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KHOA HOC CONG NGHE

DANH GIA NGUON GEN NGO SIEU NGOT TRANG, TiM,
DEN PHUC VU CHON TAO GIONG NGO BAC SAN

TOM TAT

Nguyén Trung Dirc"”, Nguyén Thi Nguyét Anh’,
Pham Quang Tuan!, Vi1 Van Liét?

Nghién cttu tién hanh danh gia kiéu hinh va tiém nang phat trién giong cta 109 ngudn gen ngo
siéu ngot chia thanh 4 nhém trong vu dong nam 2022 tai thanh pho Ha N¢i, dua trén 20 tinh trang
nong sinh hoc nhiam chon loc dong ngé siéu ngot vu ti phuc vu chon tao giéng ngd dac san. Két
qua cho thdy, cac dong ngo siéu ngot sinh trueong, phat trién tot voi thoi gian sinh truéng trung
binh trong khoéang 81,5 - 85,2 ngay, nang suat ca thé trung binh bién dong tir 21,8 - 27,8 g/cay, chi
s6 do ngot trung binh dao dong tir 17,4 - 19,6 °Brix va d¢ day vo hat trung binh trong khoang 44,3
- 63,9 ym. Chon loc dua trén kiéu hinh bang chi s6 chon loc kiéu gen da tinh trang (MGIDI) da
chon duoc 30 dong ngo siéu ngot (10 dong siéu ngot trang, 10 dong siéu ngot tim va 10 dong siéu
ngot den) uwu tu. Nghién cttu da cung cap nguon vat liéu ngd siéu ngot trang, tim, den wu ta 1a co
so dé lai tao giong ngo siéu ngot moi, da dang vé mau sac va chiing loai tai Viét Nam.

Tte khoéa: Ngo siéu ngot, sh2sh2, trdng, tim, den.

1. BAT VAN BE

Phat trién cac giong ng6 chat luong cao, mau
sic da dang, giau dinh duong lam dac san 1a xu thée
tat yéu dap tng nhu ciu ngay cang cao clia nguoi
tieu dung, phong chong suy dinh duong, cai thién
stcc khée cho con nguoi va thuc hién muc tiéu phat
trién bén vitng [1]. Cac giong ngo dic san duoc lai
tao voi muc tieu khong chi cé nang suat vuot troi,
kha nang thich tng réong ma con c6 do ngot cao tu
nhién, thom ngon, giau vitamin, khoang chat, da
dang vé hinh dang, mau sic, ching loai. Trén thi
truong hién nay, cac giong ngd ngot mau vang
hien dang phé bién. Chua c6 cac giong ngod ngot
trang, tim, den va nhiéu mau duoc phat trién va
thuong mai hoa tai Viéet Nam. Dé lai tao duoc cac
giong ngo nay thi phat trién dong thuan ngo siéu
ngot trang, tim, den 1a cong nghé 16i. Ngoé ngot
duoc cho 1a ¢6 phé di truyén hep [2], nén qua trinh
chon tao gidng ngod siéu ngot c6 mau trang, tim,
den 1a thach thirc rat 16n do6i véi cac nha chon
giong ngo, dac biét trong diéu kién khi hau nhiét

''Vién Nghién ciru va Phat trién cay trong, Hoc vién Nong
nghi¢p Viét Nam

* Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam

" Email: ntduc@vnua.edu.vn

d6i am gio mua, sau, bénh, mua bao nhiéu nhu &
Viét Nam.

Ngo ngot 1a két qua dot bién gen lan tu nhién
bao gom: Sugaryl (sul), shrunken?2 (sh2), brittlel
(bt1), sugary enhancerl (sel) va cac dang két hop
ctia chung, lam cham qua trinh chuyén hoa duong
thanh tinh bot dan dén tich tu duong trong hat [2,
3]. Ngo6 siéu ngot mang dot bién lin sA2 duoc khai
thac va stt dung phd bién trong cac giong ngo ngot
thuong mai ngay nay do chung c6 kha nang duy tri
luong duong cao, qua trinh chuyén hoa duong
thanh tinh bot dién ra voi toc do cham hon nhiéu
S0 vOi cac giong ngd ngot tiéu chuin nén c6 thé
duoc thu hoach va bao quan trong thoi gian dai
hon [4]. Dot bién tu nhién ldm cho ngo siéu ngot
mang gen sh2co vi tri cuc ky gan voi dot bién tc
ché qua trinh sinh téng hop sic t6 tim anthocyanin
anthocyaninless-1 nén viéc phat trién cac dong ngo
siéu ngot c6 mau tim, den phu thudc vao viéc pha
vo lien két di truyén rat chat khoang 140 kb nay
[5]. Cac vat liéu ngo siéu ngot c6 mau trang, tim,
den hoan toan co thé phat trién tir cac phép lai
gitta giong ngod siéu ngot thuong mai c6 mau vang
tai Viet Nam va cac ngudn gen ng6 tim dia phuong
[6], sau do6 chon loc ca thé dua trén kiéu hinh hat
(hat nhan nheo va c6 mau sic dong nhat) cling véi
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st ho tro cta chi thi phan tir SSR kiém tra su co
mat ctia cac gen quy dinh ham luong duong cao
[7]. Do d6, co hoi phat trién va thuong mai hoa cac
giong ngd dac san tai Viet Nam 1a rat 1on mot khi
cac dong thuan ngo siéu ngot trang, tim, den duoc
phat trién va cac t6 hop lai ngd ngot dac thu trién
vong duoc lai tao.

Nghién ctru nay tién hanh danh gia dic diém
kiéu hinh va tiém nang phat trién giéng ctia nguén
gen ngo siéu ngot trang, tim, den phuc vu chon tao
giong ngo6 dic san. Két qua nghién ctu cung cap
ngudn vat liéu ngo6 ngot trang, tim, den wu ta 1a co
s dé lai tao giong ngod siéu ngot moi, da dang vé
mau sic va ching loai tai Viét Nam.

Nhém ngé siéu ngot
mau tim (P01-P33)

Nhom ngé siéu ngot
mau den (B01-B33)

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

Vat lieu nghién ctru gdm 109 dong ngod siéu
ngot tr phoi mang gen lin sA2 gom: 33 dong ngo
siéu ngot trang (Wh01-Wh33), 33 dong ng6 siéu
ngot tim (P01-P33), 33 dong ngo siéu ngot den
(B01-B33) va nhom doi chung 1a 10 dong ngo siéu
ngot vang (SW1-SW10) duoc chon tao trong nuéc
boi Vien Nghién ctru va Phat trién cay tréng, Hoc
vién Nong nghiép Viét Nam. Cac dong nay duoc
chon tao bang phuong phap lai tré lai & thé hé
BC2F1 két hop chon loc pha heé va tu phéi dén doi
tht 5 dua trén kiéu hinh hat nhan nhiéu va mau
sac hat dic trung (Hinh 1).

xf ) A P
t' ) / < { 4. ‘& 'J\
" ; » " P, § A\ p
\ y & ,\‘ * a ’ ; i ,u&‘ﬁd"
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U it 1,"':?"'3‘(V 5
bl Ay o e 205
Nhém ngé siéu ngot Nhom d6i chimg ngo
mau trang siéu ngot mau vang
(Wh01-Wh33) (SW01-SW10)

Hinh 1. Dang hat ctia cAc dong ngd siéu ngot

2.2. Thiét ké thi nghiém

Thi nghiém dong ruong danh gia dong ngo
siéu ngot dugc bo tri tuan tw khong nhic lai tai
Hoc vién Nong nghiép Viét Nam trong vu dong
nam 2022. Cac dong thi nghiém dugc trong bau
véi hang cach hang 60 cm, cay cach cay 25 cm,
tuong ung voi mat do 67.000 cay/ha. Cham soc,
bon phan, phong trit sau, bénh hai theo TCVN
13381-2:2021 [8].

2.3. Céc chi tiéu theo doi

Hai muoi chi tiéu nong sinh hoc duoc theo doi
va danh gia gom: Thoi gian tré co (TC, ngay), thoi
gian phun rau (PR, ngay), thoi gian thu bép tuoi
(TBT, ngay), thoi gian sinh truong (TGST, ngay),
chénh léch tung phéin - phun rau (ASI, ngay),
chiéu cao cay (CCC, cm), chiéu cao dong bap
(CDB, cm), ti lé chiéu cao déng bap/chiéu cao cay
(CDBCC, %), goc 1la (GOCLA, cm), chiéu dai co
(CDC, cm), s6 nhanh co cap 1 (SNCC1), chiéu dai

bap (ChDB, cm), duong kinh bap (DKB, cm), so
hang hat/biap (HHB), s6 hat/hang (HH), khdi
luong 100 hat (P100, g), nang suat ca thé (NSCT,
g), chi s6 do ngot (TSS, °Brix), do day vo hat trung
binh (DVH, ym) va ham luong anthocyanin tong
s6 (AN, mg/100 g hat kho). Po d¢ day vo hat theo
phuong phép cai tién boi So (2018) [9], do & dinh,
mat trudc va mat sau hat sau do6 tinh gia tri trung
binh. Chi s6 do ngot duoc do & giai doan thu bap
tuoi (18 - 22 ngay sau thu phan) bang may do do
ngot dién tir Atago PAL-1. Ham luong anthocyanin
téng s6 duoc phan tich theo phuong phéap pH vi sai
[10].

2.4. Phan tich s6 lieu

S6 lietu nong sinh hoc duwoc tong hop trén
phan mém Microsoft Excel, thong ké mo ta trén
phan mém STAR 2.0.1. Biéu dé duoc vé bang goi
“gaplot?’, chon loc dong trién vong bang chi so
chon loc kiéu gen da tinh trang (MGIDI) st dung
g0i “metan” trén phan mém R 4.1.3.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bic diém noéng sinh hoc ctia cac dong ngo
siéu ngot thi nghiém

Thoi gian trd co, phun rau la co s¢ dé chon loc
cac dong & nhimg doi tu phoi dau, thiét ké thi
nghiém lai danh gia kha nang két hop & cac vu ti€p
theo. Trong vu dong nam 2022 tai thanh pho Ha

Noi, thoi gian tir gieo dén tré co trung binh gitta
cac nhom dong ngo6 siéu ngot thi nghiém dao dong
trong khoang 48,8 - 52,5 ngay, thoi gian tr gieo
dén phun rau trung binh dao dong trong khoang
49,5 - 54,3 ngay, chénh léch gitta tung phan va
phun rau trung binh bién dong tir 1,8 - 2,5 ngay,
nhin chung kha trung khop (Bang 1).

Bang 1. Thong ké mo ta dic diém néng hoc ctia cac dong ngo siéu ngot thi nghiém
trong vu déng nim 2022 tai thanh phé Ha Néi

Tinh trang | Nhom Giént}rliéi?hé Gia’;‘;ré tlon Trung binh Dcfulg;h He 56 ‘tz;:e)n dong

Pen 44,0 60,0 52,5 3,0 5,7

TC Tim 41,0 57,0 48,8 3,3 6,7
(ngay) | Tréng 38,0 54,0 47,4 3,9 8,3
Vang 48,0 55,0 51,2 2,4 4,7

Pen 48,0 62,0 54,3 2,8 5,2

PR Tim 41,0 58,0 51,4 3,7 7,3
(ngay) | Trang 40,0 56,0 49,5 3,8 7,7
Vang 50,0 57,0 54,5 2,1 3,8

Pen 64,0 78,0 70,2 3,0 4,2

TBT Tim 56,0 74,0 67,2 3,8 5,6
(ngdy) | Trang 56,0 75,0 66,5 4,1 6,1
Vang 66,0 73,0 70,2 2,3 3,3

Pen 79,0 93,0 85,2 3,0 3,5

TGST Tim 71,0 89,0 82,2 3,8 4,6
(ngay) | Trang 71,0 90,0 81,5 4,1 5,0
Vang 81,0 88,0 85,2 2,3 2,7
ASI Pen 0,0 4,0 1,8 1,1 60,6
(ngay) |y 0,0 40 24 13 54,8
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Tinh trang | Nhém Giéntll;ié?hé Giigégén Trung binh 2?1111%(;}1 He 6 lz(i%)é;n dong
Tréng 0,0 4,0 2,0 1,1 54,6
Vang 0,0 4,0 2,5 1,2 47,1
Pen 69,6 179,9 141,9 21,6 15,2
cCe Tim 88,1 165,9 129,8 19,4 14,9
(cm) Trng 73,1 185,1 132,2 29,2 22,1
Vang 125,2 150,8 139,7 9,3 6,7
Pen 22,3 78,2 62,8 10,7 17,0
CDB Tim 36,5 75,6 61,9 8,7 14,0
(cm) Tring 235 76,9 58,6 13,9 237
Vang 53,0 74,4 62,1 6,8 11,0
Pen 29,3 70,1 44,6 7,8 17,5
cppcC | Tim 35,6 79,6 48,8 10,6 21,8
(%) Trang 23,3 67,9 45,2 10,6 23,5
Vang 37,2 58,9 44,7 6,4 14,4
Pen 49,5 70,9 59,8 6,7 11,2
GOCLA | Tim 49,9 70,8 61,5 6,3 10,3
©) Tring 46,5 70,8 59,2 73 12,3
Vang 34,5 70,0 54,5 9,3 17,0
Pen 24,0 39,7 31,5 3,5 11,2
CDC Tim 22,2 36,2 29,1 3.4 11,6
(cm) Trang 22,5 37,6 29,2 34 11,6
Vang 28,5 37,0 31,2 2,4 7,5
SNCC1 | Pen 5,8 17,0 12,2 2,8 22,8
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Tinh trang | Nhom Giént}rliéi?hé Giigé tlo‘n Trung binh Dcfulg;h He 56 ‘tz(i)/gn dong

Tim 2,5 14,1 8,2 2,9 34,7
Tréng 3,8 17,8 8,1 3,1 37,9
Vang 8,8 14,1 12,0 1,8 15,0
Pen 9,5 14,9 12,5 1,3 10,2
ChDB Tim 9,4 17,4 12,0 1,6 12,9
(cm) Trng 8,1 16,5 12,1 1,8 15,2
Vang 11,8 13,5 12,6 0,5 3,9
Pen 3,1 4,0 3,6 0,2 5,8
DKB Tim 3,1 43 3,7 0,3 8,1
(cm) Tring 2,7 45 3.8 04 9,5
Vang 3,3 3,8 3,6 0,2 4,5
Pen 8,0 16,0 11,3 2,6 22,8
Tim 8,0 16,0 10,8 2,5 23,6

HHB :
Tring 8,0 16,0 12,2 2,3 18,6
Vang 8,0 14,0 10,8 1,7 15,6
Pen 16,7 25,8 20,6 1,9 9,4
Tim 17,0 26,7 21,7 2,4 11,1

HH

Tréng 10,0 25,4 20,8 3,3 16,1
Vang 17,8 21,1 19,5 1,1 5,5
Pen 7,9 18,4 12,8 2,3 17,7
P100 Tim 6,9 16,8 11,4 2,3 20,5
© Tring 8,8 22,8 14,2 3,6 25,4
Vang 12,9 15,4 14,1 0,8 5,4
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Tinh trang | Nhém Giéntlrlié?hé Giigégdn Trung binh 2?1111%(;}1 He 6 lz(i%)é;n dong

Pen 9,8 47,2 24,9 9,6 38,7

NSCT Tim 9,6 42,2 21,8 7,4 34,1

@ Trng 12,5 50,4 27,8 10,8 38,8

Vang 17,4 34,9 25,6 5,1 20,1

Pen 15,5 23,1 18,0 2,1 11,9

TSS Tim 15,5 20,9 17,9 1,9 10,5

CBrix) | Tring 15,8 23,2 19,6 2,0 10,1

Vang 15,8 18,6 17,4 0,9 5,4

Pen 32,6 89,7 60,4 14,6 24,1

DVH Tim 42,0 85,7 62,8 11,3 18,0

(ym) Tréng 29,2 68,1 44,3 9,9 22,4

Vang 55,9 76,2 63,9 6,9 10,7

Pen 167,2 253,5 208,8 29,3 14,0

AN Tim 136,2 199,7 161,0 18,2 11,3
(mg/100 8) | Trang 0,0 0,0 0,0 0,0
Vang 0,0 0,0 0,0 0,0

So sanh gitta cAc nhom dong ngo6 siéu ngot thi
nghiém cho thay, thoi gian tir gieo dén khi thu bap
twoi dao dong trong khoang 66,5 - 70,2 ngay, thoi
gian sinh trudng bién dong tir 81,5 - 85,2 ngay. He
so bién dong ctia cac tinh trang nay < 10% vodi thoi
gian sinh truong ctia nhém dong ngd siéu ngot
den, vang cao hon khoang 3 - 4 ngay so voi nhom
dong ngod siéu ngot trang, tim. Thoi gian sinh
truéng & nhom dong ngod siéu ngot tim, tring cé
su bién dong nhiéu hon so voi nhém dong ngod
siéu ngot den, vang (Hinh 2).

Chiéu cao cay la tinh trang quan trong phan
anh do thuan cta cac dong ngod siéu ngot thi
nghiém va 1a mot trong cac can ctt dé chon loc

som cac dong & ngay giai doan tro co, phun rau.
Chiéu cao cay trung binh ctia cac nhom dong
ngo6 siéu ngot thi nghiém dao dong tir 129,8 -
141,9 cm, chiéu cao déng bap trung binh dao
dong tir 58,6 - 62,8 cm. Chiéu cao cay & nhom
dong ngo siéu ngot den va trang bién dong 16m
hon so véi nhom dong ngo siéu ngot tim va vang
(Hinh 2). Ty lé chiéu cao dong bap cta cac nhom
dong ngo siéu ngot thi nghiém dao dong tir 44,6% -
48,8% trong vu dong nam 2022. So v6i nhom dong
ngo siéu ngot vang doi chirng, hé s6 bién dong cao
> 10% trén cac nhom dong ngo siéu ngot tring,
tim, den & cac tinh trang nay cé thé liéen quan toi
su da dang nguén gen va do thuan ctia cac dong tu
phoi (Bang 1).
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Hinh 2. Biéu d6 so sanh mot s tinh trang quan trong giira cic nhém dong ngd siéu ngot

dua trén mau sic hat

banh gia cac tinh trang lién quan toi dac diém
hinh thai cay trong vu dong nam 2022 tai thanh
ph6 Ha Noi cho thdy, cac nhom dong ngod siéu
ngot thi nghiém c6 goc 14 trung binh dao dong ti
54,5- 61,5°, chiéu dai co trung binh dao dong trong
khoang 29,1 - 31,5 cm. S6 nhanh c¢ cap 1 dao dong
tir 8,1 - 12,2 nhanh voi hé s6 bién dong rat cao,
trong khoang 15,0 - 37,9%. Trong d6, nhém dong
ngo siéu ngot trang, tim, den c6 hé so bién dong &
tinh trang s6 nhanh co cdp 1 cao hon han so véi

nhom dong d6i ching ng6 siéu ngot vang. Panh
gia hinh thai bap cho thdy, chiéu dai bap trung
binh ctia cac nhém dong ng6 siéu ngot thi nghiém
dao dong tir 12,0 - 12,6 cm, duong kinh bap trung
binh dao dong tir 3,6 - 3,8 cm. Tuy nhién, gitta cac
nhom dong c6 su bién dong kha lon & chi tiéu nay.
Chiéu dai bap ctia nhém dong ngo siéu ngot trang
va tim bién dong 16n nhat trong khoang 9,4 -17,4
cmva 8,1 -16,5 cm tuong tmg (Bang 1, hinh 2).
Nhom dong ngé siéu ngot den c6 chiéu dai bap
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bién dong kha lon tir 9,5 - 14,9 cm va khoang bién
dong nay déu lon hon nhom dong ngé siéu ngot
vang doi chung (11,8 - 13,5 cm).

banh gia cac yéu to cau thanh nang suit va
nang suat cia cac nhom dong ngé siéu ngot thi
nghiém cho thay, s6 hang hat/bap trung binh dao
dong tir 10,8 - 12,2 hang hat/bap, s6 hat/hang
trung binh cé su dao dong tir 19,5 - 21,7 hat/hang,
khoi lwong 100 hat trung binh ctia nhém cac dong
ngo siéu ngot thi nghiém dao dong tir 11,4 - 14,2 g.
Ning suat ca thé trung binh cta cac nhom dong
ng6 siéu ngot thi nghiém dao dong tur 21,8 - 27,8
g/cay. Ca ba nhém dong ngd siéu ngot trang, tim,
den déu co khoang bién dong lon & chi tiéu nay.
Trong d6, nhém dong ngo siéu ngot trang c6 nang
suat ca thé dao dong trong khoang 12,5 - 50,4
g/cay, nhom dong ngoé siéu ngot tim dao dong
trong khoang 9,6 - 42,2 g/cay va nhom dong ngo
siéu ngot den dao dong trong khoang 9,8 - 47,2
g/cay (Hinh 2). Bap cua cac dong sau 18 - 22 ngay
thu phan duwoc thu va tién hanh danh gia cac chi
tiéu chat luong. Qua danh gia cho thay, chi s6 do
ngot ctia cac nhom dong ng6 siéu ngot thi nghiém
dao dong tur 17,4 - 19,6 °Brix va d¢ day vo hat dao
dong tir 44,3 - 63,9 ym. Ham lwong anthocyanin
téng s ctia cac dong ngo thi nghiém dao dong tir

0,0 (nhém ngd ngot vang, tring) dén 208,8
mg/100 g (nh6ém ngd ngot den) trong vu dong
nam 2022. Ham luwong AN trung binh & nhom ngo
siéu ngot den cao hon so v6i cac nhom dong ngo
siéu ngot tim (161,0 mg/100 g). Cac dong ngo siéu
ngot trang co chi s6 do ngot trung binh (19,6 °Brix)
cao hon va do day vé hat trung binh thap hon han
(44,0 ym) so véi ba nhém ngé siéu ngot con lai
(Hinh 2). Trén thé gioi, phat trién cac dong ngo
siéu ngot tim da duwoc bao cao bdi Anirban va cs
(2023) [5]. Tai Viét Nam, cac dong ngo ngot tim da
duoc phat trién boi Pham Quang Tuin va cs
(2022) [11]. Trong nghién cttu nay, nhom dong
siéu ngot mau tim, den ¢ nghién cttu nay déu xuat
hién cac dong co6 tinh trang chat luong tuwong
duong va vuot cac cong bo truoe dé. Tuy nhién, dé
lai tao ra cac giong ngo6 dic san trién vong c6 kha
nang thuong mai héa thi nhom cac dong nay
khong chi can c6 dac diém nong hoc wu ti ma con
phai c6 uwu thé lai va kha nang két hop vé cac tinh
trang sinh truéng, nang suat, chat luong. Do vay,
can c6 cac nghién ctu tiép theo dé xac dinh cap bo
me uu ta va t6 hop lai trién vong nhat.

3.2. Da dang di truyén cta cac dong ngoé siéu
ngot thi nghiém

Whos Who5
2 Who7
Who3
Whoe Wh15 Wh17 B
m V20 g
= 11 ' B14 BO9 = B08 cluster
o~
& V5 whi1e P13 Wh3p [o] -
> B06 Mo, BO
— B16 //\ Pos_/ Awina: < 2
: ot s G150 OF
50y B2t Swos_— P swof Bag 4 20 Wh18
B29«B27 P09 POSYO8T Wh(y P25 .
P16 s SWOS Py P12 3 B10, Wh11 4 Wh19
519 30 = 9\825 817,45 ~F29 B33+ ‘Wh2a  Wh26 |
«P24 ~Wh13% Wh2b
po2 [ T P 1+ + +
1 B12 P27 SW02 \ o h09 P22 Whi12 'Wh22
pide P04 BIIPST i3l y_\/h2§ +Wh29
P26 B22 B23 P08 P23 + ) 31
B24 g3
-2 T T T T T T
-2 -1 0 1 2 3
Dim?1 (50.4%)

Hinh 3. Phan tich cum dua trén thanh phan chinh phan nhém cac dong ngé siéu ngot thi nghiém
Ghi chi: Diml1: Thanh phan chinh 1; Dim2: Thanh phan chinh 2; cluster: Nhom
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Phan tich cum duwa trén thanh phan chinh
phan nhom da dang di truyén cac dong ngod siéu
ngot thi nghiém dua trén 3 tinh trang quan trong
gom: Nang suat ca thé, chi s6 do ngot, do day vo
hat cho thdy, nguén gen ngoé siéu ngot dugc chia
thanh 4 nhém chinh. Phuong phap phan cum nay
da duoc ap dung phan nhém cac dong ngo ngot 6n
d6i, nhiét doi moi phat trién tai Viet Nam boi
Nguyén Trung Duc va cs (2023) [12]. Két qua
phan nhom cho thay, cac dong nay khong phan
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nhom theo mau sic hat ma phan nhom theo su
chon loc ¢6 muc tiéu tir nha chon giong.

3.3. Chon loc cac dong ng6 siéu ngot wru ti

Phuong phap chon loc da bién dua trén chi so
chon loc kiéu gen da tinh trang (MGIDI) duoc sit
dung d@é chon loc cac dong ng6 siéu ngot wu tu voi
3 tinh trang chinh gom: Nang suat ca thé (muc
tiéu cao), chi s6 do ngot (muc tiéu cao) va do day
vo hat (muc tieu théap).

=

=

»
i

02UM

@® Selected

Hinh 4. Két qua chon loc cac dong ngé siéu ngot tring trién vong bing phurong phap chon loc da bién
MGIDI trong vu déng nim 2022 tai thanh phé Ha Néi

Ghi chu: Nonselected: Khong chon, Selected: Chon

]
=
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Multi-trait genotype-ideotype distance index
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Selected

Hinh 5. Két qua chon loc cac dong ng6 siéu ngot tim trién vong bing phuong phap chon loc da bién
MGIDI trong vu dong niam 2022 tai thanh phd Ha Noi

Ghi chii: Nonselected: Khong chon, Selected: Chon
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Multi-trait genotype-ideotype distance index

2 Nonselected @

Selected

Hinh 6. Két qua chon loc cac dong ngé siéu ngot den trién vong bang phwong phap chon loc da bién
MGIDI trong vu dong nim 2022 tai thanh phd Ha Noi

Ghi chu: Nonselected: Khong chon, Selected: Chon

Két qua chon loc bang phuong phap chon loc
da bién dua trén chi s6 MGIDI véi 4p luc chon loc
30% trong vu dong nam 2022 doc lap trén 3 nhom
dong ngo siéu ngot da chon duoc 10 dong ngé siéu
ngot trang goém: Wh12, Wh18, Wh19, Wh22,
Wh23, Wh24, Wh25, Wh28, Wh29, Wh31 (Hinh 4),
10 dong ngod siéu ngot tim gbém: P03, P05, P07,
P10, P13, P15, P17, P19, P32, P33 (Hinh 5) va 10
dong ngo siéu ngot den uwu tu gom: B01, B02, B03,
B04, B05, B06, B08, B09, B14, B17 (Hinh 6).

