu huéng giam nhiéu & cac dot gan két thuc thi

biéu nay duoc giai thich, 1a do thoi diém nay
cay da hoan toan thich nghi véi méi truong nuéc
(Hinh 2), cay hap thu nhiéu chat dinh duong dé
sinh trudng va tao sinh khoi nhiéu giup hap thu va
loai bd nhiéu chat 6 nhiém, cu thé 1a dam, lan

nghiém. trong nuoc.
Bang 2. Hiéu sudt xtt ly dam, 1an ctia 3 giong Chudi hoa
Dot Hiéu suat xtt Iy TIN (%) Hieu suat xtt Iy TP (%)
Khong | Chudihoa | Chuoi Chuoi Khong Chuoi Chuoi Chuoi
cay hong hoa d6 | hoa cam cay | hoahdong | hoadd | hoacam
1 86,2 83,4 94,6 91,9 22,0 57,4 76,0 71,6
2 83,1 80,8 93,3 90,8 45,3 15,6 57,4 68,7
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3 88,2 93,6 98,1 98,2 15,1 51,9 67,9 58,7

4 92,2 94,0 98,7 98,0 14,2 31,5 50,4 56,4

) 91,6 89,9 96,3 98,1 62,3 40,8 93,2 97,2

6 92,5 88,3 92,9 96,3 71,9 84,1 88,9 94,0
Trung

binh 89,0 88,3 95,7 95,6 38,5 46,9 72,3 74,4

Két qua nghién ctru nay ghi nhan hiéu suat xt
ly TIN tuong tng va hiéu suat xtt ly TP thap hon
so voi két qua nghién ctu ctia Pao Hoang Nam va
cs (2022) [13], ghi nhan hiéu suat xit Iy TIN va TP
& nghiém thtc trong Chuoi hoa dat tuong tng 78,6
- 97,5 va 85,4 - 91,3%. Nghién cttu ciia Dao Hoang
Nam va cs (2022) [13] ciing khang dinh, cay Chudi
hoa sinh trudng va phat trién rat tot trong nudc
thai do thi duoc thu tir kenh Bung Xang, thé hién
qua tang chiéu cao cay, chiéu dai ré va sinh khoi
cay. Theo Cui va cs (2010) [17], su hién dién cta
cay Chuoi hoa da giup loai bo nhiéu chét dinh
duong hon so voéi truong hop khong cay, trong 1a
ctia cay Say ham luong N chiém 26,87 g/kg va
ham luong P chiém 0,39 g/kg sau 1 nam trong
[18]. Nghién cutru cua Koottatep va Polprasert
(1997) [19] da xac dinh rang, su hap thu caa thuc
vat chiém khoang 50% luong N bi loai bo trong hé
thong dat ngap nudc kién tao. Khoang 66 - 71%
luong N bi loai bo duoc chita trong sinh khoi thuc
vat, trong cac ludng trong Chudi hoa cé ty 1é loai
bo N trung binh 14 0,34 ¢ N/m2/ngay. Diéu nay c6
thé 1a do sinh khdéi ré & cay Chudi hoa cao hon
hodc c6 thé ré Chuoi hoa cung cap diéu kién tot
hon cho qua trinh nitrate hoa/Kkht nitrate [19].

4. KET LUAN VA KIEN NGHI

Ba giong Chudi hoa déu c6 kha nang sinh
truong va phat trién tot trong diéu kién moi truong
nuéc thai d6 thi qua cac chi tiéu sinh truong nhu
chiéu cao cay, chiéu dai ré, s6 1a va so chéi tang
dan theo thoi gian. Giong Chuéi hoa cam c6 toc do
tang trudng va sinh khoi cao hon Chudi hoa do va
Chudi hoa hong. Sinh khoi tuwoi than va ré caa 3
giong Chuoi hoa cam > Chudi hoa d6 > Chudi hoa
hong lan luot 1a 430,1 > 251,2 > 181,5 g/cay va

172,2; 145,6; 72,6 g/cay, tang lan luot 1a 13,5; 5,9;
5,4 1an (than) va 2,2; 2,3; 2,1 1an (ré).