4. KET LUAN

Cac dong ngd siéu ngot thi nghiém sinh
treong, phat trién tot trong diéu kién vu dong
nam 2022 tai huyén Gia Lam, thanh phé Ha Noi
voi thoi gian sinh truong trung binh dao dong tir
81,5 - 85,2 ngay, nang suat ca thé trung binh bién
dong trong khoang 21,8 - 27,8 g/cay, chi s6 do
ngot trung binh dao dong tir 17,4 - 19,6 °Brix va
do day vo hat trung binh dao dong tur 44,3 - 63,9
pm. Nhom dong ngo siéu ngot trang nhin chung
c6 cac tinh trang chat luong cao hon ba nhém con
lai. Két qua chon loc biang phuong phap chon da
bién dua trén chi s6 MGIDI trong vu dong nam
2022 da xac dinh duoc 30 dong ngod siéu ngot
trang, tim, den trién vong. Nghién ctru cung cap
thong tin vé dac diém nong hoc va bé sung thém
nguon vat liéu quan trong phuc vu tao giong ngod
dac san tai Viét Nam.

LOI CAM ON

Nghién cuu nady thudc dé tai khoa hoc cong
nghé trong diém Hoc vién Nong nghiép Viét Nam,

ma so: T2022-41-06TP. Nhom tic gid tran trong
cam on Hoc vién Nong nghiép Viét Nam da cap
kinh phi thuc hién nghién cuu. Dé tai ndy duoc
Xxudt phat tiry tuong sdng tao do nhém téc gia Vién
Nghién cuu va Phat trién cdy trong, Hoc vién
Nong nghiép Viét Nam dé xuat da dat gidi Nhi tai
Cudc thi Y tuéng sing tao Khoa hoc cong nghé,
cong trinh NCKH tiéu biéu Hoc vién Nong nghiép
Viét Nam nam 2022.
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EVALUATION OF WHITE, PURPLE, BLACK SUPER SWEET CORN GENETIC RESOURCES FOR
SPECIALTY CORN BREEDING PROGRAM

Nguyen Trung Duc’, Nguyen Thi Nguyet Anh’, Pham Quang Tuan', Vu Van Liet®

!Crops Research and Development Institute, Vietnam National University of Agriculture

?Faculty of Agronomy, Vietnam National University of Agriculture

Summary

The study evaluated the phenotypic traits and breeding potential of 109 super sweet corn lines
divided into 4 groups in the Winter crop season 2022 in Ha Noi city based on 20 agronomic traits
to select elite super sweet corn lines for specialty corn breeding program. The results showed
that the super sweet corn lines grow and develop well with an average growth duaration of about
81.5 - 85.2 days, average individual yield fluctuated from 21.8 - 27.8 g/plant, the average total
soluble solids ranged from 17.4 - 19.6 °Brix and the average pericarp thickness ranged from 44.3 -
63.9 ym. Selection based on phenotype using the multitrait genotype-ideotype distance index
(MGIDI) had selected 30 elite super sweet corn lines (10 white super sweet lines, 10 purple super
sweet lines and 10 black super sweet lines). This research provided an excellent white, purple,
and black super sweet corn genetic materials as a basis for breeding new super sweet corn

varieties, diverse in color and type in Vietnam.

Keywords. Super sweet corn, sh2shZ2, white, purple, black.

Nguoi phan bién: PGS.TS. Nguyén Vin Dong
Ngay nhan bai: 30/9/2023

Ngay thong qua phan bién: 17/10/2023

Ngay duyét dang: 17/4/2024
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NGHIEN CUU VI NHAN GIONG CAY LUOC VANG
(Callisia fragrans Lindl.) VA SU TIiCH LUY
OLEANOLIC AXIT TRONG MO NUOI CAY

Nguyén Hoang Yén Thy" *, Buii Thanh Hoa',
Pham Héng Piép!, Tran Van Minh!

TOM TAT

Cay Luoc vang 1a mot trong nhitng ngudn duoc liéu dé chira tri cac bénh nhu: Nhiém trung, thoai
hoa khop, bong... Cay co chira cac hoat chat co gia tri trong viéc e ché su phat trién cac té bao
ung thu, giup ting sic dé khang té bao va kich thich qua trinh tai sinh té bao. Vi vay, can thiét
nghién ctru nham bao tén va phat trién ngudn duoc lieu quy ving nhiét déi. Nghién ctru xay dung
quy trinh vi nhan giéng in vitro cay luoc vang va phan tich hoat chat oleanolic axit tich liy. Choi
nay mam tir d6t than cay thuc sinh duoc st dung 1am mau nuéi cdy. Trén moi truong MS c6 bé
sung 2 mg/1 BA, cho ty 1é tai sinh chéi tir d6t than 1a 82%. Nuoi cdy tao cum chéi trén moi treong
c6 bd sung 1 mg/1 BA + 0,5 mg/1 NAA cho 1,46 chdi/mau. Nhan nhanh chéi trén moéi truong cé
b6 sung 1 mg/1 BA + 0,5 mg/1 IBA cho 5,87 ch6i/mau sau 4 tuan nuoi cdy. Chéi dugc nuoi cay tao
ré trén moi truong c6 bo sung 0,5 mg/1 IBA co s6 ré trung binh dat 30 ré/choi, chiéu dai ré trung
binh 3 cm trong 4 tuan nuoi cdy. Thuan hda choi trén gia thé dat sach co ti lé cay song cao, sinh
trudong tot, chiéu cao cay dat hon 15 cm sau 2 thang cham s6c. Moi truong co ban MS c¢6 b6 sung
két hop 2 mg/12,4D + 1 mg/1 kinetin cho két qua tao mo seo tot nhat, dat ty 1é 76% sau 18 ngay
nuodi cdy. Mo seo duoc cdy truyén trén moi trueong MS c6 b sung 1 mg/12,4D + 0,5 mg/1 kinetin
cho ra chi so sinh truéng dat 4,49. Phan tich hoat chat cho thay, c6 su tich tu saponin trong mo
seo va chdi in vitro

Tte khoa: Cay Liuroc vang, choi non, cum choi, nudi cdy choéi dinh, nudi cdy moé seo, oleanolic axit,

vi nhan giong.
1. DAT VAN BE trong cac tmg dung san xuat dugc phidm [4].
Polyphenol kho hi xuat hié Ac ph
Callisia  fragrans  (Lindl) thuoc ho olyphenol khong chi xuat hién trong cac phuong

Commelinaceae (ho Thai Lai), hay con goi la cay
Luoc vang, duoc trong lam ciy canh va dung lam
thuoc, c6 chira nhiéu thanh phan hoat tinh sinh
hoc khac nhau nhu: Flavonoid, axit phenolic va
anthraquinone [1]. C4c hoat chat trong cay diéu tri
bénh tim mach, ung thu, bong va thoai hoa khop
[2]. Hai flavonoid chinh duogc tim thay trong C.
fragrans la quercetin (6,51%) va kaempferol
(0,22%) [1]. Flavonoid c6 hoat tinh chéng viém da
duoc st dung dé diéu tri ung thu va ngan ngtra ty
lé tr vong do tim mach [3]. Ngoai ra, cac hop chat
axit phenolic ciing 1a thanh phan chong ung thu

'Khoa Céng nghé sinh’h(_)q, Truong Pai hoc Quéc té, Pai
hoc Qudc gia thanh pho H6 Chi Minh
" Email: ythynguyen@yahoo.com; tvminh@hcmiu.edu.vn

phap diéu tri ung thu ma con ngan da nguoi khoi
bi chay nang do hap thu tia UV [5]. Hon nita,
ecdysteroid va axit amin cé thé lam giam luong
cholesterol trong mau, diéu tri ung thu va chita
lanh vét thuong ho [6].

B6 phan chinh ctia cay Lwoc vang duoc sir
dung c6 gia tri duoc liéu 1a 1. Do nhu cau vé cay
thuoc ngay cang tang manh, dan dén ap luc khai
thac lién tuc lén tai nguyén thién nhién. Sy mat da
dang sinh hoc do pha rimg va doc canh la nguyén
nhan chinh dan dén su suy thodi ctia ho Thai Lai
noi chung [7]. Trong khi @6, cay Luoc vang 1a cay
than thao lau nam va gap nhiéu tré ngai tir khau
gieo trong dén thu hoach trong thoi gian dai.
Nhimng khé khin trong qué trinh trong trot nhu:
Dich bénh, kha nang sinh téng hop, tich liy hoat
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chat phu thuoc vao diéu kién sinh thai, canh tac,
du luong thuoc bao vé thuc vat. Tt thuc té trén,
nghién ctru nhan giong in vitro cady Luoc vang
nham bdao ton, phat trién va nghién ctru su tich liy
oleanolic axit trong té bao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Vat lieu ban dau 1a cac dot than duoc 14y tir cay
Luoc vang mot nam tudi tai huyén Ca Chi, thanh
pho H6 Chi Minh.

Moi treong dinh dudng co ban MS [8], cé bo
sung 10% nudc dira, 20 g/1 sucrose va 8 g/l agar
duoc diéu chinh pH = 5,8 - 6 truéc khi hap khi
trung. Cé b sung cac chat diéu hoa sinh truong
(hormone): NAA (a-Naphthalenacetic acid), 2,4D
(2,4-Dichloro-phenoxyacetic acid), IBA (Indol
butyric acid), BA (6-Benzylaminopurine), Kinetin
(NFurfuryladenine). Nguén hoéa chat: Cong ty
Sigma, My.

biéu kién nuodi cdy: Diéu kién nuodi cdy in
vitro. 16 gi¢ chiéu sang/8 giv toi, cuong do anh
sang 37,04 umol/s/m? nhiét d¢ 26 + 2°C.

2.2. Phuong phap nghién ctru
2.2.1. Khir trung mau

Than cay duoc rira bang xa phong loang va rita
lai bang nuoc sach 2 - 3 1an. Cac dot than duoc cat
roi va duoc khit trung bang con 70% trong 1 phut;
khtr trung ti€ép bang hypochlorite sodium 5% cé
thém 1 - 2 giot tween 20 trong 30 phut; rita sach
bing nudc cat vo trung 3 1an, mdi lan 1 phat. Sau
do, cac dot than duoc cat hai dau va duoc cay vao
moi truong MS [8] c6 b6 sung BA (0-0,1-05-1 -
1,5-2-2,5-3 mg/l) @ kich thich st ndy mam cta
choi.

2.2.2. Nuoi cay tii sinh chéi in vitro

Cac dot than duoc cay trén moi truong MS bo
sung BA (0-0,1-05-1-1,5-2-2,5-3 mg/]) dé
kich thich st ndy mam ctia choi bén; thoi gian nuoi
cdy 4 tuan.

2.2.3. Nuoi cay tao cum chdéi in vitro

Choi cay thu duoc sau khi ndy mam (chiéu
cao 2 - 2,5 cm) duoc cét ra va cdy trén moi truong
MS b6 sung BA (0-0,5-1-2 -3 mg/l) phéi hop

voi cac nong do khac nhau ctia NAA (0- 0,25 - 0,5
mg/1); thoi gian nuoi cdy 4 tuan.

2.2.4. Nhan nhanh chéi in vitro

Cum chai (2 - 3 chédi/cum chéi) duoc dat trén
moi truong nuodi cay MS c6 b sung BA (0,5-1-2 -
3 mg/l), NAA (0-0,1-0,25-0,5-0,75 mg/l) va
IBA (0-0,1-0,25-0,5-0,75 mg/]) rieng 1é va két
hop & cac néng @6 khac nhau. Sau 4 tuan nuoi cay,
cac choéi dat chiéu cao trén 0,5 cm sé duogc thu dit
lieu hé so nhan choi.

Hé s6 nhan choi = S6 chdi (sau 4 tuan)/So
chéi ban dau

2.2.5. Nuoi cdy tao ré cho choi in vitro

Cac chdi cé chiéu cao 3,5 - 4 cm, sinh truéng
va phat trién tot, duoc chuyén sang nuoi cy trén
moi treong MS c6 bd sung NAA (0-0,1-0,5-1
mg/1) va IBA (0-0,1-0,5-1 mg/]) kich thich tao
ré; thoi gian nudi cdy 4 tuan.

2.2.6. Thuan hoa choi trén vuon wom

Chdi in vitro hoan chinh, choéi c6 chiéu cao 5
cm, c6 4 tang 14, bo ré tot duoc chuyén ra diéu
kién moéi truong ngoai phong thi nghiém trong 3
ngay dé thich nghi voi nhiét do bén ngoai. Sau do,
cay duoc lay ra khoi binh, rira sach moi truong
dinh duong dinh trén ré va tréong vao chau nhua c6
chtra gia thé xo dura da tiét trung va dat sach; so
lieu duoc ghi nhan sau 8 tuan.

2.2.7. Nudi cdy tao mo seo

La chéi in vitro duoc cét ra thanh cac 6 vuong
c6 do dai 1 cm? va duoc nuoi cay trén moi truong
MS b6 sung kinetin 1 mg/1 va két hop voi NAA (1 -
2-3mg/l) va2,4D (1-2-3 mg/l) tao mo seo; thoi
gian nuoi cay 4 tuan.

22.8 Cay truyén mo seo trén agar

Mo seo x0p ¢6 mau trang duoc tach khoi 1a.
Khoi luong ban dau moé seo dugc nuoi cay la 0,1
g/cum. Mo seo duoc nudi cay trén moi truong MS
c6 b6 sung 10% nuoc dira, 2 g than hoat tinh,
kinetin (0,1-0,5-1 mg/l), 2,4D (0,1-0,5-1-2-3
mg/l) va két hop gitra kinetin va 2,4D; thoi gian
nuodi cay 4 tuan. Chi so sinh trudng duoc thu nhan
va tinh theo cong thuc: GI = Wf /Wi.

Trong do: Wf 1a khoi luong t€ bao tai thoi
diém 4 tuan sau nuoi cay; Wi la khoi luong té bao &
thoi diém bat dau nuoi cdy - 0,1 g/cum.
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2.2.9. Phan tich hoat chat oleanolic axit [9, 10]

Mau mo seo (sau 4 tuan nudi cdy), mau choi
in vitro (sau 5 thang), chdi ex vitro (sau 2 thang)
duoc phan tich oleanolic axit. Mau duoc sdy dén
khoi lwong khong dd6i & 50°C dé xac dinh khoi
luong kho. Ham luong oleanolic axit téng duoc xac
dinh bang may sac ky 16ng hiéu niang cao (HPLC)
theo Norhidayah va cs (2015) [10] c¢6 diéu chinh
phu hop voi diéu kién phong thi nghiém.

biéu kién chay HPLC: Nhiét do cot 30°C, cot
Zorbax Eclipse-XDB C18 (5 um, 4,6 x 150 mm);
toc do dong chay 1 ml/phut; detector doc & budc
song 220 nm; pha tinh la silica gel va pha dong la
kénh A (H,O) va kénh B (acetonitrile); chuong
trinh pha dong dong ding 95% B. Quy trinh phan
tich HPLC dugc thuc hién trén hé théng may
Agilent series 1200, v6i UV-VIS detector. Ham
luong saponin téng duoc tinh dua tréen duong
chuin oleanolic xit (OA). Két qua biéu thi bang so
ug (OA)/mg mau.

2.3. Bo thi thi nghiém va phan tich s6 liéu

Cac thi nghiém trong phong thi nghiém duoc
bo tri nhac lai 3 1an méi nghiém thic, méi lan 10
mau. Céc chi tiéu duoc quan sat va thu so liéu sau

Ti W ndy mdm (%%
I

LT
U

4 tuan nuoi cay. Thi nghiém thich nghi chéi & moi
treong bén ngoai duoc bo tri nhac lai 3 1an méi
cong thiec, méi 1an 10 mau. Cac chi tieu duoc quan
sat va thu so lieu sau 8 tuan. S6 liéu duoc phan tich
ANOVA bang phan mém SPSS v.22 véi mitc xac
suat p=0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nhan nhanh chéi in vitro

3.1.1. Nudi cdy tii sinh chéi in vitro

Moi truong MS cé b6 sung BA c6 nong do
khac nhau duoc st dung nuoi cdy kich thich bat
choéi tir dot than cta mau nudi cdy. Hinh 1 cho
thay, sau 4 tuan nudi cdy, ti 1é choéi ndy mam cao &
trén moi truong bo sung 2 mg/1 BA 1a 82% so voi
doi chung khong co BA 1a 15% (Hinh 1A). Co mot
s6 mau tao mo seo trén bé mat cat ctia than (Hinh
1B). Moi treong MS c6 b sung 2 mg/1 BA 1a thich
hop cho qua trinh kich thich phat sinh chéi tir dot
than.

Két qua duoc ghi nhan trén cay hoa violet tim
Ba Tu (Persian violet) [11]. BA tham gia vao qua
trinh diéu hoa phan chia té bao, hinh thanh choi
ngau nhién va giam uvu thé ngon [12].
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Hinh 1. Anh huéng ciia néng d6 BA dén ty 1& ndy méam ciia d6t than sau 4 tudn nuéi cdy (A); hinh thai
nay mam cuta chéi trong mai trudng nuéi cdy cé chira BA (Bar 0,5 cm (B))

3.1.2. Anh huéng ciia té hop BA va NAA dén
tao cum choi in vitro

Choi c6 kich thudce 1 cm duge st dung 1am mau
cdy va nudi cdy trén moi truong MS c6 néong do BA
0-1-2-3mg/l) va NAA (0-0,25- 0,5 mg/]) khac

16

nhau. Bang 1 cho thdy, hé s6 nhan choéi dat cao nhat
1,2 chéi/mau, chiéu cao than chéi 0,62 cm & nghiém
thicc c6 b sung 1 mg/1 BA + 0,5 mg/1 NAA (Hinh
2). Tac dong cua BA va NAA dén qua trinh nhan
choi ciing da duoc Al-Drisi va cs (2022) [13] cong bo.
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Béng 1. Anh hudng ctia su két hop BA va NAA dén tao cum chdi 7z vitro (sau 4 tudn nuéi cy)

BA (ppm) NAA (ppm) S6 chéi/cum Chiéu cao choi (cm)
0 0 0,11+0,11e 0,120+ 0,080 e
0,5 0,25 1,06 = 0,03 bc 0,420 + 0,020 be
1 0,25 1,27 £ 0,20 ab 0,630 + 0,008 a
2 0,25 0,80 +0,05cd 0,514 + 0,030 ab
3 0,25 0,73 +0,03 cd 0,395 = 0,007 bed
0,5 0,5 1,20 + 0,10 ab 0,420 + 0,020 bed
1 0,5 1,46+0,12a 0,590 + 0,008 a
2 0,5 0,60+ 0,05 d 0,375+ 0,007 cd
3 0,5 0,60 +0,05d 0,280 + 0,009 d

Hinh 2. Phan tmg tao cum chdi ctia cay Lugc vang
&1 mg/1BA + 0,5 mg/1 NAA (G) sau 4 tudn nubi
cdy (BarAdénI-1cm)

3.1.3. Anh huong ctia t6 hop BA + NAA va BA
+ IBA dén nhan choi in vitro

Cum chéi (c6 2 - 3 chdi nhd) duoc ciy truyén
sang moi truong MS c6 bd sung 1 mg/1 BA két
hop voi NAA hoac IBA. Két qua & bang 2 cho thay,
moi truong MS cé6 1 mg/1 BA + 0,5 mg/1 NAA dat
hé so6 nhan choi cao nhat 1a 4,44 va moi truong bo
sung 1 mg/1 BA + 0,5 mg/1 IBA cho hé s6 nhan
choi dat cao nhat 5,87 lan (Bang 2, hinh 3). Két
qua duoc ghi nhan su két hop BA va IBA ¢6 hiéu
qua trong viéc nhan chéi cay mon ludng sic
(Caladium bicolor) [14].

Béng 2. Anh hudng ciia su két hop BA + NAA va BA + IBA dén nhan cum chéi
(sau 4 tuan nuoi cay)

BA (mg/]) NAA (mg/]) IBA (mg/1) Heé s6 nhan chéi
0 0 1,10+ 0,10d
1 0,10 2,71+£0,17 ¢
1 0,25 3,08+0,19¢
1 0,50 4,44 + 0,24 ab
1 0,75 2,98+0,48 ¢
1 0,10 3,84 +£0,18 be
1 0,25 4,38 + 0,82 abc
1 0,50 5,87+0,86 a
1 0,75 3,65+ 0,27 be

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024
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Hinh 3. Phan tmg nhan chéi ctia cay Luoc vang & 1 mg/1 BA + 0,5 mg/1 IBA sau 2 tuan (H1)
va sau 4 tuan nuéi cdy (H2) (Bar A dén1-1cm)

3.1.4. Nuéi cay tao ré cho choi in vitro

Choi don, cé chiéu cao than 2,5 - 3,5 cm, duoc
tach ra tir nhitng cum choéi. Mau duoc cay trén moi
truong khong va co bé sung NAA, IBA déu ra ré.
Trén moi treong MS c6 b sung 1 mg/1 IBA (Bang
3) cho két qua so lugng ré cao nhat (30 ré/choi),

dai ré 3,03 cm va moi truong cé bé sung 1 mg/1
NAA cho so6 ré 27 ré/choi, dai ré 1,26 cm (Hinh 4).
Bo6 ré hinh thanh trén moéi truong bé sung IBA co
hinh dang manh va nhiéu ré con, diéu nay cting da
duoc ghi nhan trén loai hoa hoang lan T. Yakawa
(D. trankimianum T. Yukawa) [15].

Béng 3. Anh hudng ctia NAA va IBA dén su tao r& 7n vitro (sau 4 tudn nuéi cdy)

NAA (mg/]) IBA (mg/1) So ré Chiéu dai (cm)
0 0 6,00 + 0,57 ¢ 456+0,72 a

0,1 12,33+ 1,45¢ 2,46 £ 0,14 ab

0,5 25,00+ 2,08 be 3,56 + 0,89 ab
1 27,00 £ 5,00 ab 1,26+£0,17b
12,33+ 0,33 ¢ 4,00 + 0,76 ab

17,00 + 2,00 ab 3,00+ 0,57 ab

30,00+ 3,60 a 3,03+ 0,51 ab

Hinh 4. Phén g tao ré ctia cay Luoc vang trén
moéi truomg c6 bé sung 1 mg/1 IBA (*) (Bar- 1 cm)

3.1.5. Thuin hoa choi trén viron wom

Gia thé dé trong cay la mot yéu to rat quan
trong trong viéc tao diéu kién thich nghi cho cay
ngoai vuon wom. Choéi in vitro dat chiéu cao tir 3,0 -
3,5 cm, c6 4 - 514, bo ré khoe, sinh truéng tot,
duoc cdy chuyén ra ngoai nha luéi. Choi cay Luoc
vang sinh trudng, phat trién tot trén hau hét cac
gia thé. Tren gia thé xo dira, c6 chiéu cao chéi 9,02
cm sau 2 thang (Bang 4, hinh 5). Chéi duoc trong
trong dat sach c6 than choi cao hon, 14 dai hon va
c6 mau xanh dic trung. Choi dugc trong trong xo
dra it dinh duong c6 than choi nho hon, 14 c6 mau
vang nhat nhung c6 ré phat trién va dai hon do xo
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dtra thoang va nhe (Hinh 5). Nghién cttu cta Ara
va cs (2013) [16] ciing st dung gia thé dat sach dé

thuan hoa choi cdy mo trong nha ludi.

Bang 4. Thuin héa cay Luoc vang (sau 8 tuin)

bat xo dira bat sach
Tuéan Chiéu cao than Chiéu dai 1a Chiéu cao than Chiéu dai 1a
(cm) (cm) (cm) (cm)
W1 3,5+£0,15 2,96 + 0,13 3,00+ 0,12 2,94+ 0,11
W2 3,92+0,13 3,09+0,14 4,20+ 0,12 3,50+0,14
W3 5,37+0.21 3,47 £ 0,13 6,61 + 0,10 5,20 +£0,19
W4 6,49 £ 0,26 4,37+ 0,14 7,94 £0,15 6,11 + 0,20
W5 7,31+ 0,20 5,30+ 0,13 11,22 £ 0,24 6,67 £ 0,21
W6 7,95+ 0,17 531+0,13 13,01 + 0,20 6,95 + 0,19
W7 8,43+ 0,16 5,38+ 0,13 14,49 £ 0,22 7,64 +£0,21
W8 9,02+0,10 539+0,11 15,09 + 0,30 7,99 + 0,26

Hinh 5. Chéi Lugc vang duoc trong trong khay xo
dira (B) sau 2 thang (Bar - 1 cm)

3.2. Nubi cdy mo seo

3.2.1. Nuéi cdy tao mo seo

L4 in vitro duwoc cat thanh ting doan hinh
vuong khoang 1 cm?® Mau 14 duoc nuoi cdy trén
moi truong MS c6 bd sung NAA va 24D c6 cac
noéng do khac nhau. Nghiém thic c6 bé sung 2,4D
thich hop cho su tao mo seo tir 14 Luoc vang. Nong
do 1 -2 mg/1 2,4D 1a thich hop cho ra két qua tao
mo seo tuoi X0p, c6 mau trang, khong trong suot
(Bang 5). Nong do 2,4D cao (3 mg/l) mo seo bi
hoéa nau. Méi truong c6 NAA kich thich mo seo tao
ré tot hon 1a cho sinh truong mo seo (Bang 5).
Thoi gian tao mo seo trén moi truong bo sung 1 - 2
mg/12,4D va NAA cho két qua 21 - 18 ngay.

Két qua ciing duoc ghi nhan & loai hoa ctru ly
huwong (Ruta Chalepensis) [17], cay chum ngay
(Moringa oleifera Lam) [18, 19], cay riéng
(Pimpinella alpina) [20].

Béng 5. Anh hudng ciia NAA va 2,4D dén sy tao mé seo (sau 4 tuin)

NAA (mg/]) 2,4D (mg/1) Ty 1é tao mo seo (%) | Thoi gian tao mo seo (ngay)
0 0 - -
1 7,30 = 3,09 21,04 £ 2,09
2 7,30 + 3,09 18,42+ 1,30
3 5,70 £ 3,00 16,45+ 1,27
1 62,90 + 6,94 21,58 +£ 2,14
2 76,80 &+ 5,58 18,20 + 1,58
3 87,70 £ 5,15 15,43+ 0,61
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Hinh 6. St tao thanh mé seo tit 14 in vitro ctia cay Luge vang voi ndong do kinetin 1 ppm va cac t6 hop
auxin (NAA + 2,4D) khac nhau sau 4 tuan nudéi cdy. Mau cdy trén méi tredng khong chira chit diéu hoa
sinh treong (A); 1 mg/1 kinetin + 0,1 mg/1 NAA (B); 1 mg/1 kinetin + 2 mg/1 NAA (C); 1 mg/1 kinetin + 3
mg/l NAA (D); 1 mg/1 kinetin + 1 mg/12,4D (E); 1 mg/1 kinetin + 2 mg/12,4D (F); 1 mg/1 kinetin + 3
mg/12,4D (G). Baradéng-0,5cm
moi truong MS bé sung 1 mg/1 2,4D + 0,5 mg/1
kinetin, m6 seo c6 muc tang truéng cao 4,49; cac
mo seo déu x0p va c6 mau vang nhat sau 4 tuan
nudi cay. Két qua nay ciing duoc ghi nhan ¢ loai cay

ho mang tay (Chlorophytum borivilianum) [22].

3.2.2. Cdy truyén mo seo

Su phat trién ctia mo seo phu thudc vao toc do
tang trudng va thanh phan méi truong nuoi cay. Voi
nong do thich hop gitta auxin va cytokinin kich
thich su tang sinh mo seo [21]. Bang 6 cho thdy,

Béng 6. Anh hudng ciia 2,4D va kinetin dén sy ting sinh mo seo (sau 4 tuin)

2.4D (ppm) Kinetin (ppm) Khoi luo(g; mo seo Tang sinh mo seo
0 0 Raré -
0 0,1 Hoéa nau -
0 0,5 Hoéa nau -
0 1 Hoa nau -
0 2 Hoéa nau -
0,1 0 0,150 £ 0,02 ef 1,50 +£ 0,04 de
0,5 0 0,137+ 0,04 de 1,37 £ 0,46 cd
1 0 0,391+ 0,07 bc 3,91+0,58 ab
2 0 0,326 + 0,08 ab 3,26 £ 0,47 abc
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0,1 0,1 0,145+ 0,02 de 1,45 + 0,05 cde
0,5 0,5 0,286 + 0,04 cd 2,86 + 0,50 abcd
1 0,5 0,449 + 0,02 de 4,49+0,70 a
2 0,5 0,325+ 0,03 de 3,25+ 0,49 abc
3 0,5 0,299 + 0,03 de 2,99 + 0,44 abc
1 1 0,437+ 0,06 a 4,37+0,93 a
2 1 0,394 +0,03 a 3,94+0,73 ab
3 1 0,322 + 0,05 ab 3,22 +£1,13 bed

Hinh 7. Cdy truyén mé seo Lirgc vang sau 4 tuan nudi cdy trén méi truong 2,4D két hop kinetin, Mau mé
seo ra ré trén moi truong khong bd sung 2,4D hay kinetin (A); miu mo seo ting sinh tot trén moéi truong
c6 bé sung 1 mg/12,4D + 0,5 mg/1 kinetin (B) (Bar A, B-1cm)

3.3. Phan tich hoat chat

Két qua phan tich HPLC mau dich chiét tir mo
seo 30 ngay tudi trén moi truong MS co ban cé b6
sung 1 mg/12,4D + 1 mg/1 kinetin, chdi in vitro 5
thang tudi va choi ex vitro 2 thang tudi cho thay,
trén sic ky do ctia tit ca cac mau déu xuat hién 1

14
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peak c6 thoi gian lueu giong véi thoi gian leu cta
chat chuén oleanolic axit (khoang 5 phut) (Hinh 8,
9, 10). Ham luong oleanolic axit trong mau mo seo
cao nhat 0,96 pug/mg, mau chéi in vitro 0,23
ng/mg, chodi ex vitro 0,01 ug/mg. Vi vay, mau mo
seo phu hop dé dung chiét xuat oleanolic axit.

mé seo

chbi in vitro

chbi ex vitro
Dich chiét

Hinh 8. Két qua phan tich ham htgng saponin trong 3 miu Lurgc vang: Mo seo, chéi in vitro, chéi ex vitro
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Hinh 9. Séc ky d6 HPLC phan tich hoat chat oleanolic axit chuin (A); dich chiét mé seo cay hegc vang
(B); chéi in vitro (C); chéi ex vitro (D)

ved 0018y + 1 0401
200 y Ut‘;anlluﬂ_l..

10 20 30 40 50 80

Hinh 10. Phuong trinh duong chuén oleanolic axit
y=4.0018x + 1.0401 (R?<1)

4. KET LUAN

Két qua nghién ctru thiét 1ap nhitng thong so
ky thuat nhan giong Luoc vang thong qua phuong
phap cdy mo dung dot than tir cay me mot nam
tudi. Moi truong dinh duong MS thich hop cho
nudi cdy. Mau cay dugc khtt trung voi
hypochlorite sodium 5% trong 30 phuat. Kich thich
mam choéi ngu tir dot trén moi truong bd sung 2
mg/1 BA, tao cum chéi trén méi truong bé sung
két hop 1 mg/1 BA + 0,5 mg/1 NAA, nhan nhanh
cum chdi trén moéi truong c6 t6 hop IBA 0,5 mg/1 +
1 mg/1 BA; nudi cdy tao ré trén moi truong 0,5

mg/1 NAA dé tao cay hoan chinh; choi duoc thuan
hoéa va trong trén gia thé xo dira khi chuyén ra nha
ludi. Trong qua trinh hinh thanh mo6 seo, moi
trueong bo sung 1 - 2 mg/1 2,4D thich hop dé tao
mo seo nhanh va tuwoi x0p; cdy truyén mo seo
nham ting sinh mé seo trén moéi truong c6 bd
sung 1 mg/12,4D + 1 mg/1 kinetin. Phan tich hoat
chat oleanolic axit cho thay c6 su tich liy trong té
bao mo seo va chai in vitro
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STUDY OF MICROPROPAGATION OF LUOC VANG AND ACCUMULATION
OF OLEANOLIC ACID IN CULTURED TISSUES
Nguyen Hoang Yen Thy', Bui Thanh Hoa!,
Pham Hong Diep', Tran Van Minh*
1 School of Biotechnology, International University,
Vietnam National University Ho Chi Minh city
Summary

The Luoc vang tree (Callisia fragrans Lindl.) needs research to develop valuable medicinal
resources in the tropics. The active ingredients of the Luoc vang plant have great value in
inhibiting the growth of cancer cells, helping to increase cell resistance and stimulating cell
regeneration. Sprouts from vegetative stem nodes are used as culture samples. On MS medium
supplemented with 2 mg/1 BA, the rate of shoot regeneration from stem nodes is 82%. Cultivation
creates shoot clusters on medium supplemented with 1 mg/l1 BA + 0.5 mg/l1 NAA for 1.46
shoots/sample. Rapid multiplication of shoots on medium supplemented with 1 mg/1 BA + 0.5
mg/1 IBA gave 5.87 shoots/sample after 4 weeks of culture. Shoots were cultured to form roots
on medium supplemented with 0.5 mg/l IBA, with an average number of roots reaching 30
roots/bud and an average root length of 3 cm in 4 weeks of culture. Acclimatized shoots on clean
soil substrate has a high survival rate, good growth, tree height reaches more than 15 cm after 2
months of care. MS basic medium supplemented with a combination of 2 mg/1 2.4D + 1 mg/1
kinetin gave the best callus formation results, reaching 76% after 18 days of culture. Callus was
cultured on MS medium supplemented with 1 mg/1 2.4D and 0.5 mg/1 kinetin giving a growth
index of 4.49. Analysis of active ingredients showed an accumulation of saponin (oleanolic acid)
in callus (0.96 pg/mg) and shoots in vitro (0.23 pg/mg).

Keywords: Callisia fragrans (Lindl ), young shoot, shoot cluster, meristem culture, callus culture,
oleanolic acid, micropropagation.
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PDANH GIA HIEU QUA CUA CAC CHUNG
VI KHUAN QUANG DUOGNG KHONG LUU HUYNH
MAU TiA HOA TAN KALI TGOl SU NAY MAM
CUA HAT NGO VA LUA

Lé Thi My Thu"?, Tran Trong Khéi Nguyén?, Nguyén Pirc Trong?,
V6 Minh Thuan?, Phan Chin Hiép?, Lé Vinh Thuc?”

TOM TAT

Thi nghiém duoc thuc hién nham muc tiéu danh gia hiéu qua cta cac chiing vi khuidn quang
duong khong luu huynh mau tia hoa tan kali toi sw ndy mam ctia hat ngo va laa. Thi nghiém duoc
bo tri hoan toan ngau nhién véi cac ching vi khuin hoa tan kali, Cereibacter sphaeroides M-SI-09,
Rhodopseudomonas thermotolerans M-So-11, Rhodospeudomonas palustris M-So-14 va hon hop
3 chung vi khuén lan luot & cac ty 1é pha loang (mL/mL) 1: 500, 1: 1.000, 1: 1.500, 1: 2.000, 1:
2.500 va 1: 3.000, v6i 3 1an 1ap lai, moi 1an lap lai 1a 1 dia petri chita 10 hat ngo hay lua. Két qua cho
thay, cac chung vi khudn C. sphaeroides M-SI-09, R. thermotolerans M-So-11 va R. palustris M-So-
14 khong gay doc doi voi hat ngo va laa & giai doan ndy mam. Trong do, ty 1é pha loang 1: 2.500 &
ca 3 chung vi khuan don C. sphaeroides M-SI-09, R. thermotolerans M-So-11 va R, palustris M-So-
14 va hén hop 3 ching khong gay doc tinh ma con hiéu qua tot nhat toi chi s6 sic séng ctia mam,
voi gia tri 1an luot 1a 17,5, 12,0, 12,6 va 8,72% so v6i doi ching, chi dat 5,47% doi voi hat ngo va
9,60, 9,78, 10,0 va 11,7 so véi doi chung, chi dat 7,31% doi voi hat laa. Dong thoi, ty 1é pha loang 1:
2.500 ciing gop phan cai thién chi s6 ting stc song ctia mam ngd twong ung véi 219,1; 102,7;
129,7; 59,2% va mam lua twong tng véi 31,4; 33,8; 37,3 59,8% doi voi ting ching don M-S1-09, M-
So-11, M-So-14 va hén hop 3 chiing.

Tt khoa: Vi khuin hoa tan kaili, vi khudn quang duong khong lru huynh mau tia, hat lia, i ndy

mam, hat ngo.

1. BAT VAN BE

Sy nay mam cta hat va hinh thanh cay con la
qua trinh chuyén déi quan trong trong chu trinh
song cta cay trong gop phan dat duoc sinh khai va
nang suat cao [1], [2]. Trong do, ving ré la ving
tuong tac lién tuc gitra ré cay va quan thé vi sinh
vat dat. Thong qua dich tiét caa ré cay trong, vi
sinh vat duoc thu hut dén viung ré, xam chiém bé
mat ré va cac mo bén trong [3]. Vi khudn ving ré
kich thich tang truong cay trong (Plant growth

"Hoc vién cao hoc nganh Khoa hoc cay tré)ng, Khoa 29,
Truong Nong nghiép, Trudng Pai hoc Can Tho

? Truong Nong nghiép, Truong Dai hoc Can Tho

3 Hoc vién cao hoc nganh Khoa hoc cay tré)ng, Khoa 30,
Trudng Nong nghiép, Truong Pai hoc Can Tho

* Sinh vién nganh Bao v¢ thuc vat, Khoa 47, Truong Nong
nghiép, Truong Pai hoc Can Tho

* Email: Ivthuc@ctu.edu.vn
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promotion rhizobacteria, PGPR) thong qua mot s6
phuong thitc hoat dong truc ti€p hoac gian ti€p
g6p phan tang ham luong duong chat hiru dung,
san xuat hormone cay trong, phat trién choi va ré,
bao vé cay trong chong lai mot s6 mam bénh [4].
Tuy nhién, tng dung PGPR trén thuc té da bi han
ché boi cac co ché cai thién ting trudng, stc khoe
va nang suit cua cay trong gém kha niang xam
nhap vao ving ré cta cay trong va phat trién trong
cac diéu kién moi truong khac nhau [5]. Hon nira,
vi khuédn noi sinh kich thich ting truéng thuc vat
cht yéu hién dién trong hé thong ré co vai tro tich
cuc doi voi su phat trién cua cay trong ciing nhu
chong lai cac diéu kien bat loi va duoc stt dung lam
phan bon sinh hoc [6]. Vi khudn quang dudong
khong lwu huynh mau tim (PNSB) da duoc ap
dung trong san xuat nong nghiép nho kha nang
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san xuat va tich liy cac hop chat cé loi cho su phat
trién ctia cay trong [7]. PNSB c6 kha nang thuc
hién nhiéu chitc nang htru ich nhue kha ning co
dinh N [8], hoa tan P [9], hoa tan K [10], [11], x&
ly kim loai nang [12] va giam thiéu phat thai CH,
[8], [13]. Ngoai ra, PNSB c6 kha nang ti€t ra cac
kich thich sinh truéng thyc vat nhu: axit indole-3-
acetic va axit 5-aminolevulinic ho tro su phat trién
ctia cay trong [13], [14], [15]. Bén canh do, viéc
khong c6 doc tinh cta té bao 1a mot trong nhiing
tiéu chi quan trong nhat doi voi viec sit dung ché
phdm sinh hoc vao trong thuc té [8]. Ngo hay
duoc goi 1a bap (Zea mays L.) 1a mot loai cay ngii
coc quan trong trén thé gioi duoc st dung lam
thuc pham va thitc an gia suc [16], [17]. Dién tich
canh tac ngo trén toan thé gioi nam 2021 dat 205,9
triéu ha voi téng san lwong 1.210,2 triéu tan [18].
Ngo 1a cay luwong thuc duoc trong phd bién & Viet
Nam, vo6i dién tich 902,8 triéu ha vao nam 2021.
Trong do, ving Dong Nam b6 c6 dién tich canh
tac dat 54,7 nghin ha, nhung nang suit ngé trung
binh cao nhat (71,4 ta/ha) va cao hon trung binh
ca nuoc (49,3 ta/ha). Dién tich canh tac va san
lwong ngod ca nudc co6 xu huodng giam trong giai
doan 2017 - 2021, v6i san luwong nam 2021 dat
4.446,4 nghin tan [19]. Ngoai ra, lua (Oryza sativa
L) 1a cay luong thuc chinh cia hon mét ntta dan
s6 thé gioi [20]. Canh tac lda duoc xem 1a hé sinh
thai dat ngap nudéc do con nguodi tao ra, dong vai
trd quan trong trong san xuat lwong thuc va bao
ton hé sinh thai [21]. Laa 1a cay luong thuc duoc
trong phé bién & Viet Nam, véi dién tich 7.109,0
nghin ha vao nim 2022, tap trung & vung dong
bang song Ctu Long (3.898,6 nghin ha), Bic
Trung bo, Duyén hai mién Trung (1.185,5 nghin
ha) va déng bang song Hong (953,7 nghin ha).
Trong do, déng bang song Ctu Long va déng
bang song Hong c6 ning suat lua cao lan luot 1a
61,9 ta/ha va 61,7 ta/ha, cao hon trung binh ca
nudce (60,0 ta/ha). Dién tich canh tac va san luong
lia ca nudce co6 xu huong giam trong giai doan 2018
- 2022, v6i san luong nam 2022 dat 42.660,7 nghin
tan [22]. Chinh vi vay, nghién ctru duoc thuc hién
nham danh gia doc tinh cta cac ching vi khudn
hoa tan kali d6i voi hat ngo va lua & giai doan nay
mam dé dé xuat ty 1é phu hop cho tmg dung trong
canh tac ngo va lua.

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

Thi nghiém duoc thuc hién tai Khoa Khoa hoc
cay trong, Truong Nong nghiép, Truong Dai hoc
Can Tho.

Hat giong ngo6 lai DK6919S ctia Cong ty
Bayer, co thoi gian sinh truong 90 - 95 ngay. Chiéu
dai trai ng6é khoang 22 cm, 16i nho, hat c6 mau
vang cam, giong chiu han, ctmg cay, xanh 14 va
chong d6 nga tot. Nang suat cao va 6n dinh, dat tir
10 - 12 tan/ha. Ngoai ra, dé danh gia tinh 6n dinh
ctia cac chung vi khudn da thit nghiém, cac chiing
nay duoc danh gia tuong tu trén hat lua, & giong
OMb451.

Giong lua Oryza sativa cv. OM 5451 lai tir t6
hop lai Jasmine 85 x OM 2490, c6 thoi gian sinh
truong 88 - 93 ngay, chiéu cao cay 85 - 95 cm, khoi
lwong 1.000 hat 25 - 26 g va nang suat 6 - 8 tan ha'!
[23].

Ngudén vi khudn quang dudng khong luu
huynh mau tia: Cac chting PNSB hoa tan kali gom:
C. sphaeroides M-SI-09, Rhodopseudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 duoc phan 1ap va tuyén chon tir
dat phu sa trong dé tréong ngo tai huyén An Phu,
tinh An Giang. Ham luong K duoc sinh ra tir 3
ching vi khuén 1an luot 1a 48,8; 49,3; 48,2 mg/L.
Ngoai ra, cac chung nay con c6 kha niang co dinh
N (dat 10,1; 13,5; 11,4 mg/L) va hoa tan Ca-P (dat
26,7; 27,0; 19,5 mg/L).

2.2. Phuong phap nghién ctru

Céac ching vi khudn hoa tan K da tuyén chon
duwoc nuoi cay trong moi truong BIM (pH=5,50) &
diéu kién vi hiéu khi sang. Sau 48 gio, cac ching vi
khuén duoc diéu chinh mat so té bao vi khudn dat
10® CFU/mL twong duong voi gia tri OD= 0,5 &
budc séng 660 nm dé danh gia doc tinh doi voi cay
ngo6 & giai doan ndy mam dua trén chi s6 ndy mam
ctia hat (GI) va chi so6 tang stc song (IVI).

Hat ng6 duoc khtr trung bang ethanol 70%
trong 3 phut va dung dich natri hypochlorite 1%
trong 10 phut, ti€ép theo rtta bang nudc cat vo
trung. Quy trinh dnh gia doc tinh caa vi khuin
dén kha niang nay mam cta hat ngo duoc thuc
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hién theo phuong phap ctia Kantha va cs (2015)
[8] va da duoc diéu chinh. Cac chiing PNSB hoa
tan K duoc st dung dé danh gia doc tinh doi voi
cay ngo thong qua chi s6 ndy mam & cac nong do
khac nhau. Cu thé 1a 1 mL cua moéi chung PNSB
da diéu chinh mat s6 va doi ching (nudc cat) duoc
pha loang theo ty lé thé tich 1an luot 1a: 500, 1.000,
1.500, 2.000, 2.500 va 3.000 mL. Doi v6i hon hop 3
chung PNSB v¢i 0,33 mL cho méi ching don duoc
tron 1an dé c6 1 mL hon hop.

Muoi hat ngoé duwoc dat trén dia petri (10 cm x
1,5 cm) véi gidy loc 4m. Sau do, them 5 mL huyén
phu cta cac ching PNSB & cac néng do khac vao
tig dia va cac dia petri thit nghiém duwoc G & 30°C
trong ti nuoi trong 5 ngay [24]. Sau khi 4, xac
dinh ty 1é ndy mam cta hat ngo, chiéu dai ré va
chiéu cao mam. Cu thé 1a dém so6 hat ndy mam, do
chiéu dai tir hat dén dinh cta r& mam, do chiéu
cao tir hat dén dinh ctia ch6éi mam bang thudc c6
chia vach dén mm.

Thi nghiém duoc bo tri ngau nhién hoan toan,
moi chiing vi khuian & mot nong do pha loang duoc
xem 1a 1 cong thic véi 3 1an lap lai. Ty 1é ndy mam
ctia hat ngo va chi s6 sinh truéng ctia mam duoc
xac dinh theo mo ta ctia Ng va cs (2012) [25] va
Jakubus va Bakinowska (2018) [26] vao 120 gi¢
sau u. Cac chi tieu khao sat duoc st dung dé danh
gia doc tinh ctia ching vi khuan (B) doi véi nay
mam va sinh trudng ctia cay con so voi doi ching
(DW) nhu sau:

RSG (%) = [s6 hat nay mam (B)/s6 hat nay
mam (DW)] x 100.

RRG (%) = [¥ chiéu dai r& mam (B)/ X chiéu
dai ré mam (DW)] x 100.

GI = (RSG x RRG) /100.

Trong do: RSG 1a ty lé phan tram hat nay
mam; RRG 1a ty 1é phan tram su phat trién cua ré;
GI 1a chi s6 ndy mam.

Danh gia su tang trudng ctia cay con xir ly cac
ching PNSB hoa tan K da chon.

GR = (téng sO hat - téng s6 hat khong nay
mam) x 100%/téng s6 hat.

VI = (¥ chiéu dai ré mam + ¥ chiéu dai choéi
mam) x GR (%).

IVI (% = (VIB' VIDW) X 100%/VIDW

Trong d6: GR 1a ty 1é ndy mam; VI 1a chi so
stc song; IVI 1a chi s6 tang stc song ctia mam.

Thi nghiém danh gia anh hudéng ctia cac
ching PNSB lén sy ndy mam cta hat lua duoc
thuc hién tuong tu.

2.3. Xtr Iy 6 lieu

S6 lieu duoc tinh toan va xtt ly thong ké
bang chuwong trinh Microsoft Office Excel 2016. Xt
ly thong ké so lieu bang phan mém SPSS 13.0,
phan tich phuong sai (ANOVA) dé so sanh su
khac biét gitta cac nghiém thic bang phép kiém
dinh Duncan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia cac chiing vi khudn quang
duong khong Iru huynh mau tia hoa tan kali dén
kha niang ndy mam ctia hat ngo

311 Anh hudng cia céc ching vi khudn
quang duong khoéng luu huynh mau tia hoa tan
kali dén chiéu dai ré va chiéu dai choi mam ngo lai

Chiéu dai ré mam: Két qua & bang 1 cho thay,
chiéu dai ré mam khac biét c6 y nghia thong ke 5%
doi voi tat ca chung vi khuan don va hon hop. Doi
v6i chung don M-SI-09, cac ty 1é pha loang 1: 500,
1: 1.500 va 1: 2.500 c6 chiéu dai ré mam tuong
duong nhau véi gia tri twong ung 10,0; 9,44; 9,97
cm. Ty lé pha loang 1: 1.000 c6 chiéu dai ré mam
dat 6,46 cm thap hon ty 1& 1: 1.000 va 1: 3.000,
twong tmg voi 7,51 va 7,90 cm, cao hon so voi doi
ching (2,67 cm). Bén canh do, bé sung chung vi
khu4n M-So-11 ¢6 chiéu dai ré mam cao nhat & ty
lé pha loang 1: 2.500 véi 6,73 cm. Cac ty 1é pha
loang 1: 500, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 3.000
c6 chiéu dai ré mam dao dong 4,53 - 5,93 cm, cao
hon so véi doi chung (2,67). Trong khi do, ty le
pha loang 1: 500 va 1: 2.500 ctia chung vi khuan M-
So-14 ¢6 chiéu dai ré mam cao twong duong nhau,
lan lwot 1a 5,87 va 6,12 cm. Doi voi hon hop 3
chung vi khuén, ty lé pha loang 1: 1.000, 1: 2.000 va
1: 2.500 c6 chiéu dai ré mam cao twong nhau va
cao hon so v6i cac ty 1é pha loang 1: 500, 1: 1.500,
1: 3.000, véi gia tri 4,60; 4,90; 4,93 cm so voi 2,94;
3,34; 2,19 cm, theo thtt tu. Bang 1 ciing cho thay,
b6 sung ting chiing don PNSB hoa tan kali M-SI-

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024 27



KHOA HOC CONG NGHE

09, M-So-11, M-So-14 & cac ty 1é pha loang 1: 500
dén 1: 3.000 hoac hén hop 3 chiing vi khuan véi ty
1é pha loang tir 1: 1.000 dén 1: 3.000 da gép phan
cai thién chiéu dai ré mam so voi doi chimg. Két
qua nay tuong tu voi nghién ctru ctia Miljakovi¢ va
cs (2022) [27], b6 sung chung don vi khuan kich
thich sinh truong cay trong Bacillus megaterium
hodc hén hop 2 ching vi khuan Bradyrhizobium
Jjaponicum va Bacillus megaterium c6 chiéu dai ré
mam dau nanh lan luot 1a 157,50 va 154,57 mm so
voi doi ching (144,63 mm). Bén canh do, Roman-
Ponce va cs (2017) [28] ciing cho biét, hat mu tat
(Brassica nigra) duoc b6 sung timg chting don vi
khuan Microbacterium sp. CE3R2, Bacillus sp.
CMI1K3, Bacillus sp. CEIRI0, Alcaligenes sp.
CEIR6 hoac hdon hop 7 chung vi khuin
(Microbacterium sp. CE3R2, Microbacterium sp.
NEIRS5, Curtobacterium Sp. NMIRI,
Microbacterium sp. NM3R9, Bacillus sp. CMIRS3,
Bacillus sp. CE1RI10, Alcaligenes sp. CEIR6) da
cai thién chiéu dai ré mam so v6i khong bé sung vi

khuan. DPong thoi, két qua nghién ctu cia
Noumavo va cs (2013) [29] cho thdy, hat ngo duoc
bd sung vi khuén kich thich ting trudng cay trong
duéi dang chiung don Azospirillum Iipoferum,
Pseudomonas fluorescens, hodc hon hop 2 ching
vi khudn Azospirillum lipoferum va Pseudomonas
fluorescens, Azospirillum lipoferum va
Pseudomonas putida, Pseudomonas fluorescensva
Pseudomonas putida c6 chiéu dai ré mam dao
dong khoang 13,43 - 16,79 cm, cao hon so voi doi
ching (11,08 cm). Hagaggi va Mohamed (2020)
[30] ciing cho biét, chiéu dai ré mam ngd c6 bd
sung vi khuan Mixta theicola SAR (65 + 6,1 mm)
cao hon so voi d6i chimg (31 + 8,9 mm). Tuy
nhién, trong nghién ctru nay chiéu dai chéi mam
chua theo mot quy luat nhat dinh, nén cac nghién
ctru tiép theo can danh gia hiéu qua ctia cac chiing
vi khu4n hoa tan kali qua nhiéu thi nghiém hoac
nhiéu loai hat giong khac nhau. Diéu nay cho thay,
bd sung vi sinh vat gép phan cai thién chiéu dai ré
mam so v6i khong bd sung.