Ham luong TIN va TP giam dang ké sau 7
ngay xtt ly. Ham luong TIN va TP dau vao 1a 5,4 -
19,2 mg/L (TIN) va 1,3 - 2,6 mg/L (TP), sau xtt ly
dat 1,09; 0,91; 0,30; 0,40 mg/L TIN va 0,74; 0,46;
0,23; 0,21 mg/L TP, tuong tng nghiém thitc khong
cay, Chu6i hoa hong, Chuoi hoa dd va Chudi hoa
cam. Hiéu suat xtt ly dat twong tmg 89,0; 88,3; 95,7,
95,6% TIN va 38,5; 46,9; 72,3; 74,4% TP.

Co6 thé chon giong Chuoi hoa cam dé trong
thtt nghiém trong mo hinh thuc té, dac biét 1a
trong cac kénh, ho chita nudc thai do thi. Su thich
ung va hiéu suat xtt Iy ctia Chuéi hoa cam c6 thé
g6p phan dang ké vao viéc cai thién moi truong
nudc mat va tao canh quan do thi.
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GROWTH AND TOTAL INORGANIC NITROGEN AND PHOSPHORUS REMOVAL EFFICIENCY OF
THREE CANNA VARIETIES PLANTED IN MUNICIPAL WASTEWATER

Tran Thi Ngoc Tran!, Vo Thi Phuong Thao!, Truong Minh Ttril,
Nguyen Thi Bich Nhu', Nguyen Tien Dat’, Phan Van Nhiem’,
Tran Hong Tuyet Binh!, Tran Le Minh Luan', Ngo Thuy Diem Trang!

!College of Environment and Natural Resources, Can Tho University
Summary

Using constructed floating wetlands (.e., floating plant rafts) to improve polluted water
environment has been concerned around the world and Vietnam. The research was carried out
under experimental conditions in the net house to select a hybrid canna variety (Canna
generalis) with good growth potential and high efficiency in treating nitrogen and phosphorus in
municipal wastewater. The experiment was arranged in a completely randomized design with
four treatments including three Canna varieties. with pink, red and orange flowers and the
unplanted treatment (control) in four replications. After 8 weeks of experiment, the three Canna
varieties were all able to grow and develop well in municipal wastewater. Among them, the
orange flower Canna grew better than the other two varieties and provided the highest fresh
biomass of 602.3 g/plant within 8 weeks, 1.5 times higher than the red flower variety (396.8
g/plant) and 2.5 times compared to pink flower variety (254.1 g/plant), with an increase of 18.9
times; 9.4 and 7.5 times that of the initial plants. The average concentration of total dissolved
nitrogen (TIN) and total phosphorus (TP) in municipal wastewater before treatment was 19.07
and 2.55 mg/L, after 7 days treatment that reduced to 0.30 - 0.91 mg/L TIN and 0.21 - 0.46 mg/L
TP. The concentration of TP in treated water in pink flower Canna was higher 1.5 times
compared to QCVN 08:2023/BTNMT (Table 2; column B; TP < 0.3 mg/L). The treatment
efficiency of orange, red and pink flower Canna were 95.6; 95.7; 88.3% TIN and 74.4; 72.3 and
46.9% TP, which were higher than the unplanted treatment (89.0% TIN and 38.5% TP) that
indicated the role of plants in nitrogen and phosphorus uptake. It indicated that the orange flower
variety can be selected to use in applied constructed floating wetlands, especially in urban
wastewater reservoirs or channels, contributing significantly to improving the water environment
and creating urban landscapes.
Keywords: Canna generalis, constructed floating wetlands, removal efficiency, water pollution,
municipal wastewater.
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NGHIEN CUU TiNH DA DANG THUC VAT TRONG
MO HINH VUON RUNG TAI HUYEN PHU NINH,
TINH PHU THO

Nguyén Binh Liém®"