Béng 1. Anh huéng ciia cac chiing vi khuén quang duomg khong lia huynh mau tia hoa tan kali
dén chiéu dai ré va chiéu dai chdéi mam ngo

Ty 1é pha Chiéu dai ré (cm) Chiéu dai chéi mam (cm)
(rrll(I)f;I;lz(lgL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 2,67¢ 2,67¢ 2,67¢ 2,67¢ 4,47¢ 4,47¢ 4,47¢ 4,47
1: 500 10,0 5,93 5,87% 2,94 6,32¢ 6,21% 5,444 4,58
1: 1.000 7,51° 5,03¢ 4,20¢ 4,60? 5,891 5,95 4,85° 4,93
1: 1.500 9,44* 5,64 5,23 3,34" 7,13" 6,11% 6,08" 6,22%
1: 2.000 6,46° 4,801 5,13" 4,90 6,02 5,44¢ 5,98 5,96
1: 2.500 9,97% 6,73" 6,12% 4,93 8,12% 6,15" 6,90% 5,97%
1: 3.000 7,90 4,534 4,13° 3,19 7,01° 5,51 5,58 5,83%
Muecy « « « « « x x x
nghia
CV %) 5,12 4,57 8,81 6,01 3,32 4,72 4,77 4,90

Ghi chi: Trong cung mot cot, nhitng soé co chir theo sau khac nhau thi cé sur khic biét y nghia thong
ké ¢ muic 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

Chiéu dai choi mam: Chiéu dai chéi mam ngo
khac biét c6 y nghia thong ké 5% gitta cac chiing
don vi khuidn M-SI-09, M-So-11, M-So-14 va hon
hop 3 ching vi khuan. Trong do, chiing vi khuin

M-SI-09 va M-S0-14 c6 chiéu dai choi mam cao
nhat & ty 1é pha loang 1: 2.500, voi gia tri twong
tmg 8,12 va 6,90 cm. Chiéu dai chéi mam dao dong
589 - 7,13 cm va 4,85 - 6,08 cm & cac ty lé pha
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loang 1: 5.00, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 3.000
twong tng voi ching vi khuan M-SI-09 va M-So-14.
Chiéu dai chéi mam cao twong duwong nhau & cac
ty 1é pha loang 1: 500, 1: 1.000, 1: 1.500 va 1: 2.500
doi véi chiing vi khudn M-So-11, véi gi4 tri 1an luot
6,21; 5,95; 6,11; 6,15 cm. Hon ntta, cac ty 1é pha
loang 1: 1.000 va 1: 3.000 c6 chiéu dai chéi mam
cao hon so véi doi ching, 1an luot 1a 5,44 va 5,51
cm so voi 4,47 cm. Déi voi hon hop 3 chung vi
khuin, cac ty lé pha loang 1: 1.500, 1: 2.000, 1:
2.500 va 1: 3.000 c6 chiéu dai chdéi mam lan luot la
6,22; 5,96; 5,97; 5,83 cm, cao hon so véi cac ty 1é
pha loang 1: 500; 1: 1.000 va doi chimg, twong tng
voi 4,58; 4,93; 4,47 cm (Bang 1).

biéu nay cling tuong tu voi két qua nghién
cttu trén dau nanh cua Miljakovi¢ va cs (2022) [27]
ap dung timg ching don vi khudn Bradyrhizobium
Jjaponicum hodc Bacillus megaterium hay hon hop
2 ching vi khudn Bradyrhizobium japonicum va
Bacillus megaterium cing da gop phan tang chiéu
dai mam tuong tng véi 128,18; 127,51; 127,08 mm
so voi doi chung khong bé sung vi khuédn, voi
118,42 mm. Bén canh d6, Noumavo va cs (2013)
[29] cho biét, hat ngo duoc bd sung vi khuén kich
thich tang cay trong ¢ dang ching don, hén hop 2
chung vi khuian hodc hén hop 3 ching vi khuin
(Azospirillum lipoferum, Pseudomonas fluorescens,
Pseudomonas putida) c6 chiéu dai dao dong 7,07 -
8,39 cm, cao hon so v6i d6i ching, voi 5,43 cm.

312 Anh hudng cia cic ching vi khudn
quang duong khong Iuu huynh mau tia hoa tan
kali dén ty I¢é ndy mam va chi s6 ndy mam ngo lai

Ty Ié ndy mam: Két qua & bang 2 cho thay, ty
lé ndy mam cta hat ngo6 khac biét c6 y nghia thong
ké 5% & cac chung don M-SI-09, M-So-14 va hon
hop 3 ching vi khuin. Ty 1¢ ndy mam cta hat ngo
tueong duong & cac ty 1é pha loang tir 1: 500 dén 1:
3.000 va cao hon so véi doi chiing, twong tmg voi
96,7 - 100% so véi 76,7%. Trong khi do, ching vi
khuan M-So-14 c6 ty 1¢ ndy mam & ty 1é pha loang
1: 500 (96,7%) tuong duwong véi cac ty 1é pha loang
1: 1.500, 1: 2.000, 1: 2.500 véi gia tri twong tng
86,7; 86,7; 96,7%. Doi voi hon hop 3 ching vi
khudn, ty 1é ndy mam cao nhat & ty 1é pha loang 1:
1.000, voi 96,7%. Tuy nhién, ty 1é ndy mam khac
biet khong co y nghia thong ké gitta cac ty lé pha
loang & chung vi khudn M-So-11.

Két qua & bang 2 cho thay, bé sung vi khuin
hoa tan kali chiing don M-SI-09 & ty 1é pha loang 1:
500 dén 1: 3.000, M-So-14 véi ty 1é pha loang 1: 500
va 1: 2.500 hoac hén hop 3 ching vi khuén ¢ ty lé
pha loang 1: 1.000 c6 ty 1é ndy mam cua hat ngo
cao hon so voi doi chimg chi b6 sung nudc cat vo
trung. Két qua nghién cttu nay tuwong dong voi két
qua nghién ctru cua Miljakovi¢ va cs (2022) [27],
hat dau nanh duoc b sung vi khuin Bacillus
megaterium hoac hén hop 2 ching vi khuin
Bradyrhizobium  japonicum va Bacillus
megaterium c6 ty 1é ndy mam (dat twong tng 90,75
va 90,50%) cao hon so voi doi chimg (87,25%). Hon
nita, hat ngd b6 sung ching don vi khuidn
Azospirillum lipoferum, Pseudomonas fluorescens,
hodc hon hop 2 ching Pseudomonas fluorescens
va Pseudomonas putida c6 ty 1é ndy mam lan luot
la 98,33; 93,33; 100,00% cao hon so voi doi ching,
voi 81,67% [29]. Theo Hagaggi va Mohamed
(2020) [30], ty lé ndy mam ctia hat ngé duoc bo
sung vi khuidn Mixta theicola SAR (97 + 9,35%)
ciing cao hon so véi doi chimg (70 + 9,35%).

Chi s6 ndy mam: Két qua & bang 2 cho thay,
chi s6 ndy mam cua hat ngo khac biét c6 y nghia
thong ke 5% & cac ching vi khuan M-S1-09, M-So-
11, M-So-14 va hén hop 3 chang vi khudn. O
ching don vi khudn M-SI-09, chi s6 ndy mam cao
tuong duong nhau & cac ty 1é pha loang 1: 500, 1:
1.500, 1: 2.500, lan luot 1a 490,1; 445,4; 471,1% cao
hon so voi cac ty 1é pha loang 1: 1.000, 1: 2.000 va
1: 3.000, twong tng vo6i 355,6; 315,8; 385,9%. Trong
khi do, chi s6 ndy mam ¢ ty 1é pha loang 1: 500 va
1: 1.500 cta chung vi khuan M-So-11 lan luot 1a
289,8 va 292,5% tuong duong voi ty 1€ pha loang 1:
2.500 (261,3%) va cao hon cac ty 1é pha loang 1:
1.000, 1: 2.000, 1: 3.000, voi 229,1; 210,2; 199,2%,
theo thtt tu. Déi v6i ching vi khudn M-So-14, chi
s6 ndy mam ¢ ty 1é pha loang 1: 500 va 1: 2.500
cao tuwong dwong, voi gia tri twong tng 278,1 va
288,9%, cao hon so voi cac ty 1é pha loang 1: 1.000,
1: 1.500, 1: 2.000, 1: 3.000, dao dong trong khoang
160,5 - 220,7%. Chi s6 ndy mam cao tuong duong
nhau & ty lé pha loang 1: 1.000 va 1: 2.000 doi voi
hon hop 3 chang vi khuén, voi 217,4 va 200,2%,
theo tht tw, cao hon so véi cac ty 1é pha loang 1:
500, 1: 1.500, 1: 2.500, 1: 3.000, dao dong tir 124,6 -
130,5%.
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Béng 2. Anh hudng ctia céc chiing vi khuin quang duong khong leu huynh mau tia hoa tan kali dén ty le
nay mam va chi s6 ndy mam ngé

Ty lé pha Ty 1é ndy mam (%) Chi s6 ndy mam (%)
(ni(l)jlﬁL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
DC 76,7 76,7 76,7 76,7° - -

1: 500 100? 100 96,7° 86,7> | 490,1* 289,8° 278,1° 124,6°
1: 1.000 96,7¢ 93,3 83,3" 96,7 | 355,6° | 2291 170,4° | 217,4*
1: 1.500 96,7° 90,0 86,7 80,0 | 4454° 292,5° 220,7° 130,5°
1: 2.000 100? 90,0 86,7 83,3 | 315,8° 210,2°¢ 218,2° | 200,2°
1: 2.500 96,7 93,3 96,7* 80,0° | 471,1° 261,3% 288,9° 126,4
1: 3.000 100? 90,0 80,0° 83,3 | 385,9° 199,2¢ 160,5° 129,3"

Mtrc y nghia * ns * * * * * *
CV (%) 4,58 8,36 7,55 5,82 6,89 9,56 46,00 10,19

Ghi chi: Trong cung mot cot, nhitng sé co chir theo sau khac nhau thi co sur khac biét y nghia thong
ké ¢ muic 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

Chi s6 ndy mam dat cao ¢ ty 1¢ pha loang 1:
500, 1: 1.500, 1: 2.500 & ching vi khuan M-S1-09 va
M-So-11, trong khi @6, chi ndy ndy mam & ching vi
khudn M-So-14 va hon hop 3 ching vi khudn dat
cao ¢ ty 1é pha loang 1: 500, 1: 2.500 va 1: 1.000, 1:
2.000, theo thit t (Bang 2). Két qua nay tuong tu
voi nghién ctu ctia Nookongbut va cs (2020) [31]
hat dau tay (Phasecolus vulgaris L) b6 sung vi
khuan quang duong khong lwu huynh mau tia
KKSSRI1 véi ty 1é pha loang 1 g/L c6 chi s6 nay
mam cao hon so véi ty 1é pha loang 5 g/L va 10
g/L & ca 2 diéu kién pH 4,5 (84,87% so voi 51,41 va
54,54%) va pH 7,0 (68,81% so voi 61,92 va 64,34%).
Bén canh d6, Kantha va cs (2015) [8] cing cho
biét, chting vi khuan Rhodospeudomonas palustris
KT103 & ty 1é pha loang 1: 2.000 va 1: 3.000 c6 chi
s6 nay mam cao lan luot 99,27 va 105,42% so voi
cac ty lé pha loang 1: 500 va 1: 1.000, twong tng voi
80,61 va 742%. Tuy nhién, ¢& ching
Rhodospeudomonas  palustris ~ PP803 va
Rhodospeudomonas palustris P1 c6 chi s nay
mam cao & ty 1é pha loang lan luot 1a 1: 1.000 va 1:
500, twong tng v6i 111,90 va 107,60%.

3.1.3. Anh huéng cia céc ching vi khuén
quang duong khong Iru huynh mau tia hoa tan
kali dén chi so suc song va chi s tang sic song
cua hat ngo

Chi s6 sirc song: Két qua & bang 3 cho thay,
chi so stc song khac biét c6 y nghia thong ké 5% &
cac chung vi khudn M-SI-09, M-So-11, M-So-14 va
hon hop 3 ching vi khuédn. Déi véi ching vi khudn
M-SI-09, chi s6 sttc song cia hat ngo cao & ty le
pha loang 1: 2.500, véi 17,5% tuong dwong véi ty 1é
pha loang 1: 500 va 1: 1.500, twong tmg voéi 16,2 va
16,0%, cao hon so v6i cac ty lé pha loang 1: 1.000,
1: 2.000, 1: 3.000, lan luot 1a 13,0, 12,5, 14,9. Hon
nita, chi s6 sic song cta hat ngdé duoc ghi nhan
thap nhat & cong thice doi ching, voi 5,47%. Chi so
stc song cta hat ngd & chung vi khuan M-So-11
dat cao & ty 1é pha loang 1: 500, 1: 1.500, 1: 2.500,
tuong tmg voi 12,1; 10,6; 12,0%, cao hon so voi doi
chimg (5,47%). O chiing vi khudn M-So-14, chi s
stc song ctia mam cao nhat & ty 1é pha loang 1:
2.500 (12,6%) va thap nhat 1a chi so stic séng cua
do6i ching. Tuy nhién, chi s6 sttc s6ng cia mam &
hon hop 3 ching vi khuéan cao twong duwong nhau &
ty 1é pha loang 1: 1.000, 1: 2.000, 1: 2.500, lan luot
1a 9,23; 9,05; 8,72%, cao khac biét c6 y nghia thong
ké 5% so voi doi chung.

Chi s6 ting suc séng cua mam: Két qua &
bang 3 cho thdy, chi s6 ting stc s6ng clia mam
ng6 khac biét c6 y nghia thong ké 5% & cac chiing
vi khuan M-SI-09, M-So-11, M-So-14 va hén hop 3
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chung vi khudn. Chi s ting sttc song ctia mam
cao ¢ ty lé pha loang 1: 2.500 (219,1%) doi voi
chung vi khuidn M-SI-09, twong duong voi ty 1é pha
loang 1: 500 va 1: 1.500, voi 198,5 va 192,3%, cao
hon so v6i cac ty 1é pha loang 1: 1.000, 1: 2.000, 1:
3.000, lan luot 1a 137,2, 127,9 va 172,2%. Dai voi
ching vi khudn M-So-11, ty 1é pha loang 1: 500 va
1: 1.500 c6 chi so tang stc song ctia mam lan luot
la 121,7 va 110,1%, tuong duong voi ty 1é pha loang
1: 1.000 va 1: 2.500, voi 87,2 va 102,7%, theo thi tu,
cao hon chi so tang sttc song ciia mam & ty 1é pha
loang 1: 2.000 va 1: 3.000, twong tng vo6i 67,8 va
65,0%. Ty 1é pha loang 1: 2.500 & ching vi khu4n
M-So-14 c6 chi s6 ting sttc song cta mam dat
129,7% twong duong voi ty 1é pha loang 1: 500 va
cao hon cac ty lé pha loang 1: 1.000, 1: 1.500, 1:
2.000, 1: 3.000, dao dong tir 37,3 - 78,7%. Bén canh
d6, doi voi hon hop 3 ching vi khuén, chi s6 ting
stc song clia mam cao & ty 1é pha loang 1: 1.000 va
1: 2.000 1an luot 1a 68,5 va 65,3%, tuong duong voi
ty 1é pha loang 1: 2.500, v6i 59,2%, cao hon so voi
cac ty le 1: 500, 1: 1.500 va 1: 3.000, véi gia tri
tuwong tng 18,8; 39,6; 37,1%.

Chi s6 stc s6ng ctia mam & cac ty 1é pha loang
1: 500 dén 1: 3.000 ¢ cac ching vi khuan M-SI-09,
M-So-11, M-So-14 va 1: 1.000 dén 1: 3.000 ¢ hon
hop 3 chung vi khu4n cao hon so véi doi chimg.
Két qua nghién cttu nay da gép phan dan dén tang
chi s6 tang stc song ctia mam & cac ty 1é pha loang
(Bang 3). Két qua nghién cttu nay phu hop voi két
qua nghién cttu cia Noumavo va cs (2013) [29],
hat ng6 b6 sung hén hop 2 chiing vi khuin viing
ré kich thich tang trudng cay trong Pseudomonas
fluorescens va Pseudomonas putida cé chi s6 stc
s6ng mam cao hon 77,54% so véi doi chimg khong
b6 sung vi khuin va ciing da gép phan nang cao
chi so tang stic s6ng ctia mam ngd. Két qua tuong
tu trén hat ngo, voi chi so stic song tang 55% boi P.
putida [32]. Bén canh d6, Hagaggi va Mohamed
(2020) [30] cting cho biét, chi s6 stc song cua
mam ngd & nghiém thic b6 sung ching vi khuin
Mixta theicola SAR dat 1173% cao hon so véi doi
ching (539%), chi s6 sttc song ctia mam ngd bd
sung chung vi khudn Mixta theicola SAR cao hon
doi ching 634%.

Béng 3. Anh huéng ciia cac chiing vi khuén quang duomg khong lia huynh mau tia hoa tan kali
dén chi sd strc s6ng va chi s6 ting strc song ctia mam ngo lai

Ty lé pha Chi s6 sttc song (%) Chi s6 ting sttc song ctia mam (%)
(HIICI)J;}IEL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 5,47¢ 5,47¢ 5,47¢ 5,47¢ - -
1: 500 16,3% 12,12 11,0 6,514 | 198,5® 121,7# 100,1% 18,8°
1: 1.000 13,0° 10,3 7,52° 9,23 137,2¢ 87,23 37,3° 68,5
1: 1.500 16,0%° 10,6™° 9,79 7,65 192,3% 110,1* 78,7 39,6™
1: 2.000 12,5° 9,19 9,66 9,05 127,9° 67,8 76,4" 65,3"
1: 2.500 17,5* 12,0° 12,6% 8,72% 219,1° 102,7% 129,7? 59,2
1: 3.000 14,9 9,04¢ 7,77° 7,51 172,2 65,0¢ 41,9° 37,1°
Micy |, . . . . . . .
nghia
CV %) 6,24 10,1 9,72 7,66 9,44 20,7 47,7 23,3

Ghi chi: Trong cung mot cot, nhitng sé cé chir theo sau khac nhau thi cé sur khac biét y nghia thong
ké ¢ muic 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

Két qua nghién ctru nay cho thay, cac ching
PNSB cai thién duoc chiéu dai choi mam, chiéu

dai ré, ty 1é ndy mam va chi so stc soéng ctia hat
ngo. Diéu nay cho thiy, cac chung vi khuin hoa
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tan K khong chi c6 tiém ning trong cung ciap K
ma con trién vong trong cai thién sitc khoe cay
trong dudi dang ché phim sinh hoc.

3.2. Anh hudng ciia cac chiing vi khudn quang
dudng khong lteu huynh mau tia hoa tan kali dén
kha niang ndy mam ctia hat laa

321 Anh huéng cia céc ching vi khuén
quang duong khong Iru huynh mau tia hoa tan
kali dén chiéu dai ré va chiéu dai choi mam hia

Chiéu dai ré mam: Doi voi chiing don M-SI-09,
hodc hon hop 3 ching M-S1-09, M-So-11, M-So-14
c6 chiéu dai ré mam dat cao nhat & ty 1é pha loang
1: 2.500, voi gia tri 6,24 va 8,03 cm so véi cac ty lé
pha loang con lai 4,53 - 5,57 va 5,08 - 7,32 cm. Dai
v6i chiing M-So-11, M-So-14, cac ty 1é pha loang 1:
500, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 2.500 c6 chiéu
dai ré (5,65 - 6,46 cm) cao hon & ty 1é pha loang 1:
3.000 (5,76 cm). Doi voi chiing M-So-14, tat ca cac
ty 1¢ pha loang khao sat déu co chiéu dai ré dai
hon doi ching, nhung & ty 1é pha loang tir 1: 1.500
trd len, chiéu dai ré c6 khuynh huong cao hon

(Bang 4). Diéu nay cting phu hop véi nghién ctru
ctia Nookongbut va cs (2018) [33], b6 sung chiing
B. megaterium DD-2, B. aryabhattai DD-3 va B.
subtilis DD-4 gép phan ting sinh khai ré va chiéu
dai ré lua.

Chiéu dai choéi mam: Chiéu dai chéi mam dat
cao nhat ¢ ty le pha loang 1: 2.000, vé6i 3,77 cm doi
voi chiing M-SI-09 va 3,58 cm d6i voi chiing M-So-
11. Tuy nhién, ching M-So-14 c6 chiéu dai chéi
mam tuong duwong nhau & tit ca cac ty lé pha
loang, voi gia tri trung binh 3,36 cm. Trong trueong
hop st dung hon hop 3 chung, chi cé ty 1é pha
loang 1: 2.500 dat chiéu dai chéi (3,65 cm) cao hon
doi chimg (Bang 4). Két qua nay phu hop voi
nghién ctu ctia Kantha va cs (2015) [8], tat ca cac
nghiém thitc c6 b6 sung PNSB nhu P1, TK103,
PP803 cao hon so v6i khong b6 sung. Trong
truong hop 4ap dung trén cay lua, B
methylotrophicus DD-1 giup tang chiéu dai choi
lua [34].

Béng 4. Anh hudng ciia cac chiing vi khuén quang duong khong liu huynh mau tia hoa tan kali dén
chiéu dai ré va chiéu dai ch6i mam laa

Ty lé pha Chiéu dai ré (cm) Chiéu dai chéi mam (cm)
(nllizjrﬁu M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
DC 5,08° 5,08° 5,08° 5,081 3,04¢ 3,04¢ 3,04 3,04°
1: 500 5,51 5,65 5,89" 7,32" 3,20° 3,14° 3,20 3,32%
1: 1,000 5,57" 6,35 5,86" 6,38" 3,40 3,33" 3,50 3,43%
1: 1,500 5,41 6,13% 6,082 6,93" 3,50" 3,15° 3,26 3,41%
1: 2,000 5,30 6,38 6,272 6,75" 3,77 3,58 3,45 3,36%
1: 2,500 6,42% 6,46" 6,53" 8,03% 3,52" 3,32" 3,50 3,657
1: 3,000 4,534 5,67 6,282 5,99¢ 3,42" 3,13¢ 3,26 3,18"
Mtec y nghia * * * * * * ns *
CV %) 18,3 14,8 13,2 24,4 11,9 9,77 9,01 9,96

Ghi chi: Trong cung mot cot, nhitng sé co chir theo sau khac nhau thi cé sur khac biét y nghia thong
ké ¢ muic 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

322 Anh hudng cia cic ching vi khudn
quang duong khong Iru huynh mau tia hoa tan
kali dén ty I¢ ndy mam va chi s6 ndy mam hia

- Ty I¢ ndy mam: Bang 5 cho thiy, ty 1& nay
mam cta ching M-SI-09 va M-So-11 rat bién dong

32

gitta cac ty lé pha loang, dao dong 90 -100%. Trai
lai, chting M-SI-09 dat ty lé ndy mam tuong duong
nhau gitta cac ty 1é pha loang khao sat (90 - 100%).
Tuy nhién, st dung hén hop ba ching M-SI-09, M-
So-11, M-So-14, ty 1é ndy mam & tat ca cac ty 1é pha
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loang déu cao hon so véi doi ching, voi 96,7 - 100%
so voi 90%.

- Chi s6' ndy mam: Bang 5 cho thdy, ching M-
S1-09, hodc hon hop 3 ching M-SI-09, M-So-11, M-
So-14 dat chi s6 ndy mam theo thit tu cta ty 1é pha
loang 1: 2.500 > 1: 2.000 ~ 1: 1.500 ~ 1: 1.000 ~ 1:
500 >1: 3.000, véi 135,6 > 111,7 ~ 1183 ~ 117,7 ~
120,5 > 99,0% va 175,6 > 147,6 ~ 151,6 ~ 150,4 ~
154,3 > 131,0%. Doi voi chiing M-So-14, chi s6 nay

mam tuong duong nhau & cac ty lé pha loang, voi
128,1 - 142,9%. Theo Kantha va cs (2015) [8] chi so
nay mam trong diéu kién b6 sung ché phdm sinh
hoc 1a 105 - 117% so véi stt dung nudc cat 1a 94%.
Ngoai ra, theo Nookongbut va cs (2018) [35] bo
sung PNSB cai thién chi s6 ndy mam cta hat laa.
biéu nay cho thay, tiém ning cta cac ching PNSB
trong cai thién chi s6 ndy mam hat giong.

Béng 5. Anh hudng ctia céc chiing vi khuin quang duong khong leu huynh mau tia hoa tan kali dén ty le
nay mam va chi s6 ndy mam lia

Ty lé pha Ty 1é ndy mam (%) Chi s6 nay mam (%)
loan
(mL /rr%L) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 90,0° 90,0° 90,0 90,0° - - - -

1: 500 100,0? 100,0? 96,7 96,7* 120,5" 123,6¢ 128,8 154,3°
1: 1,000 96,7% 93,3" 96,7 100,0* | 117,7° 129,3 128,1 150,4°
1: 1,500 100,0? 100,0? 96,7 100,0* | 118,3° 134,12 128,3 151,6
1: 2,000 96,7% 93,3" 96,7 100,0* | 111,7° 130,0" 132,7 147,6°
1: 2,500 96,7 100,0? 100,0 100,0* | 135,6° 141,3? 142,9 175,6
1: 3,000 100,0? 100,0? 96,7 100,0* 99,0¢ 124,0¢ 132,6 131,0¢

Mtic y nghia * * Ns * * * ns *

CV (%) 635 | 771 | 53¢ | 667 | 177 | 88 | 738 | 163

Ghi chi: Trong cung mot cot, nhitng sé co chir theo sau khac nhau thi cé sur khac biét y nghia thong
ké ¢ mutc 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

323 Anh hudng cia cic ching vi khudn
quang duong khong Iwu huynh mau tia hoa tan
kali dén chi so sitc song va chi so tang sic song
cua hat liia

- Chi s6 sttc song: Doi voi chuing M-SI-09 va
hén hop 3 ching M-SI-09, M-So-11, M-So-14, ty lé
pha loang 1: 2.500 dat chi s6 sitc séng cao nhat.
Tiép dén 1a cac ty le pha loang 1: 500, 1: 1.000, 1:
1.500, 1: 2.000, co chi s6 sttc song cao hon ty le 1:
3.000. Chi s6 sttc song dat thdp nhat & nghiém
thuc doi ching. Cu thé 13, chi s6 stic song 9,60 >
8,71 - 8,97 > 7,95 > 7,31% do6i voi chung M-SI-09;
9,78 > 10,1 - 10,4 > 9,17 > 7,31% d6i v6i hon hop 3
ching M-SI-09, M-So-11, M-So-14. Doi voi chiing
M-So-11, M-So-14, tat ca cac ty 1é pha loang déu c6
chi s stc song cao hon doi chimng, voi 8,79 - 9,78
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va 8,77 - 10,0 so véi 7,31%. Trong dd, chi so stic
song cao nhat ¢ ty 1é pha loang 1: 2.500 (Bang 6).

- Chi s6'tang sirc song cia mam. Tat ca cac ty le
pha loang 1: 500, 1: 1.000, 1: 1.500, 1: 2.000, 1: 2.500,
1: 3.000 déu c6 chi so ting sic séng clia mam cao
hon so véi doi chung, dao dong 8,75 - 31,4, 20,3 -
33,8, 20,0 - 37,3 va 25,5 - 59,8% theo thwt tu doi voi
chung M-SI09, M-So-11, M-So-14 va hon hop 3
ching M-SI-09, M-So-11, M-So-14. Trong do, ty 1é
pha loang 1: 2.500 pht hop nhat ca ca chung don va
hon hop 3 ching M-SI-09, M-So-11, M-So-14 (Bang
6). Két qua nghién cttu ctia Kantha va cs (2015) [8]
cho thay, PNSB khong gay doc do6i voi hat laa. Bén
canh d0, stt dung PNSB, R. palustrisva Rubrivivax
gelatinosus & ty 1é 1: 1 duoi dang ran hay 1ong déu
khong gay doc cho cay lua [36].
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sO stc song va chi so ting sirc song cia mam laa

Béng 6. Anh hudéng ctia cac chiing vi khudn quang duong khong luu huynh mau tia hoa tan kali dén chi

Ty 1é pha Chi s6 stc song (%) Chi s6 ting stc song cua mam (%)
(nl(l)jI;fL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 7,314 7,314 7,314 7,314 - - -

1: 500 8,71° 8,79° 8,77° 10,3° 19,2 20,3° 20,0 40,6
1: 1.000 8,67 9,02 9,04 10,3 18,6 23,4° 23,7% 41,0
1: 1.500 8,91° 9,28" 9,01 10,4° 21,9 27,0 23,3% 41,6
1: 2.000 8,75" 9,29 9,38" 10,1° 19,7° 27,1% 28,4° 38,3"
1: 2.500 9,607 9,78 10,0 11,72 31,4% 33,8 37,3% 59,8%
1: 3.000 7,95° 8,80° 9,21 9,17¢ 8,75° 20,5" 26,0%° 25,5°

Mitc y nghia * * * * * * * *

CV (%) 14,8 15,2 15,6 23,7 6,30 3,48 3,94 4,62

Ghi chi: Trong cung mot cot, nhitng sé cé chir theo sau khac nhau thi cé sur khac biét y nghia thong
ké ¢ muic 5% (*). PC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

4. KET LUAN

Céac chung vi khuan quang duong khong luu
huynh mau tia c6 kha nang hoa tan kali C.
sphaeroides M-SI-09, Rhodospeudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 khong gay doc tinh doi voi hat
ngo6 va lua boi céi thién chi so tang stic song cua
mam ng6 12,0 - 17,5% so voi 5,47% va mam laa 9,60
-11,7% so véi 8,72%.

Ty lé pha loang 1: 2.500 khong gay doc tinh
doi voi hat ngo va laa & ca 3 ching vi khuan don C.
sphaeroides M-SI-09, Rhodospeudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 va hon hop hop 3 ching vi
khuén.

Can tiép tuc danh gia hiéu qua cta cac ching
vi khuian quang duong khong luu huynh mau tia
c6 kha nang hoa tan kali da tuyén chon trong canh
tac ngo va mot so6 cay trong can khac ¢ diéu kieén
nha ludi va déng ruong.
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Summary

The experiment was conducted to evaluate the effectiveness of potassium (K)-solubilizing purple
nonsulfur bacteria to the germination of hydrid maize and rice grains. The experiment was a
completely randomized design with different strains of K-solubilizing bacteria Cereibacter
sphaeroides M-SI-09, Rhodopseudomonas thermotolerans M-So-11, Rhodospeudomonas palustris
M-So-14, the mixture those three bacterial strains, along with different dilution rates (mL/mL) 1:
500, 1: 1000, 1: 1500, 1: 2000, 1: 2500, 1: 3000. There were three replications each of which was a
Petri dish containing 10 hydrid maize or rice grains. The result revealed that the strains C.
sphaeroides M-SI-09, R. thermotolerans M-So-11, R. palustris M-So-14 were not toxic to hydrid
maize and rice grains during the germination stage. On the other hand, the 1: 2500 dilution rate
do not cause the toxicity in all the three bacterial strains C. sphaeroides M-SI-09, R
thermotolerans M-So-11, R. palustris M-So-14, their mixture and showed the efficacy via vigor
index of seedlings with 17.5; 12.0; 12.6; 8.72% as compared with the control, with 5.47% in maize
and 9.60, 9.78, 10.0 and 11.7 as compared with the control, with only 7.31% in rice.
Simultaneously, the 1: 2500 dilution rate also improved the vitality of the maize seedlings by
219.1; 102.7; 129.7; 59.2%, and rice by 31.4, 33.8, 37.3 59.8% respectively, as compared with the
control.

Keywords: Germination, hybrid maize grain, potassium-solubilizing bacteria, purple nonsulfur
bacteria, rice grain.
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KHA NANG CO BINH BAM CUA VI KHUAN VUNG RE
VA NOGT SAN CAY HO BAU O TiNH TRA VINH
Cao Héng To", Nguyén Phuong Thuy?, Tran Thi Trang?®,

Nguyén Vin Toan?, Tran Thi Giang?,
D6 Tan Khang', Nguyén Pham Anh Thi""

TOM TAT

Hién nay, nhu cau vé phan bon ngay cang ting cao, viéc stt dung mot luong 16n phan hoéa hoc
trong nong nghiép 1a rat lang phi. Dac biét, hiéu suét cay hip thu phan dam thap va phan con lai
sé thoat ra moi truong gay 6 nhiém moi truong. Viéc st dung vi khuin c6 dinh dam trong nong
nghiép 1a mot trong nhimg giai phap thay thé duoc quan tdm hién nay. Nghién ctru duoc thuc
hién nham phan lap danh gia, so sanh kha nang c6 dinh dam ctia cac dong vi khudn viing ré va vi
khu4n not san. Tir 6 mau dat viing ré va 2 mau nét san cay ho dau ¢ tinh Tra Vinh, da phan lap
duoc 10 dong vi khudn ving ré trén moi truong Burk khong dam va phan 1ap duoc 7 dong vi
khuén nét san trén moéi truong YEMA. Khao sat 10 dong vi khudn ving ré biang phuwong phap
Indolphenol blue cho két qua ham luong dam NH,* trung binh tir 0,296 - 0,812 mg/1, trong d6 cao
nhat 1a dong N1 (0,562 mg/1), N7 (0,547 mg/1), N10 (0,812 mg/1) va duoc chon dé thuc hién thi
nghiém trong nha ludi trén cay rau muong. Két qua thi nghiém trong nha luéi cho thay, khi bé
sung dong vi khudn N1, chiéu cao cay, khoi luong ré, khéi luong tuoi va kho cta than 14 c6 khac
biét y nghia so voi khi b6 sung dong vi khuidn N7 va dong N10. Khao sat 7 dong vi khudn not san
trén cay dau xanh trong diéu kién nha luéi cho thdy khac biét y nghia so voi cac nghiém thic doi
chtmg. Trong d6, nghiém thic c6 ching dong vi khudn R1.5 cho két qua s6 not san gap 1,98 lan
so voi nghiém thic khong bé sung vi khudn va gap 2,04 1an so véi nghiém thic bon phan hoa

hoc.

Tt khéa: Co dinh dam, cdy ho dau, vi khuan wing ré, vi khuan not san.

1. AT VAN BE

Trong canh tiac nong nghiép, bén canh lan va
kali thi dam dong vai tro dac biét quan trong trong
su phat trién ctia thuc vat. Khi thiéu dam, cay
trong c6 dau hiéu nga vang, ham luong diép luc to
giam manh lam anh huwong dén su phat trién cta
cay, diéu nay lam cho nong dan c6 tam ly bon
nhiéu phan dam cho cay trong. Tuy nhién, theo
cac nghién cttu thi hiéu suat hap thu dao dong tir
30 - 53% luong phan dam bon vao dat duoc cay sit
dung va phan phan dam con lai sé thoat ra moi
truong gay 6 nhiém ngudn nudc ngam [1]. Dé
giam luong phan dam hoéa hoc st dung trong néng

"Vién Cong nghé sinh hoc va Thuc phém, Truong Pai hoc
Can Tho

2 Trung tdm Ung dung sinh hoc, Truong Pai hoc Tra Vinh
? S¢ Nong nghiép va Phat trién nong thon tinh Bac Lidu

" Email: npathi@ctu.edu.vn

nghiép, can phai diung ngudn phan dam thay thé,
mot trong s6 d6 la ngudn dam tir nitrogen cé trong
khong khi duoc téng hop nho vi khuin co dinh
dam. Céc vi khudn c6 dinh dam cong sinh trong
not san dong vai tro co6 dinh dam tir khi quyén va
cung cap cho cay ho dau [2]. Vi thé, st dung vi
khu4n c6 dinh dam dé cung cap dam cho cay
trong hita hen sé déng vai trd quan trong trong
viéc giam st dung phan dam hoa hoc.

Theo Céng thong tin dién t& tinh Tra Vinh
(2023), tinh dén hét 2022, tinh Tra Vinh c6 téng
dién tich dat nong nghiép 1a 141.158 ha, chiém
59,04% dien tich dat tu nhién cda tinh. Téng dién
tich dat tréng trot 1a hon 252.500 ha, tap trung phat
trién céac loai cay trong chu luc nhu: Lua gao véi
dién tich gieo trong hang nam la 220.000 ha, san
luong 1,15 triéu tdn/nam; cay bap va cac loai rau
mau, dau chiém 10% dién tich va san lwong dimg
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tht 3 - 5 ctia khu vuc; cay dau phong chiém 60%
dién tich va 70% san luong ctia khu vuc [3]. T
thuc té€ trén, nghién ctu “Khd nang co dinh dam
cua vi khudn wing ré va not san cay ho diu ¢ tinh
Tra Vinh” @uoc thuc hién lam tién dé cho nhimg
nghién cttu tiép theo vé san xuat phan vi sinh tir vi
khuén c6 dinh dam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Sau mau dat viung ré va 2 mau not san cay ho
dau (dien dién) duoc thu thap trén dat nong
nghiép cua tinh Tra Vinh. Hat gi6ng rau muong,
dau xanh va phan bon NPK dwoc mua tai ctra hang
hat giong Xuan Nong & thanh phé Can Tho.

Moi treong Burk [4] va moi truong YEMA [5]
duoc st dung cho nudi cay vi khudn vung ré va vi
khu4n nét san c6 dinh dam.

2.2. Phuong phap nghién ctru
2.2.1. Phan Ip vi khuan cé dinh dam

2.2.1.1. Phan Iap vi khuan cd dinh dam twr do tr
mau dat vung ré

Cho 10 g mau dat quanh ving ré cay vao cac
binh tam giac 250 ml c6 chita 90 ml nudc cat vo
trung. Lic mau & toc do 120 vong/phut trong 60
phut, dé lang trong 10 phut va trai phan dich trong
tréen moi treong Burk. Sau d6, mau duoc G ¢ nhiét
do phong 3 ngay, tién hanh quan sat va ti€p tuc
cay chuyén dé tach thuan trén moi truong Burk.

2212 Phan Iip vi khuan cong sinh vor not
san cay ho dau

Mau ré cay ho dau duoc rira dudi voi nudc
chay dé loai bé dat bam xung quanh ré. Tién hanh
khit tring bé mat bang viéc ngam nét san trong
con 70% trong 5 phut, loai bd con. Tiép theo, khir
trung voi NaClO nong do 1% trong 30 gidy va cudi
cung rtra lai véi nudc cat vo trung 3 lan. Cho cac
not san vao ong eppendorf chtta san 900 pl dung
dich déem phosphate, nghién not san va trai déu
trén bé mat moi truong YEMA c6 bé sung 0,0025%
thuoc nhuém congo red. Sau 24 gio 1, tién hanh
quan sat va chon cac khuén lac khong bat mau
hodc bit mau hong nhat véi thuoéc nhudém congo
red [6]. Sau do, tién hanh tach thuan cac dong vi
khuén nay trén moi truong YEMA.

222 Khdo sit kha niang co dinh dam cua vi
khuan ving ré

Ham luong dam duoc xac dinh bang phuong
phap Indophenol blue [7]. Xay dung duong chuin
dé xac dinh ham luong dam bang cach so mau nho
vao phan tng cta NH," v6i phenol tao thanh
indophenol c6 mau xanh trong moi truong kiém co
xuc tac cua nitroprusside va xac dinh gia tri OD &
budc song 636 nm [5]. Phuong trinh duong chuin
thé hién twong quan gitra gia tri OD va ham luong
dam duoc xac dinh béi phuong trinh y = 0,1515x —
0,0031 (R* = 0,9973). Trong d6: y 1a gia tri OD va x
la ham luong dam (mg/1).

Xac dinh kha nang co6 dinh dam, nuoéi 3 ml
dich vi khuan c6 dinh dam (mat s6 10" CFU/ml)
trong binh tam giac 150 ml cé chira 27 ml moi
truong Burk 1ong trén may lic voi toc do 120
vong/phut. Sau 2, 4, 6 va 8 ngay thu 1 ml dich nu6i
cay cho vao 4 ml nuéc cat, 1 ml EDTA, 2 ml
nitroprusside, 4 ml sodium hypochloride. Lac déu
va dé yen 30 phut, tién hanh do OD & budc song
636 nm. So gia tri do duoc véi duong chuian dé xac
dinh duoc ham luong dam vi khuan c6 dinh duoc.

223 Dianh gid khd nang cd dinh dam cua
dong vi khuan not san va vi khuan ving ré cho cay
trong diéu kién nha luoi

223 1. Vi khuan cd dinh dam wung ré trén cdy
rau muong trong diéu kién nha luoi

Khtr trung gia thé (cat va tro trau) & 121°C
trong 30 phut. Cho 3 kg gia thé da kht trung vao
chau nhya duong kinh 20 cm da dugc khit trung
bé mat bang coén 70%. Pay kin chau dé han ché
nhiém vi sinh vat tit bén ngoai.

Ngam hat giong trong nudc am (35°C) trong 3
gi0. Sau do, hat giong duoc xt li bing cach ngam
trong dung dich ethanol 70% trong 1 phut. Dai voi
cac nghiém thic bo sung vi khudn c6 dinh dam,
hat giong duoc ngam trong dich huyén phu vi
khuan thir nghiém c6 mat s6 10 CFU/ml trong 3
gio trude khi gieo vao chau.

Nuoi cdy vi khudn ving ré trong binh tam giac
250 ml c6 chita 100 ml méi truong LB 16ng 2 - 3
ngay. Sau do, ching vi khuin vao chau nhua chia
gia thé cho dat mat s6 10’ CFU/g khai luong gia
thé. Hat rau mudng duoc ngam trong dich huyén
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phu vi khuén c6 dinh dam ving ré. Gieo 30 - 40 hat
rau muong vao mot chau, sau khi hat ndy mam 5 -
7 ngay, tién hanh tia lai con 15 - 20 cay/chau.

Nghién cttu duoc bo tri gdm cac nghiém thuc:
bC () (khong bén phan va khong ching vi
khuén), PC (+) (b6n phan dam) va 3 nghiém thic
bon cac dong vi khuan (khong bon phan dam). Tat
ca nghiém thirc bon day da phan lan va kali theo
khuyén cao ctia Cao Ngoc Diép va cs (2011) [8]
(Bang 1). O nghiém thtic ¢6 ching vi kKhudn, thuc
hién tuéi 30 ml dich nuéi cdy vi khudn mat s6 107
CFU/ml tai cac thoi diém bon phan dam. Téng
cong thi nghiém géom 5 nghiém thtec, voi 3 1an lap
lai cho moi nghiém thirc.

Béng 1. Liéu luong va thoi gian bon phan cho cay

rau mudng

L Bén Bon Bén

| Bonlot |y o1 | thic2 | thic3
Loai | (1 (10 a5 @5
phan NT(;{)G) NSKG) | NSKG) | NSKG)
° %) %) %)

Pam | 20 30 30 20
Lan | 100 0 0 0
Kali | 50 20 20 10

Ghi chi: NTKG - Ngay truoc khi gieo giong;
NSKG - Ngdy sau khi gieo.

Tién hanh ldy chi tieu (chiéu cao cay, khoi
luong than va 14, khoi lwong va chiéu dai ré) tai
thoi diém 30 ngay sau khi gieo. Chi tiéu chiéu cao
lay tir goc dén dinh cta 14 co chiéu dai 16n nhat.
Khoi luong kho duoc thuc hién can sau khi cho
say & 80°C dén khoi luong khong déi (2 - 3 ngay).

2232 Vi khudn co dinh dam trong nét sin
trén cdy ddu xanh trong diéu kién nha luoi

Chuén bi gia thé va hat giong duoc thuc hién
tuong tu @ muc 2.2.3.1.

Nuoi cay vi khu4n nét san trong binh tam giac
250 ml c6 chira 100 ml méi truong YEMA long 2 - 3
ngay. Sau do, ching vao chau nhua chuta gia thé
sao cho dat mat s6 10" CFU/g khoi luwong gia thé.
Hat dau xanh duoc ngam trong dung dich huyén
phu vi khu4n c6 dinh dam nét san trong 3 gio
trudce khi gieo. Gieo 15 hat dau xanh vao moét chau
cay, sau khi hat ndy mam 7 ngay tién hanh tia lai
con 3 - 5 cay/chau.

Nghién cttu duoc bo tri gdm cac nghiém thuc:
bC () (khong bén phan va khong ching vi
khuén), DC (+) (b6n phan dam) va 7 nghiém thic
bon cac dong vi khuan (khong bon phan dam). Tat
ca cac nghiém thuc bon day da phan lan va kali
theo khuyén cdo ctia Nguyén Dic Cuong (2009)
[9] (Bang 2). O nghiém thitc c6 ching vi khuén,
thuc hién twoi 30 ml dich nuéi cay vi khuidn mat so
10" CFU/ml tai cac thoi diém bon phan dam. Téng
cong thi nghiém gom 9 nghiém thtc, véi 3 lan lap
lai cho moi nghiém thttc.

Bang 2. Liéu luong va thoi gian bon phan cho cay

dau xanh
Loai Bon 16t Bon thuc 1 | Bon thuc 2
oh an (1 NTKG) | (15 NSKG) | (25 NSKG)
(%) (%) (%)
bam 33,3 33,3 33,3
Lan 100 0 0
Kali 33,3 33,3 33,3

Ghi chi: NTKG - Ngay trudc khi gieo giong;
NSKG - Ngay sau khi gieo.

Tién hanh lay chi tiéu (s6 luwong nét san va
khoi luong kho not san, chiéu cao cay, khoi luong
than va 14) tai thoi diém 30 ngay sau khi gieo. Chi
tiéu chiéu cao lay tir goc dén dinh cta 14 c6 chiéu
dai 16n nhat. Khoi lwong kho duoc thuc hién can
sau khi cho say & 80°C dén khoi luong khong déi
(2 - 3 ngay).

224 X li so6'liéu

So6 lieu trong qua trinh thi nghiém duoc ghi
nhan, xt li bang phan mém Microsoft Excel 2019
va xtt i phan tich thong ké bang phan mém
Minitab 16.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap vi khuidn c6 dinh dam tir dat
ving ré

Phan lap duoc 10 dong vi khudn (duoc ki hiéu
N1 dén N10) trén moi truong Burk tir 6 mau dat
ving ré va timg dong vi khudn lai cho dic diém
khac nhau (Bang 3 va hinh 1). Pa s6 khuan lac cé
hinh tron va dac biét dong N6 c6 hinh oval. Cac
dong vi khuan phan 1ap duoc c6 hai mau chinh la
trang trong va trang sira, trong do6 cé 4 dong co bia
mau trang trong hodc trang sita khong déng nhat
vOi mau ¢ tam khuén lac. Hinh dang té bao da so
hinh c4u va Gram am, tuy nhién dong N4 cé hinh
que va Gram duong.
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Bang 3. bic diém khuin lac va dic diém t€ bao ciia vi khudn viing ré trén méi treong Burk

sau 48 gi¢ gir nudi cay

. bac diém khuan lac bac diém té bao
Dong N ;
TT| vi Bia (vién) | D0 ca0 | Kich Hinh
. Hinh dang Mau sac N khuin | thuoc Gram
khuan khuan lac dang
lac (mm)
1 N1 Khong déu TrarAlg S}Ia 4 .rdnau Ring cua Det 1 Cau -
dam & gitra
2 N2 Tron déu Trang sita Nguyén Det 1 Cau -
3| N3 | Trondéu | TAREUONEEMNoien | Néimo | 2-4 | Chu :
trang stra
4 N4 Tron déu Trang sita Nguyén Det 2 Que +
. Trang sita, tam .. .

N Tron dé : ’ Nguyén | Néimo | 1- 4 .

5 5 ron déu tring dam hon guyén 0i mo 3 Cau
6 N6 Oval Trang sita Nguyén Det 2x4 Cau -
7 N7 Khong déu Trang trong Gon séng | N6i mo 2-4 Cau -

e Bia tring trong, R R

8 N8 Tron déu tam tréng sita Nguyén Det 2 Cau -
9 N9 Tron déu Trang sita Gon song Det 1-2 Cau -
10 | N10 Khong déu Trang trong Nguyén | Néi mo 1-2 Cau -

Hinh 1. Hinh th4i khué4n lac ctia mét s6 dong vi khudn duoc quan sat
trén moi trudng Burk sau 48 gio nudi cay

3.2. Phan lap vi khudn c6 dinh dam tir n6t sin  khudn da phan lap duoc trinh bay trong bang 4 va
hinh 2. Hai hinh dang chinh ctia khuén lac vi khu4n

O ré cay ho dau

Phan 1ap dugc 7 dong vi khudn tir nét san cay ho

1a hinh tron va oval. Hau hét cac khuin lac c6 mau

dau tréen moi truong YEMA. Pic diém ctia 7 dong vi  trang sita, dong vi khudn R2.1 c6 mau vang nhat.

Béng 4. Dic diém khudn lac va t€ bao ctia vi khudn nét san trén moéi truong YEMA sau 48 gi® nudi cay
Dong vi . R L Bia (vién) Do cao
TT Kkhudn Hinh dang khuan lac Mau sac khudn lac Khudn lac Gram
1 R1.1 Tron déu Trang sita Nguyén Né6i mo -
2 R1.2 Khong déu Tr‘a ne AS ua”nh‘;{t ¢ Chia thuy No6i mo -
bia, dam ¢ gitra
3 R1.3 Oval, khong déu Tr‘a e AS u’a”nh‘r{ to Gon song No6i mo -
bia, ddm & gitra
4 R1.4 Khong déu Trang sita nhat & Gon séng Det -
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bia, dam & gitra

Trang sita nhat &

5 R1.5 Oval, nhon & hai dau N Chia thuy N6i mo -
bia, dam & gitra

6 R2.1 Tron, nhon & hai dau Vang nhat Nguyén No6i mo -

7 R2.9 Tron Trang stta nhat &

Nguyén N6i mo -

bia, dam & gitra
. 1‘. 'l\ -

Hinh 2. Khuén lac ctia cac dong vi khudn trén méi truong YEMA sau 48 gi¢ nuéi cdy

mg/1. Ba dong vi khu4n c6 két qua trung binh cia
bon thoi diém khao sat tot nhat la: N1 (0,562
mg/1), N7 (0,547 mg/1), N10 (0,821 mg/]).

Ham lueong dam trung binh nay kha thap so

3.3. Khio sat kha ning cé dinh dam cda vi
khuén viing ré

Két qua khao sat cho thay, tit ca cac dong vi
khuén ving ré déu co6 kha nang c6 dinh dam trong : )
moi truong Burk (Bang 5). Dong vi khuin N10 co Vol két qua nghién ciu ctua N%uyén Anh Huy
két qua dinh luong cao va 6n dinh qua cac thoi (2019) [10] v6i 3,35 mg/1va Nguyén Thi Pha va cs
diém khao sat, 1an luot 1a 0,306, 0,88, 1,24, 0,821  (2015) v6i 4,32 mg/1[11].