!Khoa Khoa hoc Tir nhién, Truong Pai hoc Hung Virong

TOM TAT

*Email: nguyenbinhliem@gmail.com

Nghién ctru tinh da dang thuc vat trong mo hinh vuon rimg tai huyén Phu Ninh, tinh Pha Tho

nhim cung cip va bé sung dit liéu vé tinh da dang thanh phan loai. Ap dung phuong phéap nghien

cttu diéu tra theo tuyén, thu thap s6 liéu va xt ly s6 lieu. Két qua nghién cttu da ghi nhan trén mo
hinh vuon rimg c6 567 loai, thuoc 430 chi, 129 ho, 6 nganh. Trong d6: Nganh Thong dat
(Lycopodiophyta) c6 2 loai, 2 chi, 2 ho; nganh Quyét 14 thong (Psilotophyta) co 1 loai, 1 chi, 1 ho;
nganh Co thap bat (Equisetophyta) c6 1loai, 1 chi, 1 ho; nganh Duong xi (Polypodiophyta) c6 17
loai, 14 chi, 11 ho; nganh Thong (Pinophyta) cé 2 loai, 2 chi, 2 ho; nganh Moc lan
(Magnoliophyta) c6 544 loai, 410 chi, 112 ho. Trén dat nong nghiép ctia mé hinh vuon rimg da

thong ké duoc 128 loai; trén dat rimg ctia mo6 hinh vuon rirng da thong ké duwoc 98 loai.

Tt khoéa: Cay nong nghiép, cay IlAm nghiép, dat vion, dat rung, mé hinh viron rung.

1. AT VAN BE

Huyén Phu Ninh, tinh Phu Tho 1a mét trong
nhitng dia phuong c6 mo6 hinh nong 1am két hop
rat phat trién, trong do, mo hinh vuon rimg chiém
cht yéu va mang tinh tu cung, tu cap. Mo hinh nay
duoc chia thanh 2 phan dién tich riéng biét: Phan
dien tich “dat vuon” thuong phan b6 & phia dudi
chan doi, co thé gan hay cach xa nha &, c6 dién
tich trung binh ttr 500 - 600 m?. Cay tréong cht yéu
la cay ngin ngay trong theo mua vu nhu: Ngo,
khoai, san, dau cac loai, lac, rau...; ngoaira con cé
mot sO loai cay cho ci nhu: Cu tit, khoai mon,
dong riéng... Cac san phdm chu yéu dap tmg cac
nhu cau tu cung, tu cap ctia ho gia dinh.

Phan dién tich “dat rieng” phan bo & gan dinh
déi, dien tich thay ddi tiy theo quy dat ctia moéi gia
dinh, nhung it nhat c6 500 - 1.000 m?/moé hinh.
Phan dién tich “dat ring” c6 chitc ning chinh 1a
trong cay lam nghiép nham bao vé dat, chong xoi
mon va cung cap vat lieu lam dung cu san xuat,
chuong trai chian nuo6i va tu stta nha ¢ khi can

thiét. Cay trong trong phan dién tich “dat ring”
duoc chia thanh cdc nhom sau: Nhom cay cho go,
la: Bach dan, keo tai twong, keo 1a tram; nhom cay
cho qua 1a: Tram den, tram trang, btta, doc, nhan,
vai, xoai...; nhom cay lam dung cu gia dinh la:
May, tre, co...; nhom ciy moc tu nhién duoc bao
vé la: Khao, re, tram, cheo, rang rang, hu chanh...
Thu nhap tir nhém cay cho gob va cay moc tu nhién
duoc bao vé trén phan dién tich “dat rimg” khong
cao va khong theo mua vy, doi khi duoc coi la
phan du trit va chi khai thac khi can thiét. Nhom
cay an qua cho thu nhap khong cao do dau tu con
han ché, so luong cay trong khong nhiéu va chat
luong ciing khong cao nén gia tri hang hoa thap.
Xuat phat tit nhitng ly do trén, nghién cttu vé tinh
da dang thuc vat trong mot s6 mé hinh vuon rimg
tai huyén Phu Ninh, tinh Phu Tho 1a rat can thiét
nhiam goép phan lam sang td vai tro ctia thuc vat
trong hé thong vuon rimg.
2. D01 TUONG VA PHUONG PHAP NGHIEN CUU

2.1. bai tuong nghién ciru
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Hé thuc vat trong hé thong vuon rimg trén
quy mo ho gia dinh, bao gdm cay trong va mot so
cay moc ty nhién & huyén Phu Ninh, tinh Pha Tho.

2.2. Phuong phap nghién ctru
- Phuong phap diéu tra: Thuc hién 3 tuyén

diéu tra trén ving c6 dia hinh 1a doi nui tai cac xa:
Tién Phu, Lé My, Phu My, Lién Hoa, Tram Than,
Tri Quan, Ha Giap, Phu Loc, Bao Thanh, Trung
Giap cta huyén Phu Ninh, tinh Pha Tho.

Tuyén diéu tra duoc thiét lap dua trén cac
thong tin vé quy hoach stt dung dat, tu liéu diéu
tra tir lanh dao, can bo chuyén mon, nguoi dan
sinh song tai dia phuong vé hoat dong san xuat
nong lam nghiép. Tuyén diéu tra 1a nhimg lat cat
phai dam bao di qua ving c6 mé hinh san xuat

nong lam nghiép [1].

- Trén tuyén diéu tra, tién hanh thu thap so
liéu tai cac mo hinh san xuat nong lam nghiép.
Tén cac mo6 hinh nay duogc xac dinh theo Nguyén
Ngoc Binh va Pham Dt Tudn (2005) [2], Nguyén
Van Chuong (1985) [3], Pang Kim Vui va cs
(2007) [4]. Lap cac o tiéu chuan theo phuong phap
chon mau dién hinh: Chon vuon nha trén quy mo
h¢ gia dinh; mdi tuyén diéu tra chon it nhat 3 ho
gia dinh dai dién dé diéu tra chi tiét, 3 ho thuoc
cac xa: Tién Phu, Tri Quan, Trung Giap. Trén co
so so liéu diéu tra, tong hop s6 liéu va chon 3 ho
c6 dién tich dat veon nhé nhat (nhung phai trén
400 m?, 3 ho c6 dien tich trung binh va 3 ho co6
dién tich lon nhat.

- Phuong phép thu thap so liéu: Trén tuyén
diéu tra, tién hanh ghi chép tat ca cac loai thuc vat
xuat hién 2 bén tuyén trong pham vi sau: 100 m & 2
bén duong trong khu dan cu (trong pham vi nay
thuong la nhiing loai cay c6 gia tri khac nhau nhu:
Lam hang rao, cay canh trang tri canh quan, cay
an duoc, cay thudc, cady hoang dai moc tu

nhién...); 400 m déi voi cay bui va cay go; 200 m

doi voi cay thao, cay hang nam (ké ca cay trong va
cay hoang dai moc ty nhién) trén cac khu vuc di
qua dat nong nghiép dang canh tac, cac trang thai
tham thuc vat te nhién va dat tréong cay lau nam...
Céc thong tin thu thap gom: Tén Viét Nam va tén
khoa hoc cac loai cay, nguon goc, dang song, cong
dung. Cac thong tin thu thap dugc ghi riéng cho
ting loai theo bang thong ke chung cho tat ca cac
doi tuong nghién ctu. Trong qua trinh diéu tra,
nhing loai chua biét tén khoa hoc, tién hanh thu
mau dé giam dinh tén loai. Phuong phap thu mau
theo Nghia Thin (1997, 2007) [5], [1].

- Phuong phap xtt ly s6 lieu: Téen loai cay duoc
giam dinh theo Nguyén Tién Ban (2005) [6].

- Phan loai cong dung thuc vat theo Lé Dong
Tan (2014)
Raunkiaer (1934) [8]. Cac s6 lieu duoc xtt ly thong

[7]. Phan loai dang song theo

ké trén phan mém Excel.
3. KET QUA NGHIEN CUU
3.1. Da dang thanh phan loai

Két qua nghién ctu da ghi nhan heé thuc vat
bac cao c6 mach trén mo hinh vuon rung co6 567
loai, thuoc 430 chi, 129 ho, 6 nganh (Bang 1).
Trong d6: Nganh Thong dat (Lycopodiophyta) co
2 loai, 2 chi, 2 ho; nganh Quyét 14 thong
(Psilotophyta) co6 1 loai, 1 chi, 1 ho; nganh Cé thap
but (Equisetophyta) c6 1 loai, 1 chi, 1 ho; nganh
Duong xi (Polypodiophyta) c6 17 loai, 14 chi, 11
ho; nganh Thong (Pinophyta) cé 2 loai, 2 chi, 2 ho;
nganh Moc lan (Magnoliophyta) c6 544 loai, 410
chi, 112 ho, trong d6 c6 2 lop: Lop Moc lan
(Magnoliopsida) c6 452 loai, 347 chi, 92 ho va lop
Hanh (Liliopsida) c6 92 loai, 63 chi, 20 ho.