Bang 5. Ham lrong dam trung binh ctia cic dong vi khuin viing ré

. . 2 Ham luong dam NH,* (mg/1 Trung
TT | Dongvikhuan m—0 202 Ngay 4 Ngay 6 Ngay 8 binh
1 N1 0,488° 0,027" 0,936 0,797 0,562
2 N2 0,629 0,567¢ 0,221" 0,266 0,421
3 N3 0,315 0,692¢ 0,214 0,568" 0,447
4 N4 0,539 0,225¢% 0,811¢ 0,305¢ 0,470
5 N5 0,068° 0,581¢ 1,209° 0,174¢ 0,508
6 N6 0,554" 0,604d 0,516° 0,397¢ 0,518
7 N7 0,451¢ 0,796" 0,897° 0,042 0,547
8 N8 0,055° 0,495¢ 0,479° 0,155° 0,296
9 N9 0,645 0,356 0,590¢ 0,568" 0,540
10 N10 0,306 0,880° 1,240? 0,821° 0,812
F 252,26 150,74" 554,64 279,70
CV% 5,754 7,010 3,803 6,835

Ghi chu: Cic gid tri trong cung mot cot co ki tw chir theo sau giong nhau (a, b, c...) thi khic biét
khong co y nghia thong ké ¢ muic y nghia 5%.
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3.4. Kha ning c6 dinh dam cho cay trong diéu
kién nha lu6i

3.4.1. Vi khuan cé dinh dam wing ré trén ciy
rau muong trong diéu kién nha luoi

Ba dong vi khudn N1, N7, N10 duoc lua chon
thuc hién thi nghiém ti€p theo trén cay rau muong
trong diéu kién nha luéi (Bang 6 va hinh 3). Ca 3
dong vi khu4n déu gitp rau muong phat trién hon
so voi nghiém thic PC () (khong boén phan va
khong ching vi khuan). Nghiém thac DC (+) (bon
phan dam) c6 két qua khoi luong, khoi luong kho,

chiéu cao cay cao nhat. Vi khuidn N1 cho két qua
chiéu cao bang vo6i nghiém thiic bon phan dam va
khoi lwong kho cao hon nhitng dong vi khuin con
lai. Vi khuin N7 va N10 cho két qua twong duong
nhau vé khoi luong va khéi luong kho, nhung N7
cho két qua chiéu cao cay hon nghiém thizc N10.
Trong cac nghiém thac co6 ching vi khuén,
nghiém thic N1 cho két qua tot nhat va cho két
qua khoi luong than, khoi lwong kho than va ré,
chiéu cao cay t6t hon va khac biét c6 y nghia so
v6i 2 nghiém thic con lai.

Béng 6. Anh hudng ciia ba dong vi khuén viing ré 1én cy rau muéng

Nghiém thie Khoi luong Khéi luong Chiéu cao Khoi 1~u’(,mg Chiéu dai ré

' thanla (g) | kho thanla (g) (cm) kho ré (g) (cm)

bC #) 5,078 0,2931° 43,45* 0,0760¢ 18,58
bC () 1,9749 0,1060¢ 28,864 0,0335¢ 16,63°
N1 4,155 0,2422P 41,52° 0,0972¢ 20,372

N7 2,803° 0,1690° 36,70P 0,0817" 20,18

N10 2,891° 0,1612¢ 32,75¢ 0,0820° 19,94°

F 141,00* 115,45* 74,36* 82,56* 46,30*

CV %) 5,296 6,098 3,331 7,975 2,086

Ghi chu: Céc gid tri trong cung mot cot co ki tir chir theo sau giong nhau (a, b, c...) thi khdc biét khong
co y nghia thong ké ¢ mutc y nghia 5% PC (-): khong bon phan va khong chuing vi khuan, PC (+): bon

phan dam, N1, N7, N10: lan lrot I3 cdc nghiém thiic bon vi khudn N1, N7, N10 (khong bon phan dam).

Hinh 3. Cay rau mudng tai thoi diém 30 ngay

3.4.2. Vi khuan cé dinh dam trong not san trén
cay dju xanh trong diéu kién nha liror

Cac dong vi khudn not san duoc twdi 30 ml
mat s6 10" CFU/ml vao thoi diém 7 - 10 NSKG,
tuoi lai vao thoi diém 15 NSKG dé dam bao mat s6
va kha nang tao nét san cta cac nghiém thic, thu
chi tieu vao thoi diém 30 NSKG. Bay dong vi
khuan dugc phan lap va cho hiéu qua tao not san
tot trén cay dau xanh trong diéu kién nha ludi va
khac biet y nghia so voi cac nghiém thic doi

ching. Trong d6, nghiém thitc c6 ching dong vi
khudn R1.5 cho két qua so not san (56,11 not san)
gap 1,98 lan so véi nghiém thirc khong bé sung vi
khuén (28,21 nét san). Tuwong tu, nghiém thic co
ching dong vi khuan R1.5 ciing cho két qua tot
hon so v6i so voi nghiém thirc bon phan héa hoc
va gap 2,04 1an (Bang 7).

Két qua thu chi tiéu ting truong cay dau xanh
ctia cac nghiém thtc cho thdy, nghiém thic co
chung vi khuén t6t hon DC () vé khoéi luong, khoi
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46,28 cm, chiéu dai ré 35,46 cm, twong duong DC
(+) va khac biét so voi cac nghiém thic ching vi
khuén khac.

luong kho va chiéu cao cay (Hinh 4). Chiéu cao
nghiém thic DC (+) dat cao nhat véi 46,5 cm va
thap nhat 1a nghiém thac PC () voi 39,79 cm,
trong d6 nghiém thuc R1.5 cho két qua chiéu cao

Béng 7. Anh hudng ctia cac dong vi khuén nét sin lén cay dau xanh

Nghiém Khoi Khoi _ | Chiéu cao | Khailuong | Chiéu dai %O noAt Kh01A11r(i*ng
thite luong luong kho than (cm) | kho ré (@) & (@) san/,cay ‘kho not
than 14 (g) | thanla (g) (not) san/cay (g)
R1.1 4,29° 0,514¢ 41,64¢ 0,060° 31,90° 48,27 0,0133¢
R1.2 5,33 0,680 44 65° 0,071b<d 33,74 56,08 0,0145%
R1.3 5,33 0,715 40,70 0,064% 34,31 58,44* 0,0177°
R1.4 5,39¢ 0,682 43 48" 0,074 31,75¢ 46,83 0,0168*
R1.5 6,07 0,752" 46,28" 0,074"4 35,46% 56,11* 0,0179°
R2.1 4,70% 0,589% 40,224 0,066 32,63% 41,87 0,0139"
R2.2 5,23 0,665 43,89 0,079 35,75% 38,87¢ 0,0162%¢
bC (+) 6,78 0,903* 46,507 0,147¢ 36,53% 27,47¢ 0,0101¢
bC () 3,64! 0,433! 39,79¢ 0,059° 29,11 28,21¢ 0,0089¢
F 17,82* 26,21* 28,30* 60,00* 19,71* 43.39* 9,51*
CV (%) 7,309 6,811 1,928 8,064 2,747 6,325 12,586

Ghi chu: Cic gid tri trong cung mot cot co ki tir chir theo sau giong nhau (a, b, c...) thi khic biét
khong co y nghia thong ké ¢ muic y nghia 5% PC (): Khong bon phéan va khong ching vi khuan, PC (+):
bon phan dam, cdc nghiém thitc con lai Ian ot Ia cdc nghiém thitc bon vi khuan (khong bon phan dam).

_20cm

—0cm

Hinh 4. Mau than 14 cay dau xanh tai thoi diém 30 ngay

Su tao not san xdy ra khac nhau gitta cac
nghiém thitc, nhin chung nghiém thic c6 ching vi
khuan cho s6 luong nét san va khaéi luong kho not
san cao hon hai nghiém thic doi chung (Hinh 5).
Hai nghiém thic d6i ching c6 tao s6 liong not san
thap nhat (27 - 28 not/cay). Trong khi do, so luong
not san cta cac nghiém thic ching vi khuin ti
38,87 - 58,44 not va khoi luong kho nét san tir 0,111
- 0,168 g. Trong do, két qua cao nhat vé so luong
not san va khoi luwong kho not san & hai dong R1.3

(58,44 not/cay va 0,0177 g/cay) va R1.5 (56,11
not/cay va 0,0179 g/cay), nghiém thic R1.5 lai
cho két qua tot hon vé khoi luong va chiéu cao cay
so voi nghiém thirc R1.3. Theo Nguyén Hiru Hiép
va Ha Danh Duc (2009), vi khuan Bradyrhizobium
duoc phan lap trén cay dau phong cho so6 luong
not san trung binh cao nhat dén 83,14 not/cay,
trong khi nghiém thic d6i chimg cho 18,86
not/cay va khai luong kho nét san tir 0,0113 - 0,0229
g/cay & nghiém thic ching vi khudn [12]. Tha
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nghiém kha ndng tao not san trén cay dién dién
Sesbania cannabina cho thay, dong Rhizobium
(Agrobacterium) IRBG74 tao 43 noét/cay, dong
Rhizobium sp. DUS1110 tao 55 not/cay, dong

R1.1 R1.2

R1.3

Mesorhizobium huakuii KFR647 tao 7 nét/cay [13].
biéu nay cho thay, tuy theo dong vi khuan duoc
phan 1ap ciing nhu cay cht duoc tht nghiém ma
hiéu qua tao not san sé bién dong khac nhau.

RI4  RES. R21

Hinh 5. Mau r& cay dau xanh tai thoi diém 30 ngay

4. KET LUAN

Muoi dong vi khuin ving ré duoc phan lap ti
6 mau dat, trong d6 3 dong vi khuan N1, N7 va
N10 lan luot cho két qua cao nhat 1a 0,562, 0,547
va 0,812 mg/1 vé kha nang c6 dinh dam trong moi
truong Burk. Ba dong vi khuan nay da duoc tuyén
chon thit nghiém trén cay rau muong. Két qua cho
thay, khi b6 sung dong vi khudn N1, chiéu cao cay,
khoi luong ré, khoi lwong tuoi va kho caa than 1a
c6 khac biét y nghia so voi khi b6 sung dong vi
khuédn N7 va dong N10.

Tir 2 mau ré not san, bay dong vi khuédn duoc
phan 1ap va cho hiéu qua tao not san tot trén cay
dau xanh trong diéu kién nha ludi va khac biét y
nghia so vdi cac nghiém thiec doi ching. Trong do,
nghiém thitc c6 ching dong vi khuin R1.5 cho két
qua s6 not san gap 1,98 lan so voi nghiém thic
khong bd sung vi khudn va gip 2,04 lan so voéi
nghiém thirc bon phan hoa hoc.
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NITROGEN FIXING ABILITY OF RHIZOPHERE AND NODULATED BACTERIA IN LEGUME CROPS

IN TRA VINH PROVINCE
Cao Hong To!, Nguyen Phuong Thuy?, Tran Thi Trang®,
Nguyen Van Toan?, Tran Thi Giang!, Do Tan Khang!, Nguyen Pham Anh Thi'
! Institute of Food and Biotechnology, Can Tho University
?School of Agriculture and Aquaculture, Tra Vinh University
’Bac Lieu Department of Agriculture and Rural Development

Summary

Currently, the demand for fertilizer is increasing and the use of large amounts of chemical
fertilizers in agriculture is very wasteful. In particular, the efficiency of plants absorbing nitrogen
fertilizer is low and the remainder will escape into the environment, causing environmental
pollution. The use of nitrogen-fixing bacteria in agriculture is one of the alternative solutions of
current interest. The study was conducted to isolate, evaluate and compare the nitrogen fixation
ability of rhizosphere and nodule bacteria strains. From 6 rhizosphere samples and 2 legume
nodule samples in Tra Vinh, 10 rhizosphere bacterial strains were isolated on nitrogen-free Burk
medium and 7 nodule bacterial strains were isolated on YEMA medium. Surveying 10
rhizosphere bacterial strains using the Indolphenol blue method resulted in an average NH,*
content ranging from 0.296 - 0.812 mg/1, with the highest being strains N1 (0.562 mg/1), N7
(0.547 mg/1), N10 (0.812 mg/I) and was chosen to perform experiments in the greenhouse on
water spinach plants. Experimental results in the greenhouse showed that when using
rhizosphere strain N1, plant height, root weight, fresh and dry weight of stems and leaves had
significant differences compared to when using strain N7 and strain N10. Survey of seven strains
of nodule bacteria on mung bean plants under greenhouse conditions showed significant
differences compared to control treatments. In particular, the treatment with R1.5 bacterial strain
resulted in 1.98 times more nodules than the treatment without adding bacteria; and 2.04 times

higher than the chemical fertilizer treatment.

Keywords: Nitrogen fixation, legume plant, rhizobacteria, nodular bacteria.

Nguoi phan bién: TS. Lé Thi Thanh Thuy
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ANH HUONG MOT sO YEU TO TO1 KHA NANG
CHIET XUAT TRITERPENOID TU NAM VAN CHI
(Trametes versicolord CO HO TRO SONG SIEU AM

TOM TAT

Nguyén Piec Tién" ", Nguyén Pinh Khoa?

Nam Van chi (Zrametes versicolon) 1a loai nadm duoc liéu duoc stt dung nhu duoc phdm tang
cuong suc khoe, kéo dai tudi tho va bé tro diéu tri cho cac bénh nhan ung thu. Hé soi va qua thé
nam Van chi chira cac hop chat cé hoat tinh sinh hoc nhu: Polysaccharide, glucans, phenolic,
flavonol, coumarin, isoflavonoid, triterpenoid va sterol. Bai bao nay trinh bay két qua nghién ctu
chiét xuat triterpenoid téng s6 (I'TE) tir nAm Van chi bang heé théng chiét sieu am tan s6 20 kHz.
Két qua cho thdy, cac diéu kién thich hop chiét xuat TTE 1a: Ty lé ethanol 75%/nguyén lieu 1a 9/1
(v/w), cuong do siéu am 50 w/cm?, nhiét do 50°C, thoi gian chiét 12 phut, cho ham lwong TTE
cao gap 6,13 lan so voi do6i ching. Két qua nghién cttu cho thdy, tiém ning tmg dung séng siéu
am trong chiét xuat TTE tir nAm Van chi mang lai hiéu qua hon so véi phuong phap chiét xuat
thong thuong khong st dung séng siéu am, rut ngan thoi gian chiét xuat va ham luong TTE thu

duoc cao hon.

Tt khoa: Chiét xuat, nam Van chi, triterpenoid, siéu am.

1. AT VAN DE

Nam Van chi cé tén khoa hoc 1a Zrametes
versicolor, 1a mot loai ndm duoc lieu thudc ho
Polyporaceae, chi Coriolopsis. Cac chi Coriolopsis,
Artolenzites, Coriolus, Cubamyces, Cyclomycetella,
Lenzites, Poronidulus, Pseudotrametes, Pycnoporus
va chi 7rametes giong nhau [1]. Nam Van chi pho
bién trong tw nhién va phan bé chti yéu & chau A,
chau Au, Bic My. Qua thé ctia ndm Van chi da
duoc biét dén nhu mot loai duoc liéu trong nhiéu
thé ky & Trung Quoc [2, 3]. Nhiéu nghién cttu gan
day da cho thay, thanh phan dich cao chiét nim
Van chi ly trich tir dung méi ethanol hay methanol
c6 chtta cac nhom chat terpenoid, saponins,
steroids, flavonoids, phenols, tannins va alkaloids
[2, 3, 4].

Nam Van chi da tré nén phd bién va duoc st
dung rong rai trong nganh cong nghiép thuc phdm
va duoc pham [5]. Triterpenoid dai dién cho nim
Van chi 1a trametenolic acid B. Pay 1a chat c6 tiém

'Vién Co dién Nong nghi€p va Cong nghé sau thu hoach
2 Khoa Cong nghé thuc phém, Hoc vién Nong nghiép Viét
Nam

* Email: nguyenductienved@gmail.com

nang dé téng hop cac hop chat co6 hoat tinh chong
ung thu va nhiéu hoat tinh khac [5]. Hoat tinh sinh
hoc ctia hop chat nay da dang nhu: Kha nang
chong virat [6], khang nam [7], chéng oxy hoa do
tc ché enzyme luciferase va khit goc tu do [8, 9,
10], ttc ché enzyme a-glucosydase nén c6 kha
nang lam giam luong duong trong mau cho nhiing
nguoi bi bénh dai thao duong [11], chong viem va
gay doc té bao ung thu biéu mo tuyén tién liet &
nguoi va té bao ung thu va [12, 13]. Cong nghé
chiét xuat voi ho tro séng siéu am hién nay duoc
stt dung rong rai trong nganh duoc phim, thuc
pham, st dung dung méi véi ho tro siéu am dé
chiét xuat. Cac song siéu am véi cuong do cao tao
ra st xam thuc manh cé thé pha hay cac té bao
ctia duoc lieu, dé dung moéi xam nhap vao cac té
bao ctia mau chiét. So voi cong nghé chiét xuat
truyén thong, cong nghé chiét xuat siéu am cé thé
lam tang nang suat cta cac thanh phan duoc chiét
xuat va rat ngan thoi gian chiét, c6 thé chiét xuat
cac thanh phan & nhiét do thap, lam ting dang ké
ty lé thu héi cac hop chat co hoat tinh sinh hoc.
Chinh vi vay, trong nghién ctru nay, da tién hanh
khao sat mot s6 yéu t6 anh huong téi kha nang
chiét xuat triterpenoid téng s6 (TTE) tir nAm Van
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chi trong tai huyén Ba Vi, thanh pho Ha Noi c6 ho
tro séng siéu am nham thu nhan TTE véi ham
luong cao, lam co s& tmg dung trong linh vuc ché
bién thuc phdm c6 loi cho stic khoe.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu, dung cu va may moc
thiét bi

2.1.1. Nguyén liéu

Ngudén ndm Van chi (Zrametes versicolor):
Thu mua tai co s& trong ndm & huyén Ba Vi, thanh
pho Ha Noi, vao thang 11 - 12/2023. Nam Van chi
tuoi ngay sau thu hoach duoc dong goéi trong sot
nhya, bao quan & nhiét @0 khoang 10°C va van
chuyén ngay dén phong thi nghiém lam nguyén
liéu cho nghién ctru.

2.1.2. Vat liéu va hoa chat, dung cu, mdy moc
va thiét bi

Ethanol 96%, ethyl acetate, nuoc cat, ethanol
tuyét doi, vanillin va chat chudn scutellarin (CAS
27740-01-8).

May siéu am TJS-3000 V6.0, may do mat do
quang (Ultrospec 2000, Pharmacia Biotech), may
say (Grot DZ 47-63), can phan tich (Precisa XT
320M, Thuy Sy), can ky thuat (Cent-0-Gram
Balance, OHAUS, My).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap 14y mau va xur ly mau

Qua thé nam Van chi tuoi duoc thu thap tai co
s& trong ndm cho méi dot nghién cttu 1a cung diéu
kién san xuat va thu hoach nam, luong mau moi
dot tién hanh thuc nghiém 1a 40 kg nguyén liéu
nam twoi, nguyén lieu duoc dong goi trong sot
nhua 10 kg nguyén liéu/sot, van chuyén dén
phong thi nghiém trong vong 1 gio, thu nhan mau
theo phuong phap cta Codex vé ldy mau
(CAC/GL 50-2004) [14]. Tai phong thi nghiém,
tién hanh loai bo di vat, lam sach, dem say kho
bang sdy chan khong & nhiét do 45°C/-0,8 atm, sau
d6 xay nho thanh bot dat co hat 1 mm c6 do 4m
14%, tron déu dé doéng nhat mau, goi 1a bot ndm
Van chi, ky hiéu la TV1. Nguyén liéu TV1 bao
quan & nhiét do 5°C, tranh 4nh sang, 4am dé dung
trién khai cho cac thi nghiém.

222 Phuong phap xdc dinh dung moi chiét
xudt TTE tir TV1

Moi mau 0,3 kg TV1 nguyén liéu duoc khao
sat chiét xuat & cac dung moi sau: Acetone
methanol va ethanol 80%. Chiét xuat cuing diéu
kién: Ty 1é dung moi/nguyén liéu la 11/1 (v/w),
siéu am cuong do 50 w/cm?/tan s6 20 kHz va chiét
& nhiét do 40 + 2°C/thoi gian 8 phut. Dich chiét
xuat ¢ timg thuc nghiém dem xac dinh ham luong
TTE cta tirng mau [15].

223 Phuong phdp xdc dinh nong do¢ dung
moi ethanol chiét xuat TTE tir TV1

Moi mau 0,3 kg TV1 nguyén lieu duoc khao
sat chiét xuat & cac nong do dung moi sau: Nudc,
ethanol 60%, ethanol 65%, ethanol 70%, ethanol 75%,
ethanol 80%, ethanol 96%. Chiét xuat cung diéu
kién: Ty 1é dung moi/nguyén liéu la 11/1 (v/w),
siéu am cuong do 50 w/cm?/tan s6 20 kHz va chiét
& nhiét do 40 + 2°C/thoi gian 8 phut. Dich chiét
xuat & timg mau thuc nghiém dem xac dinh ham
luong TTE ctia timg mau [15].

224 Phuong phap xdc dinh ty Ié dung
moi/nguyén lieu (DM/NL) chiét xuat TTE tir TV1

Moi mau 0,3 kg TV1 nguyén liéu duoc khao
sat chiét xuat ¢ cac ty lé dung méi/nguyen liéu
(DM/NL) sau: 7/1; 8/1; 9/1; 10/1 va 11/1 (v/w).
Chiét xuat cung diéu kién: Dung moi ethanol 75%,
siéu am cuong do 50 w/cm?/tan s6 20 kHz va chiét
& nhiét do 50 + 2°C/thoi gian 10 phat. Dich chiét
xuat & timg thuc nghiém dem xac dinh ham luong
TTE cta tirng mau [15].

22.5. Phuong phdp xdc dinh nhiét do chiét
xudt TTE tr TV1

Moi mau 0,3 kg TV1 nguyén liéu duoc khao
sat chiét xuat & cac nhiét do sau: 30, 40, 50, 60, 70
+ 2°C. Chiét xuat cung diéu kién: Dung moi
ethanol 75%, ty 16 DM/NL1a 9/1 (v/w), siéu am 50
w/cm?/tan s6 20 kHz/thoi gian 8 phut. Dich chiét
xuat & timg thuc nghiém dem xac dinh ham luong
TTE cta tirng mau [15].

2.2.6. Phuong phap xdc dinh thoi gian va
cuong do song siéu am dén kha nang chiét xuat
TTE trTV1

Mobi mau 0,3 kg bot TV1 nguyén lieu duoc
khao sat chiét xuat & nhiet do 50 + 2°C, & cac
cuong do siéu am va thoi gian khac nhau: 0
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(khong siéu am), 30, 40 va 50 w/cm? thoi gian
siéu am chiét xuat1a 6, 8, 10, 12, 14, 16, 18, 20 phut
va thoi gian 180 phut & phuong phap chiét xuat
khong stt dung séng siéu am. Chiét xuat cung diéu
kién: Dung moéi ethanol 75%, ty 16 DM/NL la 9/1
(v/w), chiét & nhiet do 50 + 2°C tan so6 siéu am 20
kHz, sau d6 thu dich chiét xuat dé xac dinh ham
luong TTE cua timng mau [15].

2.2.7. Phuong phap dinh luong triterpenoid
tong s6

Ham luong triterpenoide tong duwoc xac dinh
theo phuong phap cta Lu va cs (2012) [15]: Mau
sau khi trich ly dwoc loc va pha loang 10 lan, hat
0,2 mL mau da pha loang vao 6ng nghiém, thém
lan luot 0,2 mL vannilin - acetate (10%), 1,2 mL
HCIO,, dun cach thay va G & 70°C trong 15 phut.
Sau 15 phut, cac 6ng nghiém duoc 14y ra lam mat
trong 2 phut, ethyl acetate duoc bé sung sao cho
téng thé tich 1a 5 mL va do quang & buodc song 548
nm. Téng ham luong triterpenoid (TTE) duoc
duoc tinh theo don vi mg/g chat kho nguyén liéu
dua tréen duong chuin duoc xay dung voi chat
chuan 1a axit oleanolic.

228 Xirly so'lieu

Mbi thi nghiém déu tién hanh lap lai 3 1an doc
lap, so liéu 1a két qua trung binh ctia cac lan thi
nghiém. Cac so liéu thi nghiém duwoc xt ly bang
phan tich phuong sai mét nhan t6 (ANOVA) dé
xac dinh su sai khac gitra cac gia tri trung binh so
sanh bang LSD, c6 y nghia véi do tin cay P <0,05.
Stt dung phan mém Statgraphics Plus, version 5.1.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia loai dung méi t6i kha
nang chiét xuit TTE ti TV1

Dung moi dé hoa tan cac chat can chiét xuat va
han ché hoa tan cac tap chat, do d6 dung moéi co
anh hudng 16n toi chat luwong ctia dich chiét va
thanh phdm. TTE thugc nhom terpenoid, 1a nhitng
chat tan trong cac dung moéi hiru co [16]. Két qua
khéo sat chiét xuat voi dung moi acetone, methanol,
ethanol (Hinh 1) cho théy, khao sat anh huong cac
loai dung moi dén kha nang chiét xuat TTE cho két
qua twong doi phu hop voi két qua nghién cttu cia
Ren G va cs (2006) [17], khi nghién ctru trén doi
tuong 8 loai ndm duoc lieu cho thdy, hiéu suat chiét

tang khi do phan cuc ctia dung moi ting. Két qua &
hinh 1 cho thay, dung mdi acetone cho ham luong
TTE thap nhat, dung moi methanol va ethanol cho
két qua chiét TTE v6i ham luong cao, cao nhat 1a
ethanol, day 1a dung moi it doc hai va c6 thé tmg
dung an toan trong linh vuc thuc phdm 1a muc dich
huong toi, do do, lwa chon dung moi ethanol dé

chiét xuat TTE 1a phu hop.
o1,2
2 0,91b=0,0
g1 0,8847:0,03
!
0.8 | 0546200
0,6

NN
A

Acetone

N

Methanol

Ethanol

Loai dung méi

Hinh 1. Anh huéng ciia loai dung méi t6i kha niing
chiét xudt TTE tir TV1
Ghi chu: Nhimg chiv cdi (a, b) khdc nhau
trong cung mot cot biéu thi s khac biét co y nghia
thong ké gitta cdc cong thuc (p<0,05), cdc gid tri
duroc thé hién+ SD cua 3 Ian Iap lai.