3.2. ba dang cay tréng
3.2.1. Pa dang cdy trong trén dat viron
Két qua nghién ctru da thong ké duoc 128 loai

cay trong trén dat vuon va duoc thé hién & bang 2.
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Bang 1. S6 luong cac taxon theo nganh ctia hé thye vat trong mo hinh vuon rimg
& huyén Phu Ninh, tinh Pha

S6 ho Sé chi S6 loai
STT Tén nganh luii)l . % lui(; ) % luii)l . o
1 Nganh Thong dat - Lycopodiophyta 2 1,55 2 047 | 2 0,35
2 Nganh Quyeét 14 thong - Psilotophyta 1 0,78 1 0,23 1 0,18
3 Nganh Co thap but - Equisetophyta 1 0,78 1 0,23 1 0,18
4 Nganh Duong xi - Polypodiophyta 11 8,52 14 3,26 | 17 3,00
5 Nganh Thong - Pinophyta 2 1,55 2 0,46 2 0,35
6 Nganh Moc lan - Magnoliophyta 112 | 86,82 | 410 |95,35| 544 | 95,94
6.1 Lop Moc lan - Magnoliopsida 92 | 82,14 | 347 |84,63| 452 | 83,09
6.2 Lép Hanh - Liliopsida 20 | 1786 | 63 (1537 92 | 16,91
Tong s6 129 | 100 430 | 100 | 567 100
Bang 2. Thanh phan cay trong trén dit vueon
STT Nhom cay S6 loai Cay chu dao
A. Cay nong nghiép: 105 loai
1 |cay lam rau 33 |- Vu hé: Rau mudng, mong toti, dau cac loai
- Vu dong: Rau cai, xu hao, bap cai, sup lo
2 |Cay an qua 21 |Cam, budi, hong khong hat, vai, nhan, xoai, thanh long
3 |Cay lam giavi 18 |Hanh, toi, 6t
4 | Cay luong thuc 11 |Ngo, khoai lang, san, khoai mon
5 |Cay thuoc 13 |Dinh ling, nghé, gimg
6 |Cay cong nghiép 6 |Che, lac, dau tuong
7 | Cay thtc an gia suc 3 |Covoi
A. Cay lam nghiép: 19 loai
1 |Cay cho g6 11 |Bach dan, keo tai tuong, lat hoa
2 | Cay cho qua 8 |Bira, doc, tram den, tram trang
C. Cay phu tro: 4 loai
1 |Cay che bong 2 |Muéng, xoan ta
2 |Cay bao ve dat 2  |Dién thanh, cot khi
Bang 2 cho thay: + Cay lam rau c6 33 loai, trong do mot so loai
- Cay nong nghiép c6 105 loai, thuéc 7 nhom cay cht dao vu hé la: Rau muong ([pomoea
sau: aquatica), mong toi (Basella rubra), dau (Vigna
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umbellata); cay chu dao vu dong la: Rau cai
(Brassica juncea), xu hao (Brassica caulorapa
Pasq), bap cai (Brassica oleracea var. capitata),
sup lo (Brassica oleracea var. botrytis).

+ Cay an qua co 21 loai, gbm: Cam (Citrus
nobilis), budi (Citrus grandis), hong khong hat
(Diospyros kaki), vai (Lifchi chinensis), nhan
(Dimocarpus longan), xoai (Mangifera foetida),
thanh long (Hylocereus undatus).

+ Cay lam gia vi c6 18 loai, gom: Hanh (A/ium
ascalonicum), t6i (Allium sativum), 6t (Capsicum
frutescens).

+ Cay luong thuc c6 11 loai, gom: Ngo (Zea

mays), khoai lang ([Jpomoea batatas), san
(Manihot esculenta), khoai moén (Colocasia
esculenta).

+ Cay thuoc c6 13 loai: Dinh lang (Polyscias
fruticosa, P. balfouriana), nghé (Curcuma
zedoaria), gung (Zingiber officinale) .

+ Cay cong nghiép c6 6 loai, gom: Che
(Camellia sinensis), lac (Arachis hypogaea), dau
tuong (Glycine max).