3.2. Anh hudng ctia ndng @6 dung moi ethanol
toi kha ning chiét xuat TTE tix TV1

Két qua ¢ hinh 1 cho thay, khi nguyén lieu
niam chiét bang dung moéi c6 cac néng do ethanol
khac nhau cho ham lwong TTE khac nhau. TV1
duoc chiét xuat bang ethanol cho ham luong TTE
cao hon rat nhiéu so véi dung moéi la nudc. Trong
dai nong do ethanol thay ddi tir 65 - 75%, ham luong
TTE téng s6 thu duoc ting dan, thap nhat tai dung
moi ethanol 65% 1a 0,63% TTE va cao nhat 1a tai
dung moi c6 néng do ethanol 75% 1a 1,03 TTE %.
Tuy nhién, khi nong do ethanol tang tir 80 - 96%,
ham lwong TTE c6 xu huéng gidm dan, tai dung
moi ethanol 80% 1a 1,01 + 0,01% TTE, tai dung moi
ethanol 85% 1a 0,98 + 0,03% TTE va tai dung moi
ethanol 96% cho ham luong TTE dat 1a 0,94 + 0,02%
TTE. Diéu nay c6 thé giai thich, cac chat chiét
trong ndm c6 d6 hoa tan trong dung moi c6 do
phan cuc khac nhau khi thay d6i nong do dung
moi. Do hoa tan sé giam khi dat dén nong do chat
hoa tan bao hoa. Vi vay, chiét xuat TTE tit TV1 c6
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hé tro bang séng siéu am voi dung moi ethanol
75% 1a diéu kien thich hop cho chiét xuat TTE
duoc nghién ciu.

=
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Hinh 2. Anh huéng ctia néng 6 dung méi ethanol
t6i kha nang chiét xuat TTE tir TV1

Ghi chu: Nhimg chir cdi (a, b, ¢, d) khdac nhau
trong cung mot cot biéu thi s khdc biét co y nghia
thong ké gia cdc cong thuc (p<0,05), cdc gid tri
duoc thé hién+ SD cua 3 Ian Iap lai.

3.3. Anh hudng ctia tj 16 DM/NL t6i kha ning
chiét xudt TTE tir TV1

Két qua & hinh 3 cho thay, ¢ cac ty 1é dung
moi khac nhau cho ham lwong TTE khac nhau.
Khi ty 16 DM/NL tang tic la dung méi st dung
tang, TTE va cac chat tan co6 diéu kién hoa tan tot
vao dung moéi boi lwong dung moi lon sé lam tang
kha nang tiép xudc cta té bao véi dung moi va séng
am, lam ting su chénh léch noéng do gitta moi
treong bén trong va bén ngoai t€ bao nam. Tur do,
lam tang su chénh léch ap suat thdm thau va su
khuéch tan ctia cac chat tan co trong t€ bao nim ra
dung moi chiét, dan dén ham lwong TTE va cac
chat tan khac trong dich chiét ting len. Ty lé
DM/NL la 7/1 (v/w), ham luong TTE dat 1,48 +
0,01% TTE, thap hon nhiéu so v6i cac ty 1é con lai.
Ty le DM/NL 1a 9/1 (v/w), ham luong TTE thu
duoc ting manh nhat, dat 1,72 + 0,02% TTE, tang
gap khoang 1,16 1an so voi tai ty 1é 7/1 (v/w). Khi
tiép tuc ting lwong dung moi lén ty 16 DM/NL la
10/1 (v/w) va 11/1 (v/w) thi ham luong TTE thu
duoc tang lén khong dang ké, twong ung 1,73 +
0,01% TTE va 1,73 + 0,03% TTE. Do khi ti€p tuc
taing dung moi lén gitp cho céac chat tan khong
mong muon trong TV1 duoc chiét ra nhiéu hon.
Két qua & hinh 3 ciing cho thay, ty 1é dung moi
chiét xuat thap cho ham luong TTE thu hoéi thap,

c6 thé do luong dung moi st dung it, khong da
xam nhap vao toan bo nguyén lieu chiét xuat,
khong du cho su khuyéch tan chat tan vao dung
moi, gia tang ty 1&é dung moéi sit dung lam chénh
lech nong do chat tan va co chat tang, lam tang
tinh tan va ting su khuéch tan, vi thé lam tang
TTE trong qua trinh chiét xuat, khi ty 1é dung moi
stt dung va nguyén liéu gia tang ciing thuc ddy qua
trinh hoa tan TTE vao dung méi ting nhanh & giai
doan dau, cac chat tan cé diéu kién hoa tan tot vao
dung moi bdi luong dung moi 16n sé lam tang kha
nang tiép xuc cta té bao voi dung moi, lam tang su
chénh léch néng do giita moi truong bén trong va
bén ngoai t€ bao nam. T d6 lam tang su chénh
lech 4p suat thdm thau va su khuéch tan cta cac
chat tan c6 trong té bao nam vao dung moi chiét
xuat, dan dén ham luwong TTE va cac chat tan khac
trong dich chiét xuit ting lén, ban dau nong do
TTE c¢6 trong nguyén lieu nhiéu, dan dén su
khuéch tan chung ra khoi té bao cting nhanh. Két
qua nay twong déng voi két qua nghién cttu cua
Cheung va Ching (2014), theo d6, ti 16 DM/NL
cang giam thi ham luong chat chiét xuat duoc ti
nim cang giam [18].
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1,80 S 3 o
“\ '\:.\ \:."

%
)
&
' \‘b
3509
&

'\,\ l

12 13 14 15 16

Ty lé dung mdi : nguyén liéu (v/w)

Hinh 3. Anh huéng cia ty 1¢ DM/NL t6i kha
ning chiét xuit TTE tir TV1
Ghi chu: Nhimg chir cai (a, b, ¢, d) khiac nhau
trong cung mot cot biéu thi s khac biét co y nghia
thong ké gitta cdc cong thic (p<0,05), cdc gid tri
duroc thé hién + SD cua 3 Ian Iap lai.

TTE (%)
t2)

1,70

1,60

1,50

1,40

Luong chat tap tang lén sé lam tang chi phi,
thoi gian tinh sach, thu nhan ché phdm. Dong thoi,
néu chon luong dung moéi qua 16n sé gay lang phi
dung moi va nang luong, lam kéo dai thoi gian co
dic thu nhan hoat chit. O cac ty lé DM/NL chiét
xuat 9, 10 va 11 (v/w) cho kha nang chiét xuat
TTE tit TV1 voi ham luong TTE trong dich chiét
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xuat clia cac ty lé nay khong co su sai khac dang
ké, do do dé dam bao hiéu suat chiét xuat ciing
nhue toi thiéu cac chi phi (nguyén liéu, nang
luwong...) thi ty 16 DM/NL 1a 9 (v/w) duogc chon la
pht hop cho qua trinh chiét xuat TTE ttt TV1 bang
str dung song siéu am.

3.4. Anh huéng ctia nhiét d¢ t6i kha ning chiét
xudt TTE tir TV1 bang st dung séng siéu Am

Két qua ¢ hinh 4 cho thay, khi chiét xuat TTE
tir TV1 bang song siéu am, tang nhiét do tir 30 +
2°C, 40 £ 2°C lén nhiét do 50 + 2°C cho kha nang
chiét TTE tir TV1 tang twong tng ham luong TTE
tr 0,71 + 0,01% TTE, 1,02 + 0,03% TTE len 1,62 +
0,02% TTE. Tuy nhién, khi ting tiép tir nhiét do 60 +
2°C dat 1,62 £ 0,03% TTE, tang nhiét d6 1én 70 + 2°C
dat 1,60 + 0,03% TTE, cho thay khong thay déi nhiéu,
c6 chiéu huong giam va khong c6 y nghia vé mat
thong ke. Do kha nang hoa tan cta cac chat trong
dung dich, nhat 1a TTE hoan toan phu thuoc vao
nhiét do. Hon nita, TTE nam trong nguyén liéu
nam TV1 ma cau truc bén ngoai 1a 16p cellulose,
pectin, polysaccharide khong tan.

- N &
® 1,8 3
Ly \(.O (9
E 1,60
1,40
i, =)
i, i,
1,20 g 2
=) =)
1,00 x .
=) =)
0,80 > 2
i, =)
0,60 = =
0,40 & &
30 40 50 60 70

Nhiét d (+2°C)

Hinh 4. Anh hudéng ctia nhiét do t6i kha ning chiét
xudt TTE tir TV1

Ghi chu: Nhing chir cdi (a, b, ¢, d) khdac nhau
trong cung mot cot biéu thi s khdc biét co y nghia
thong ké gitta cdc cong thuc (p<0,05), cdc gid tri
duoc thé hién+ SD cua 3 Ian Iap lai.

Khi nhiét do chiét xuat cang cao sé lam cho do
XOp ctua nguyén lieu tang lén (do nguyén lieu
truong nd), do nhot gidm va hoat chat sé hoa tan
dé hon vao dung moi. Tuy nhién, nhiét d6 la mot
yéu t6 c6 gioi han, vi nhiet do qua cao c6 thé xay

ra cac phan tng khac khong can thiét nhu tang do
tan ctia mot so tap chat, thuc ddy cac bién ddi hoa
hoc lam chat luong dich chiét xuat bién d6i khong
c6 loi va lam ting chi phi san xuat, & nhiét do cao
sé pha vo 16p mang, cing nhu lam hoa tan cac
TTE... biéu nay phu hop véi két qua nghién ctru
cta Cacace va Mazza (2003), theo do, nhiét do anh
hudng nhiéu dén qua trinh trich ly cac thanh phan
co trong nguyén liéu vao dung moi. Nguyén nhan
la nhiét do trich ly ting dan dén tinh thdm thau
ctia thanh t€ bao cao hon, do hoa tan ctia cac hop
chat trong nguyen liéu cao hon, dan dén dong hoc
ctia cac qua trinh chiét xuat cao [19].

Mat khac, theo Li va cs (2006), nhiét do cao sé
lam pha vo lién két gitta cac chat tan voi cac thanh
phan khac trong nguyén liéu va lam tang hiéu qua
chiét xuat [20]. Nhiét do chiét xuat bang soéng siéu
am tang sé lam gia ting sO luwong bot khi tao
thanh, tuy nhién, cuong do vo bot khi sé bi giam
do anh hudng ctia ap suat hoi ting lén va doéng vai
tro nhu 16p dém, ngan can su va cham cta cac
phan tt xung quanh khi bot khi vo. Nguoc lai, su
vo bot khi sé kho khan khi nhiét do giam, vi do
nhot moi truong ting cao. Vi vay, chiét xuat TTE
ttr TV1 c6 ho tro biang song siéu am & nhiét do 50 +
2°C 1a diéu kien thich hop cho chiét xuat TTE duoc
nghién ctu.

3.5. Anh huéng ciia thoi gian va cuong d6 xt Iy
song siéu am dén kha niing chiét xuat TTE tr TV1

Két qua thuc nghiém khao sat thong s6 cudng
do song siéu am cho chiét xuat TTE tit TV1 (Bang
1) cho thay, voi cuong do6 séng siéu am tiang thi
ham lueong TTE tiang. Qua trinh chiét biang séng
situ am & cac cuong do khac nhau tr 30 - 50
w/cm? voi thoi gian 6, 8, 10, 12, 14, 16, 18 va 20
phut thu duwoc ham luong TTE dao dong tir 0,48 +
0,02% - 1,97 + 0,03% TTE. Co su khac biét dang ké
vé ham luong TTE duoc chiét xuat gitta mau doi
ching va mau duoc chiét bing séng siéu am & cac
cuong d6 khac nhau (P<0,05). O cac thoi diém
chiét khac nhau, v6i cong suat khac nhau ciing thu
duoc thém ham luong TTE (Bang 1).

Ham luong TTE chiét xuat ting manh sau 6, 8,
10 va 12 phut chiét xuat; sau do, & thoi diém chiét
14, 16, 18 va 20 phut, ham luong TTE chiét duoc
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trong dich chiét: O cuong do 30 w/cm? ting manh
dén thoi gian chiét 18 va 20 phut cho ham luong
TTE cao; ¢ cuong do 40 w/cm?® ting manh dén
thoi gian chiét 16 phut va sau 18 va 20 phut cho
ham luwong TTE dich chiét ting khong dang ké; &
cuong do 50 w/cm? sau thoi gian chiét siéu am 14,
16, 18 va 20 phut cho ham luong TTE dich chiét
tang khong dang ké.

Két qua nay chimg minh rang, & cuong do
siéu am 30 w/cm? voi thoi gian chiét siéu am 18
phut 1a diéu kién tot nhat dé chiét xuat TTE trong
TV1. O cuong do sieu am 40 w/cm?, voi thoi gian
chiét sieu am 16 phut la diéu kién tot nhat dé chiét
xuat TTE tit TV1; & cuong do siéu am 50 w/cm?,
voi thoi gian chiét sieu am 12 phut 1a diéu kién tot
nhat dé chiét xuat TTE trong TV1 cho ham luong
TTE dat 1,97 + 0,01% TTE. Két qua nay minh
ching, & cuong do siéu am 50 w/cm?, véi thoi gian
chiét siéu am 12 phut la diéu kién tot nhat dé chiet
xuat TTE trong TV1. Piéu d6 cho thay, cuong do
song siéu am c6 anh hudng dén qua trinh chiét
TTE. Két qua nay phu hop voi két qua nghién ctru
ctia Chavan va cs (2013) tréen doi twong nam
Trametes orientalis [21].

Thoi gian va cuong do siéu am duoc khao sat,
khi cuwong do va thoi gian siéu am tang thi kha
nang chiét TTE tiang cao va cao hon nhiéu so voi

d6i chung (khong st dung siéu am, ham luong
TTE trong dich chiét 1a thap nhat). Nhu vay, thoi
gian chiét voi hod tro song siéu am c6 anh hudng
dén ham lwong chat chiét trong dich chiét.
Nguyeén nhan 1a trudc thoi gian 12 phat, chiét xuat
& cuong do siéu am 50 w/cm? thi cac chat chiét
van con dich chuyén tir trong nguyén liéu, nhung
sau thoi gian 12 phuat, cac TTE khong tan vao dung
moi thém nita. Diéu nay phu hop véi nhan dinh
cua Yang va cs (2009), Yim va cs (2012), theo do,
cac chat hoat tinh néu chiét xuat trong thoi gian
ngan thi ham luong céc chat chiét cé trong nguyén
lieu tan vao dung modi it, can phai cé thém thoi
gian dé cac chat chiét hoa tan vao trong dung dich
[22,23].

Cuong do siéu am cang cao thi do sui bot cang
cao, luc bé gay cang cao lam ting toc do truyén
khoi ctia dich chiét, dong thoi, viéc pha bot con tao
ra su khudy tron giup khuéch tan dich chiét bén
trong vat liéu thoat ra ngoai dé dang hon [24].
Cong suat chiét tang 1a do cuong do siéu am cang
cao thi hiéu tng sti bot cta lwc pha v& cang cao
lam tang toc do truyén khoi cta dich chiét. Ngoai
ra, su sti bot con tao ra sw khudy tron cho phép
khuéch tan céac chat chiét xuat bén trong vat liéu
thoat ra dé dang hon [24].

Béng 1. Khao sat thoi gian va cuong do xit Iy song siéu am dén kha ning chiét xuit TTE tir TV1

Thoi gian siéu am - Cuong do song siéu am (w/cm?)
(phut) /% TTE . L 30 40 50
(khong siéu am)
0 0,112+ 0,02 0,11°+ 0,02 0,112+ 0,02 0,11¢+ 0,02
6 0,234+ 0,02 0,48"+ 0,02 0,67°+ 0,03 1,41+ 0,02
8 0,25*+ 0,03 0,69°+ 0,02 0,81*+ 0,01 1,61*+ 0,02
10 0,28+ 0,01 0,88°+ 0,02 1,049+ 0,02 1,72°+ 0,01
12 0,32%+ 0,02 1,25+ 0,02 1,46°+ 0,01 1,96*+ 0,01
14 0,37%+ 0,01 1,474+ 0,02 1,65°+ 0,03 1,96+ 0,02
16 0,394+ 0,02 1,61+ 0,02 1,96+ 0,01 1,96+ 0,03
18 0,412+ 0,03 1,96+ 0,01 1,96+ 0,02 1,974+ 0,03
20 0,43+ 0,04 1,96+ 0,03 1,96+ 0,04 1,97+ 0,03

Ghi chu: Nhimg chir cdi (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi sir khiac biét co y nghia
thong ké gitta cdc cong thire (p<0,05) ), cdc gid tri diroc thé hién+ SD cua 3 Ian Iap lai.

Thoi gian siéu am cang dai, cuong do cang huay, do nhot va do hoa tan tuong tng cang tang.
lon, cang c6 nhiéu hat cua vat liéu chiét bi pha Do nhot tang khi cuong do va thoi gian siéu am
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tang, so luong phan tir chudi ngan tang nhiéu, do
nhot ciing tang, nhung khi cuong do dat dén mot
gia tri nhat dinh thi do nhot giam. Cuong do siéu
am cang cao 1a tac nhan go6p phan nang cao hiéu
qua cta qua trinh chiét, st gian nd nhanh chong
ctia bong bong trong chu ky 4p suat am khién
bong bong khong c6 co hoi co lai trong chu ky ap
suat duong. Nguoc lai, khi cuong do siéu am cang
nho thi s6 1an bong béng ndé ra va nén lai sé ting
lén, thoi gian chiét sé 1au hon. Cuong do song siéu
am cang manh thi kha nang chiét xuat hoat chat
cang cao vdi thoi gian ngan hon.

Vi vay, trong thuc nghiém trén, dé tiét kiém
thoi gian va chi phi, da chon duoc chiét xuat TTE
te TV1 bang séng situ am & cuong do 50
w/cm?/tan s6 20 kHz, chiét xuat & nhiét do 50 +
2°C trong 12 phut cho kha nang chiét TTE ti TV1
cao, dat ham lwong TTE 1a 1,96 + 0,02% TTE, tang
cao hon nhiéu so voi phuong phéap chiét xuat
khong st dung séng siéu am, tang gap khoang
6,13 1an & thoi gian chiét xuat 12 phut.

3.6. So sanh phuong phap chiét xuit TTE tur
TV1 bang séng siéu am va khong st dung séng
siéu am

Bang 2 cho thay, chiét xuat bang song siéu am
cuong do 50 w/cm?, tan s6 20 kHz, & nhiét do 50 +
2°C, dung moi ethanol 75%, ty lé DM/NL la 9/1
(v/w), trong 12 phut cho TTE cao nhat, dat 1,96 +
0,03% TTE va téng so chat kho dich chiét 1a 5,16 +
0,04% so voi nguyén liéu. Trong khi & phuong phap
chiét khong dung séng siéu am, chiét & nhiét do
50 + 2°C, dung moi ethanol 75%, ty 16 DM/NL la
9/1 (v/w), trong 12 phut cho kha ning chiét TTE
dat 0,32 + 0,02% TTE va téng s6 chat kho dich
chiét 1a 1,69 + 0,03% so voi nguyén lieu. Chiét
khéng dung song siéu am & 50 £ 2°C (phuong
phap truyén thong), ty lé DM/NL 1a 9/1 (v/w),
trong 180 phut (3 gid) cho kha niang chiét ham
luong TTE chi 1a 0,52 + 0,03% TTE, ché phdm TTE
téng s6 1a 5,14 + 0,04% so vdi nguyen liéu va tong
s6 chat kho dich chiét 1a 5,14 + 0,04% so voi
nguyeén liéu.

Bang 2. So sanh phuong phép chiét xuit TTE tir TV1 bang séng siéu am va khong diing séng siéu am

Phuong phép chiét xuat
Chi tiéu bonvi | Sjeuam 50
w/cm?/20 kHz Khoéng st dung séng siéu am
Chiét );151;; g gtyu;z I?]lj:f 2,1;); ;thanol kg 9 9 9
Nhiét do chiét xuat °C 50+ 2 50+ 2 50+ 2
Thoi gian chiét xuat phut 12 12 180
Ham luong TTE chiét xuat mg/g 1,96 + 0,03 0,32 + 0,02 0,52 + 0,03
Téng s6 chat kho dich chiét xuat TTE
(% chat kho dich chiét xuat so voi % 5,16 + 0,04 1,69 + 0,03 5,14 +0,04
nguyén liéu)

Ghi chu: So6 liéu diroc trinh bay dudi dang trung binh duwoc thé hién + SD cua 3 Ian Iap lai

Chiét xuat khong c6 séng siéu am cung cap
ham luong TTE téng s6 thap hon so voi chiét xuat
bang song sieu am. O cuong do song siéu am 50
w/cm?, tan s6 20 kHz trong 12 phat, ham luong
TTE cao hon khoang 6,13 1an so voi khong siéu
am trong 12 phut & 50 + 2°C (d6i ching), cao hon
khoang 3,76 lan so voi khong siéu am trong 180
phut & 50 + 2°C. Piéu nay cho thdy, nang luong
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song siéu am co tac dung chiét tach TTE tix TV1.
Vi vay, dé tiét kiém thoi gian va chi phi, chiét xuat
TTE tir TV1 & cuong do sieéu am 50 w/cm? voi thoi
gian 12 phut siéu am chiét xuat duoc lwa chon phu
hop nhat cho chiét xuat TTE te TV1.

4. KET LUAN

Xac dinh duoc mot so diéu kién thich hop cho
chiét xuat TTE téng s6 tit nam TV1 c6 ho tro bang
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song siéu am la chiét xuat bang dung moi ethanol
75% voi ho tro chiét bang song siéu am tan s6 20
kHz duoc stt dung dé toi wu cac thong so chiét la:
Chiét xuat ty 16 DM/NL 1a 9/1 (v/w), cuong do
sieu am 50 w/cm? thoi gian siéu am 12 phat &
nhiét do 50 + 2°C cho kha nidng chiét xuat TTE
téng so cao tir TV1. Két qua cho thay, tiém nang ing
dung song siéu am trong chiét xuat TTE tir nAm TV1
¢ Viet Nam mang lai hiéu qua hon so véi phuong
phap chiét xuat khong stt dung séng siéu am va
rut ngan thoi gian chiét xuat cho thu nhan ham
lwong TTE cao, cai thién san luong TTE, tan dung
toi da cac nguodn tai nguyén va mang lai trién vong
phat trién cho cong nghiép san xuit ché phim
TTE teTV1.
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EFFECTS ON SOME FACTORS ON THE EXTRACT OF TRITERPENOID FROM Trametes versicolor
BY ULTRASONIC WAVE-ASSISTED EXTRACTION METHOD

Nguyen Duc Tien!, Nguyen Dinh Khoa?

1 Vietnam Institute of Agricultural Engineering and Postharvest Technology
? Faculty of Food Science and Technology, Vietnam National University of Agriculture (VNUA)

Summary

Turkey tail mushroom (7rametes versicolor) is a medicinal mushroom used as a health-
promoting pharmaceutical, extending life and adjuvant therapy for cancer patients. The mycelia
and fruiting bodies of 7rametes versicolor contain various biologically active compounds such as
polysaccharides, glucans, phenolics, flavonols, coumarins, isoflavonoids, triterpenoids, and
sterols. In this article, we extracted total triterpenoid (TTE) from ZTrametes versicolor by
Ultrasound extraction system frequency 20 kHz: The results indicated that the appropriate
conditions extracted TTE were an ethanol 75%/material ratio of 9/1, ultrasound intensity 50
w/cm?, temperature 50°C, extraction time 12 min gave TTE content 6.13 times higher than the
control. The potential application of ultrasound in the extraction of TTE from 7rametes versicolor
has been shown to be more effective than conventional extraction without ultrasound: shortening

of extraction time, obtaining higher TTE content.

Keywords: Extraction, Trametes versicolor, triterpenoid, ultrasonic.
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NGHIEN CUU XAC LAP BDIEU KIEN LEN MEN
TAO DO UONG TU DICH THUY PHAN BA BAU NANH

Mai Thi Van Anh'’*, Ding Dinh Trién? Nguyén Thanh Héing®

TOM TAT

Dich thay phan ba dau nanh duéi tac dung ctia cac ché phdm enzyme da duoc x4ac nhan co6 su
gia ting dang ké luong chat hoa tan, thuan loi cho chuyén héa ctia vi sinh vat. Két qua nghién
ctru da xac lap duoc cac diéu kieén nhiét do, ty le tiép giong, ham lwong dudng va thoi gian lén
men dich thiy phan ba khi stt dung déng thoi 2 chiing ndm men Saccharomyces cerevisiae var.
boulardii CNCM 1-745 va Saccharomyces cerevisiae 7012 nham tao d6 uéng lén men c6 chira
niam men probiotic. Két qua cho thay, 30°C 1a nhiét do phu hop trong diéu kién lén men két hop
2 chiing n4m men; ham lwong saccharose bg sung 1,5%; ty 1é ti€p giong ban dau cta probiotic S.
boulardii CNCM 1-745 1a 6 log CFU/ml va ty lé ti€p giong cta S. cerevisiae 7012 khong qua 5
log CFU/ml; thoi gian lén men 24 gid. V6i diéu kién nay, dich sau lén men da dat dwoc cac
thanh phan mong mudn nhu mat do nAm men probiotic sau lén men dat 7,7 log CFU/ml; do
con khong qua 1,2% v/v; chita mot s6 thanh phan bay hoi c6 tac dung tao mui thom cho san
phdm trong d6 2-phenylethanol duoc tao ra dang ké, chiém 40% trong téng luong chat dé bay

hoi cta dich 1én men.

Tie khéa: Dich thiy phan ba diu nanh, nAm men, do uéng lén men, probiotic.