+ Cay thuc an gia suc co6 3 loai, trong do loai cay
chu dao 1a co voi (Panicum sarmentosuim).

-Cay lam nghiép c6 19 loai, thuéc 5 nhom sau:

+ Cay cho gb c6 11 loai, gbm: Bach dan
(Eucalyptus camaldulensis), keo tai tuong (Acacia
mangium), lat hoa (Chukrasia tabularis).

+ Cay cho qua c6 8 loai, gom: Bua (Garcinia
oblongifolia), doc (Garcinia multiflora), tram trang

(Canarium  album), tram den (Canarium
tramdenum).

- Cay phu tro ¢6 4 loai, thudéc 2 nhém sau:

+ Cay che bong c6 2 loai, gom: Mudng (Senna
siamea) va xoan ta (Melia azedarach).

+ Cay bao ve dat co 2 loai, gom: Cot khi
(Tephrosia candida) va dién thanh (Sesbania
cannabina).

Nhu vay, thanh phan loai cay trén dat vuon
chiém 22,06% so voi tong s6 loai cia cad mo hinh
nhung vai tro va chitc nang ctia cac loai hét sic
quan trong. Cay nong nghiép 1a nguon thu chinh
cta mo hinh, trong d6 ciy rau mau va cay an qua
la chinh; cay lam nghiép duoc trong nhim ting
hiéu qua st dung dat, taing thu nhap va bao vé
canh quan; cay phu trg co vai tro che bong cho cay
nong nghiép nhu: Muong va xoan ta trong trén dat
che; cot khi, dién thanh trong dé tao bang cay
xanh chong x6i mon, rita troi dat.

Vé phuong dién bao téon ngudn gen, két qua
diéu tra cho thay, da s6 cay nong nghiép, nhat la
cac loai rau nhu: Rau cai, bap cai, xu hao,... 1a cac
giong ban dia nhung dang duoc thay thé boi cac
giong nhap noéi, nén lam gidm tinh da dang thuc
vat ctia mo hinh dat vuon ndi riéng va cta ca hé
thuc vat néi chung.

3.2.2. Pa dang cdy trong trén dét rung

Két qua diéu tra cho thdy, trén dat ring co 98
loai cay duoc trong, trong d6 cay lam nghiép duoc
trong 1a chti yéu (Bang 3).

Béng 3. Thanh phén cay trong trén dit rimg

STT | Nhom cay S6 loai Cay chu dao
A. Cay lam nghiép: 92 loai
Cay cho g6 36 - Cay trong: Bach dan, keo tai tuong, 14t hoa, xoan ta
! - Cay tu nhién: Rang rang, soi, dé gai, khao
2 Cay cho qua 21 Doc, tai chua, bita, tram trang, tram den
3 Cay thuoc 19 Bo mdy, xich dong nam, mo trang
4 Cay lam rau 8 Rau tau bay, bo khai, rau dudéng
5 Tre, ntra 8 Tre gai, tre m&, hop
B. Cay nong nghiép: 6 loai
1 Cay lam rau 3 Bo khai, bau, bi xanh
2 Cay lam thudc 3 binh lang, nghé, gimg
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Bang 3 cho thay:

- Cay lam nghiép c6 92 loai duoc trong trén dat
rung thudc 5 nhém sau:

+ Cay cho gb c6 36 loai, gom: Rang rang
(Ormosia balansa), soi (Castanopsis indica), dé gai
(Castanopsis tonkinensis), khao (Machilus bonii);
cay trong cht dao la: Bach dan (Zucalyptus
camaldulensis), keo tai twong (Acacia mangium),
xoan ta (Melia azedarach), lat hoa (Chukrasia
tabularis).

+ Cay cho qua c6 21 loai, gom: Doc (Garcinia
multiflora), tai btta
(Garcinia oblongifolia), tram trang (Canarium

chua (Garcinia cowa),

album), tram den (Canarium tramdenumi).

+ Cay thuoc c6 19 loai, gom: Bo mdy
(Clerodendron cyrtophyllum), xich dong nam
(Clerodendron Jjaponicumi), trang
(Clerodendron paniculatum).

mo

+ Cay lam rau co 8 loai, gom: Rau tau bay
(Crassocephalum crepidioides), bo khai
(Erythropalum scandens), rau duong (Diplazium
dilatatum).

+ Cay tre nta c6 8 loai, trong d6 mot so loai
cay chu dao la: Tre gai (Bambusa bambos), tre mo
(Bambusa vulgaris), hop (Bambusa tuldoides).

- Cay nong nghiép la cay hang nam, ua sang,
khong thich hop trong dudi tan rimg. Tuy nhién, &
noi rimg chua khép tan hodc tan thua co thé trong
mot so loai cay thuoc va rau. Két qua nghién ctu
cho thdy, c6 6 loai cay duoc trong trén dat riumg,
trong d6 cay lam rau cé 3 loai, gdbm: Bo khai
(Erythropalum  scandens), (Lagenaria
siceraria), bi xanh (Benincasa hispida); cay lam
thuoc co6 3 loai, gom: Dinh lang (Polyscias

bau

grandifolia), nghé (Curcuma zedoaria), gung
(Zingiber officinale) .

4. KET LUAN

Da ghi nhan trén mé hinh vuon rimg c6 567
loai, thudc 430 chi, 129 ho, 6 nganh. Trong doé:
Nganh Thong dat (Lycopodiophyta) c6 2 loai, 2

chi, 2 ho; nganh Quyeét 1a thong (Psilotophyta) c6 1
loai, 1 «chi, 1 ho; nganh Cé thap but
(Equisetophyta) c6 1 loai, 1 chi, 1 ho; nganh
Duong xi (Polypodiophyta) c6 17 loai, 14 chi, 11
ho; nganh Thong (Pinophyta) co 2 loai, 2 chi, 2 ho;
nganh Moc lan (Magnoliophyta) c6 544 loai, 410
chi, 112 ho, trong d6 co6 2 lop: Lop Moc lan
(Magnoliopsida) c6 452 loai, 347 chi, 92 ho va 1op
Hanh (Ziliopsida) c6 92 loai, 63 chi, 20 ho.

Trén dat nong nghiép ctia mo hinh vuon rimg
da thong ke 128 loai, trong d6 cay nong nghiép c6
105 loai, thuoc 7 nhom sau: Cay lam rau la 33 loai;
cay an qua la 21 loai; cay lam gia vi la 18 loai; cay
luong thuc 1a 11 loai; cay thuoc 1a 13 lodi ; cay cong
nghiép 1a 6 loai; cay lam thuc an gia suc la 3 loai.
Cay lam nghiép co6 19 loai, thudc 2 nhom sau: Cay
cho g6 1a 11 loai; cay cho qua 1a 8 loai. Cay phu tro
c6 4 loai gom: Cay che bong 1a 2 loai; cay bao vé
dat 1a 2 loai.

Trén dat rimg co6 98 loai cay duoc trong, trong
d6 cay 1am nghiép co6 92 loai (Cay cho g6 1a 36 loai,
cay cho qua la 21 loai; cay thuoc 1a 19 loai, cay lam
rau la 8 loai cay tre, nira la 8 loai); cay nong nghiép
¢6 6 loai thuong gap (cay lam rau la 3 loai; cay lam
thuoc 1a 3 loai).
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STUDY ON PLANT DIVERSITY IN A FOREST GARDEN MODEL
IN PHU NINH DISTRICT, PHU THO PROVINCE

Nguyen Binh Liem'

! Faculty of Natural Sciences, Hung Vuong University

Summary

Research on plant diversity in the forest garden model in Phu Ninh district, Phu Tho province
aims to provide and supplement data on species diversity in the forest garden model. Applying
the method of line survey research, data collection and data processing. The research results
recorded 567 species in the forest garden model, belonging to 430 genera, 129 families, 6 phyla.
Of which: Lycopodiophyta has 2 species, 2 genera, 2 families; Psilotophyta has 1 species, 1
genus, 1 family; Equisetophyta has 1 species, 1 genus, 1 family; Polypodiophyta has 17 species,
14 genera, 11 families; Pinophyta has 2 species, 2 genera, 2 families; the Magnoliophyta phylum
has 544 species, 410 genera and 112 families. The survey results show that 128 species have been
recorded on agricultural land of the forest garden model and 98 species of trees have been

planted on forest land.

Keywords: Agricultural plants, forestry plants, garden land, forest land, forest garden model.
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