1. DAT VAN DE

Ba dau nanh, mot phu phdm cta nganh san
xuat sita dau nanh va dau phu, chia da dang céac
chat dinh duong tot c6 thé khai thac. Ba dau nanh
tuoi c6 mot so aldehyde tao ra mui dau dac trung
nhu hexanal, 2- hexenal, (2E)-2-octenal va (2E)-
2decenal, mot sO axit duoc phat hién gom axit
hexanoic, axit acetic va axit 2-amino-5-
methylbenzoic, trong dé axit acetic c6 mui hang sé
anh huong dén mui ctia cac thuc pham tir ba dau
nanh [1]. Dich thay phan ba biang mot s6 enzyme
da duwoc xac nhan c6 su gia tang dang ké luong
chat hoa tan, thuan loi cho chuyén hoéa cta vi sinh
vat. Chuyén d6i sinh hoc ba dau nanh duéi tac
dung ctia nAm men la mot trong nhimg chién luoc
dé thay d6i mui ctia phu phdm nay. Cac lipid trong
ba c6 thé duoc chuyén hoa dé tao ra methyl
ketone, ruou bac hai, ester, alkane va cac lactone
[2]. Cac aldehyde khong mong mudn c6 thé bi
chuyén hoéa thanh axit béo hodc ruou, sau do tao

" Trudong Pai hoc Kinh té - Ky thuat Cong nghiép
% Cong ty c¢b phan dau tu lién doanh Viét Anh

3 Pai hoc Bach Khoa Ha Noi

" Email: mtvanh@uneti.edu.vn

ester. Protein co thé bi proteinase va peptidase
chuyén hoa, cac amino axit tw do sau do c6 thé
duoc phan hiy ti€p qua con duong Ehrlich cta
nam men dé tao ruou bac cao va ester [3].

Gan day, mot s6 nghién ctru khong chi tap
trung vao kha ning lén men ctia n4dm men trén ba
dau nanh ma con quan tim dén viéc lén men keét
hop ndm men véi cac probiotic trén co chat ba [4],
[5]. S boulardii CNCM-1745 1a chung nim men
probiotic c6 hiéu qua trong hé tro diéu tri cac
bénh duong tiéu hoa cap tinh nhu tiéu chay hoac
cac bénh man tinh nhu viem rudt [6]. Thanh té
bao S. boulardii day hon so voi cac loai ndm men
khac [7]. Ngoai ra, S. boulardii cé thé ton tai trong
diéu kién nhiét do co thé 37°C, chiu duoc axit da
day va mat, bam dinh t6t vao thanh da day nén co6
kha nang ton tai cao, c6 thé dat mat do rat cao
trong duong tiéu hoa trong mot thoi gian rat ngin
[8]. Céac nghién ctru cho thay, glucan khong tan
ctia polysaccharide thanh té bao S boulardii c6
kha nang tic ché ting sinh té bao ung thu dai truc
trang [9]. S. boulardiikhac biét voi S. cerevisiae &
dac diém khong wu tién st dung galactose lam
nguoén dinh dudng [10]. Hién nay, S. boulardii con
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duoc coi 1a tAc nhan quan trong dé€ tao ra cac chat
¢6 hoat tinh sinh hoc thong qua qua trinh 1én men.
S. boulardii tac dong dén qua trinh téng hop
isoflavone [11] va polyphenol [12], do d6 lam tang
kha nang chong oxy hda cho san phdm, ngoai ra
con c6 thé tang kha dung sinh hoc ctia cac khoang
chat va vitamin thiét yéu, gidam nong do cac chat
khang dinh duong nhu phytate [13]. S. boulardii
da duoc lén men két hop voi S. cerevisiae dé san
xuat bia tht cong c6 nhiéu loi ich cho sutc khée. Su
két hop khong nhimng khong anh hudng tiéu cuc
dén mui thom ctia bia ma con lam ting hoat tinh
chong oxy hoa va ham luong polyphenol trong san
pham [14].

Hién tai, nghién ctru vé su lén men két hop
gitta S, cerevisiae voi S. boulardii trén co chat ba
dau 1a huong nghién cttu méi cé tinh kha thi cao.
Két qua nghién cttu ctia Mai Thi Van Anh va cs
(2023) [15] cho thay, ching ndm men S. cerevisiae
7012 c6 kha nang lén men va sinh huong tot dé ket
hop voi nAm men c6 dic tinh probiotic S, boulardii
CNCM I-745. Do @6, nghién ctu nay duoc thuc
hien dé xac lap cac diéu kién nhiét do, ty lé ti€p
giong, ham luong duong va thoi gian 1én men dich
thiy phan ba béi phic hop 2 ching nham dinh
huéng tao d6 uong lén men tir dich thay phan ba
dau nanh, c6 chita nAm men probiotic & mat do > 7
log CFU/ml. Pa s6 ndm men S. cerevisiae lén men
thich hop ¢ 28 - 32°C con S. boulardii c6 thé sinh
truong, phat trién & ca diéu kien 37°C. Do vay,
khoang nhiet do tir 25 - 37°C duoc lya chon dé thuc
hién nghién cttu lén men két hop. Theo quy dinh
1169/2011 ctia EU, d6 uoéng c6 chira >1,2% con
theo thé tich duoc goi 1a @6 uéng cé con [16]. Dé
phu hop voi nhiéu d6i twong st dung, do con cta
san pham cudi cung duwoc dinh hudéng trong
nghién cttu nay khong qua 1,2% v/v.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Hai chting ndm men: S. boulardii CNCM 1-745
hoat hoa tir ché phdm men vi sinh Bioflora
(Biocodex, Phap); S. cerevisiae 7012 tit b suu tap
ctia Trueong hoa va Khoa hoc su song, Pai hoc
Bach Khoa Ha Noi, duoc ky hiéu twong tng la I-
745va 7012.

Ba dau nanh: Thu nhan tt Nha may Stta dau
nanh Vinasoy Bac Ninh (40 4m 85,32 + 0,02%,
protein 3,05 + 0,02%, xo téng 10,25 + 0,16%). Dich
thay phan ba dung trong nghién cttu (DBNC) thuc
hién nhu sau: moi mau ba da tién xt ly hap tiét
trung, duwoc bd sung nuoc dé dat 5% chat kho,
chinh pH vé 7,0 va thay phan bang Alcalase®2.4 L
trong 1 gio; chinh ti€p vé pH 4,5 thily phan trong 3
gi0 bang Viscozyme®L va Pectinex®Ultra SP-L
[17], sau d6 b6 sung saccharose vao dich (ham
luong sé thay déi theo cac diéu kién nghién ctru cu
thé). Dich duoc dun soi cach thay 15 phut va lam
ngudi xuoéng 30°C trudce khi cdy ndm men.

Moi truong nhan giong cap 1 1a dich chiét
malt dai mach 10°Bx hap tiét trung 121°C trong 15
phut; moi truong cap 2 1a dich ba da chudn bi &
trén, ly tam thu dich trong va hap tiét trung 121°C
trong 15 phut. Méi treong nudi cdy ndm men: Str
dung YGC (Yeast Glucose Chloramphenicol Agar)
dé dinh luong ca 2 loai nAm men [18] va YPGal
(Yeast Peptone Galactose Agar) dé dinh luong
rieng chung S. cerevisiae 7012 do S. boulardii
khong wu tién st dung galactose 1am nguén co
chat [10].

2.2. Phuong phap nghién ctru

2.2.1. Nehién cuu anh huong cua nhiét do Ién men

Nam men tir thach nghiéng duoc nhan giong
trong cac 6ng nghiém chita 10 ml moéi trudng cap 1
& 30°C trong 24 gio. 1 ml giong cap 1 duoc hut vao
9 ml moi trudng cap 2 nhan giong ti€p trong 24 gid
& 30°C. 10 ml dich giong ciap 2 ctia mdi ching
duoc chuyén vao binh Ién men chita 90 ml dich ba
(DBNC), 2% saccharose b6 sung, mat do tiép
giong ban dau cua méi ching khoiang 6 log
CFU/ml. Tién hanh lén men & 25, 30, 35, 37°C
trong 48 gio. Phan tich cac chi tiéu trudc va sau
lén men & cac diéu kién gom: Mat do vi sinh, axit
téng, duong téng, ham luong ethanol.

2.2.2. Nghién cuu anh huong cua ham luong
saccharose bo sung

Luong saccharose bé sung vao dich trudc lén
men tac dong dén do con cua san phdm. Cac mau
tht nghiém va phan tich két qua duoc tién hanh
tuong tw 2.2.1 & nhiét @6 1én men da chon tai 2.2.1,
ty lé saccharose b sung khéao sat & cac muc 0, 1,
1,5, 2, 2,5%.
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223 Nghién cuu dnh huong cua ty Ié tiép
giong gitta hai ching dén qud trinh Ién men két hop

Trong d6 udng lén men, S. boulardii CNCM I-
745 doéng vai tro probiotic con chiing 7012 dong vai
tro ching léen men chinh, giup tao huong va con
cho san phdm. Cac mau thit nghiém va phan tich
két qua duoc tién hanh tuong tuw 2.2.1, thuc hién &
nhiét do 1én men da chon & 2.2.1, ty 1é saccharose
b6 sung chon & 2.2.2. Ty lé ti€p giong cua
S. boulardii CNCM 1 - 745 gitt c¢6 dinh 6 log
CFU/ml thay dd6i ty le S. cerevisiae 7012 trong
khoang tir 2 log CFU/ml dén 6 log CFU/ml.

2.2.4. Nghién cuu anh huong cua thor gian Ién
men

Cac mau thir nghiém va phan tich két qua
duoc tién hanh twong tw nhu 2.2.1 thuc hién &
nhiét do 1én men da chon & muc 2.2.1, ty 1é duong
saccharose b sung chon & 2.2.2. Ty 1é ti€p giong
cua S boulardii CNCM 1745 gitt c6 dinh 6 log
CFU/ml, ty 1& S. cerevisiae 7012 duoc chon & 2.2.3.
Thoi gian 1én men khao sat & cac moc 12, 24, 36,
48, 60, 72 gio.

2.2.5. Panh gid chat Irong dich sau lén men ¢
diéu kién da chon

Dich len men & diéu kién da chon duoc tai
2.2.4 duoc phan tich ham lwong mot s6 thanh phan
duwong don, axit hitu co, ethanol va glycerol, ham
luong chat co hoat tinh chong oxy hoa, ty 1é cua
mot s6 thanh phan dé bay hoi.

2.3. Phuong phap phan tich
2.3.1 Xac dinh ham lrong duong khir tong

Dich phan tich duoc thdy phan hoan toan
trong 2 gio bang HCl 25%, sau d6 trung hoa vé pH
7,0 bang NaOH 10%, dinh muc dén thé tich xac
dinh va ly tim thu dich trong phan tich. Ham
luong duong khtr trong dich duoc xac dinh bang
phuong phap DNS thong qua do hap thu & budc
song 540 nm cta san phdm cudi cung véi thudc
tht DNS st dung duong chuin D-glucose [19].

2.3.2. Xac dinh ham lirong axit tong

Dich phan tich duoc ly tAm thu dich trong. Ham
luong axit téng duoc xac dinh bang phuong phap
chudn d6 v6i NaOH 0,1 N chi thi phenolphtalein
[20]. Ham lwong axit tong trong 100 ml dich duoc

xac dinh thong qua s6 ml NaOH 0,1 N dung trung
hoa 100 ml dich phan tich va quy d6i tuong duong vé
mg axit acetic/100 ml dich phan tich.

2.3.3. Xdc dinh mat do té€ bdo nam men

Xac dinh bang cach dém khuén lac nAm men
nuoi & 30°C trén moi truong thach YGC [18] va
YPGal [10].

2.3.4. Danh gid kha nang lén men

Xac dinh thong qua lwong CO, thoat ra trong
qua trinh 1én men.

2.3.5. Xac dinh ham lirong axit amin va peptide
mach ngan

Dich phan tich duoc tia véi axit tricloaxetic
(TCA) 20% (w/w) ty lé 1: 1. Phan dich trong khong
bi két ttia boi TCA gom cac peptide c6 khoi luong
phan tr thap (tir 330 - 380 dalton) va cac axit amin
[21] duoc ly tam tach rieng khoi phan protein két
ttia va duoc dua di xac dinh ham luong bang thudc
th Folin theo phuong phap Lowry [22].

2.3.6. Xac dinh ham lirong polyphenol

Dich phan tich duoc ta véi ethanol tuyét doi ty
le 1: 1 dé loai protein, thu dich trong dem di phan
tich. Ham luwong polyphenol trong dich thity phan
duoc xac dinh biang phuong phap Folin - Ciocalteau.
Nguyén tac cta phuong phap dua vao phan tng
mau gitta cac polyphenol trong dich phan tich voi
thuoc thtt Folin-Ciocalteau & budc séng 765 nm
[23]. Ham luong polyphenol trong mau duoc xac
dinh dua theo duong chuén axit gallic.

2.3.7. Xac dinh kha nang chong oxy hda

Dich phan tich dwgc thia véi methanol tuyét
doi dé loai protein, thu dich trong dé thuc hién cac
phan tng voi DPPH (2,2 - Diphenyl - 1 -
picrylhydrazyl). Him luong chat chong oxy hoda
trong dich duoc quy vé ham luong twong duong
vitamin C (mg AAE)/ 100 ml [17].

238 Xadc dinh ham lrong monosaccharide,
axit hitu co; gylcerol va ethanol trong dich phan tich

Xac dinh biang phuong phap sac ky 16ng hiéu
nang cao HPLC, sit dung hé thong HPLC cua
Agilent Technologies 1200 series (Pwc) vor cot
phan tich Biorad 87H, detector RID.

2.3.9. Xdc dinh thanh phan cdc chat dé bay hoi

Céc chat dé bay hoi trong mau phan tich duoc
chiét bang etylaxetat ty 1é 1: 1, roi duoc ly tam tach
dich trong. Dich nay tiép tuc duoc loc qua mang
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0,2 um va dem phan tich bang phuong phap GC-
MS, stt dung may sac ky khi khoi phé SCION 456-
GC [15].

2.3.10. Phuong phdp phén tich thong ké

Kiém tra y nghia d6i voi dix lieu thi nghiem
duoc thuc hién bang cach st dung phan tich
phuong sai mot yéu t6 (One - Way ANOVA) va
kiém dinh Turkey st dung SPSS® 22.0 (SPSS Inc,
Chicago, IL, USA) & mirc y nghia p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ciru anh huong ctia nhiét d6 lén men

Anh huéng cta nhiet do dén qua trinh lén
men két hop hai chiing duogc thé hién trong bang 1
va hinh 1. Bang 1 cho thdy, mau lén men & 25va
30°C déu c6 mat do ndm men probiotic sau lén
men > 7 log CFU/ml. Axit t6ng sau lén men cua
mau 25 va 30°C thap hon mau 35 va 37°C cho thay,
nhiét do lén men tang cao qua sé anh huéng dén
axit téng cua dich.

Béng 1. Anh hudng ciia nhiét do 1én men dén chét luong dich thu dugc sau 48 gid 1én men

) e Trudc Nhiét @6 1én men (°C)
Chi tiéu lén men 25 30 35 37
Mat @6 7012, log CFU/ml 5,93*+ 0,08 | 7,37°+ 0,09 7,16°+ 0,06 6,70+ 0,37 6,44+ 0,26
Mat d6 1-745, log CFU/ml 597+0,10 | 7,51°+£ 0,10 7,51°+ 0,17 6,92+ 0,36 6,48+ 0,19
Axit tong, mg acetic/100 ml | 255,0°+3,5 | 241,7°+1,9 240,0°+ 2,7 | 255,0°+ 10,4 | 264,0°+ 4,9
Duong khit téng, g/100 ml | 4,534+ 0,07 | 2,26°+ 0,03 2,01°+0,02 | 2,05°+0,01 1,922+ 0,05
Ethanol, % v/v - 1,25+ 0,01 | 1,37°+0,01 | 1,33*+0,01 | 1,23*+ 0,04

Ghi chu: “”» Khong xdc dinh; cdc so liéu trong cung mot hang, cdc chir cdi khac nhau thi khac biét

co y nghia thong ké (p<0,05)

1.2

—4=25°C —@=30°C 35°C =x%=37°C
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0 12 24 36 48
Thoi gian lén men (gio)

Hinh 1. Anh huéng ciia nhiét @6 1én men dén dén
toc do len men (biéu dién bang luong CO, thoat ra)

Hinh 1 cho thay, nhiét d¢ len men thay déi co
anh hudng dén toc do lén men va cac chi tiéu caa
dich sau len men. O 30°C, t6c do len men két hop
2 chung dat cao nhat, lwong CO, gidi phong tir gid
thit 12 da vuot so voi luong CO, giai phong tai cac
diéu kién nhiét do con lai. Nhu vay, lén men &
30°C vira tao mat do nAm men probiotic cao nhat,
vita c6 toc do len men nhanh nhat va thich hop voi
ca 2 chiing nAm men nén nhiét do 30°C duoc chon
dé tién hanh cac nghién ctru tiép theo.

3.2. Nghién cttu anh huong cta ham luong
saccharose bé sung

Béng 2. Anh hudéng ctia ham lwong saccharose b sung dén chét lvong dich thu dugc sau 48 gior lén men

Chi tieu Trudc lén men Ham luong saccharose bd sung (%)
(0% saccharose) 0 1,0 1,5 2,0 2,5
Matdo 7012, log | ¢ 0. 003 | 64004020 | 6894006 | 6.7%+022 | 6,805+ 0,01 | 6,95+ 0,08
CFU/ml
Mat do 745, log | ¢ 132, 010 | 6,824 0,03 | 7,224 020 | 7,.21%+ 0,06 | 7.32°+ 0.21 | 7,36+ 0,14
CFU/ml
Axit téng, mg . . . a 241,8"+ a
scetic/100 ml 230,1°+ 55 | 2457°+55 | 241,8°+24 | 2453+ 49 93 2414+ 0,6
D“";‘/gllg}ol‘fntlong’ 2,58+ 0,01 | 2,06'+0,01 | 2,09°+0,01 | 2,195+ 0,02 | 2,229+ 0,01 | 2,26°+ 0,02
Ethanol, % v/v 0,35+ 0,04 | 0,89°+0,07 | 1,15 0,05 | 1,397+ 0,04 | 1,62°+ 0,06

Ghi chu: “”» Khong xdc dinh; cdc so liéu trong cung mot hang, cdc chi¥ cdi khic nhau thi khac biét

co y nghia thong ké (p<0,05)
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Anh hudng ctia lwong saccharose b sung dén
toc do len men va thanh phan cta dich sau lén
men thé hién trong bang 2 va hinh 2.
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Hinh 2. Anh huéng ctia ndng d6 saccharose bd
sung dén toc do 1én men

Bang 2 cho thdy, mat do 2 chiung nidm men
déu thay d6i c6 y nghia khi b6 sung thém
saccharose vao dich trudc 1én men. T 1% duong
b6 sung da cho thiy, mat do probiotic dat > 7 log
CFU/ml sau 48 gi¢ lén men. Cung diéu kién lén
men, thay d6i ham luong saccharose tic dong
dang ké dén do con, duong sot va luong CO, giai
phong theo thoi gian so voi mau lén men khong bo
sung duong (Hinh 2). Tuy nhién, thay déi ham

luong saccharose bé sung khong anh huéng nhiéu
dén axit téng cta dich sau lén men.

Voi lwong duong bé sung khong qua 1,5%,
luong con dat dugc khong qua 1,2% 1a ddm bao
tiéu chi do cén ctia san phdm, mat do S. boulardii
7,2 log CFU/ml ciing dam bao tiéu chi vé mat do
probiotic. Do vay, ty lé saccharose b6 sung la 1,5%
duoc chon cho cac nghién ctu tiép theo.

3.3. Nghién cttu anh huéng cta ty 1é ti€p giong
gitra 2 ching

Anh huéng cta ty lé tiép giéng 7012 dén toc
d6 lén men va cac chi tiéu hoa ly caa dich lén men
duoc thé hién trong bang 3 va hinh 3. Khi tiép
giong, mat do I[-745 duoc gitt c6 dinh 6 log
CFU/ml chi thay d6i mat do cta S. cerevisiae 7012
cho phu hop vi vai tro chinh ctia chiing nay la tao
con va sinh huong. Néu S. cerevisiae 7012 nhiéu
qua sé dan dén su canh tranh dinh duong voi
probiotic, tao dd con qua cao va khi tu phan co6 thé
anh hudng dén mui vi ctia san phdm.

Béng 3. Anh hudng ctia ty 16 tiép giéng giira 2 chiing t6i chat lrong dich lén men sau 48 gidy

Ty le 7012: I-745 0: 6 log 2log:6log | 3log:6log | 4log:6log | 5log:6log | 6log: 6log
Mat do 7012, log 4,98 + N o ) 733 +
CFU/m 003 5,980+ 0,01 | 6,55°+049 | 7,17° 0,42 008
Mat do L745,log | 7 eon 09 | 7,50+ 0,11 | 7,622+ 0,01 | 7,79+ 0,07 | 7.66°+ 0,05 | 7.16°+ 0,19
CFU/ml
Axit tong, mg ) 263,3" + b b . 207,6* £
rectio/ 00| 261735 57 259.2°+ 11,5 | 247,1°+59 | 240,5"+ 8,95 1
\ 2 e d
Puong khir tong, | o1, g5 | 239 % | 508e0 003 | 22604001 | 2,19+ 0,02 | 2,14°+ 0,01
/100 ml 0,05
Ethanol, %v/v | 0,88°+0,04 | 0,85+ 0,04 | 0,97°+0,04 | 0,99%+0,06 | 1,15+ 0,05 | 1,17+ 0,04

Ghi chu: “”> Khong xdc dinh; cdc so liéu trong cung mot hang, cdc chir cdi khdc nhau thi khdc biét

co y nghia thong ké (p<0,05)

Két qua cho thay, ¢ ty lé ti€p giong cta S.
cerevisiae 7012 1a 6 log CFU/ml, toc do lén men
cao hon dang ké so vdi toc do lén men & cac ty le
tiép giong con lai chimg t6 S. cerevisiae 7012 c6
anh huong lon dén toc do lén men két hop. Tuy
nhién, voi ty 1é tiép giong nay thi mat do probiotic
sau lén men thap hon so voi cac ty le tiép giong
con lai, su khac nhau nay c6 y nghia thong ke.
Nhu vay, khi ty 1é ti€p giong cta S. cerevisiae 7012

qua cao c6 thé anh huong t6i mat do probiotic
trong dich sau lén men do su canh tranh dinh
duong nhung S. cerevisiae 7012 ciing can dat mat
do du 16n dé tao huong cho san phdm. Trong cac
ty lé tiép giong con lai, co thé thdy mat do S
cerevisiae 7012 1a 5 log CFU/ml vtra co toc do len
men cao nhat vira c6 mat do probiotic dat toi da,
chénh lech khong dang ké so voi mau lén men doc
lap.
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Hinh 3. Anh huéng ctia t 16 ti€p giéng giira 2
ching dén luong CO, gidi phong theo thoi gian
khi lén men két hop chiing

Khi tang mat do S. cerevisiae 7012 tix 4 - 6 log
CFU/ml bat dau nhan thay su gidm axit téng sau
lén men. Diéu nay ching t6 ching 7012 con c6 vai
trd quan trong trong viéc lam gidm axit téng cta
dich 1én men. Cang tang mat d6 ching 7012 ham
lwong duong sot trong dich sau 48 gio 1én men
cang thap, diéu nay 1a hop ly do ting mat do chiing
7012 thi lwong co chat trong moéi truong sé duoc
nam men st dung triét @€ hon trong qua trinh lén
men. Do con cua tat ca cac mau lén men déu thap
hon 1,2% v/v dam bao tiéu chi dé ra cho san phdm
d6 uong.

—4—0:6log
—-2log:6log
3log:6log
—>=4log:6log
—#—>5log:6log

6log:6log

Luong CO,thoat ra (g/100ml)

3.4. Nghién ctru lira chon thoi gian 1én men

——7012 -—®-1-745

0 12 24 36 48 60 72
Thoi gian 1én men (gio)

Hinh 4. Sy bién thién mat do 2 chiing 7012 va I-745
theo thoi gian 1én men

Hinh 4 cho thay, khi kéo dai thoi gian lén men
tr 12 - 72 gio, mat do chang 1-745 da dat cuc dai t
gio tht 12 khoang 7,6 log CFU/ml va mat do cia
S. cerevisiae 7012 ciing da rat cao tai thoi diém nay
(khoang 6,5 log CFU/ml). Mat do ching 7012 dat

cuc dai & 24 gio va ca 2 chiang duy tri mat d6 cuc
dai dén hét 36 gio, sau d6 bat dau cé xu huéng
giam tir sau thoi diém 36 gio.

Axit téng cua dich lén men thay déi khong
nhiéu khi kéo dai thoi gian lén men. Luong duong
téng ctia dich giam dan trong thoi gian lén men tir
0- 12 gior va 24 gio. Sau 24 gio, lwong duong thay
d6i khong dang ké. Tuong tmg voi chi tiéu nay,
luong con ciing ting tir 12 - 24 gio, sau 24 gid
lwong con ciing ting khong dang ké (Hinh 5).

4,50 14

400 [ Duong tong ~#-Axit tong —»~CO2 ——ethanol
T

/100 ml
o
n
3

ethanol (%v/v)

0 12 24 36 48 60 72
Thoi gian lén men (gio)

Hinh 5. Pong thai qué trinh 1én men khi két hop 2
chiing 7012/ 1-745

Luong CO, thay d6i ciing tuong tmg v6i su
thay d6i duong va con trong dich lén men. Tur 24
gi0, luong nay gan nhu khong ddi gitta cac mau
(cac chenh lech khong c6 y nghia thong ké). Do
qua trinh tao d6 udng con cé giai doan bdo quan
lanh sau 1én men nén qua trinh lén men ding & 24
gio 1a phu hop.

3.5. Panh gia chat luong dich sau 1én men &
diéu kién da chon

Bang 4 va hinh 6 cho thay, trong dich sau lén
men 24 gio, mot s6 duong nhu glucose, galactose,
fructose da bi nAm men st dung, luong duong sot
con lai c6 thé do sy c6 mat ctia xylose. Mot so
duong khac nhu rhamnose, arabinose... ciing
khong bién d6i nhiéu sau lén men 1a do nAm men
khéng st dung duoc cac loai duong nay.

Bang 4. Mot s chi tiéu ctia dich & diéu kién da chon

STT Chi tiéu Trudc lén men Sau 24 gio 1én men
1 Glucose (mg/100 ml) 571,00 KPH
2 Galactose, Fructose & Xylose (mg/100 ml) 870,61 43,37
3 Rhamnose (mg/100 ml) 77,80 60,40
4 Arabinose (mg/100 ml) 148,28 134,41
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5 Lactic axit (mg/100 ml) 11,81 17,40
6 Axit acetic (mg/100 ml) 52,57 24,59
7 Glycerol (mg/100 ml) 48,66 79,77
8 Ethanol (% v/v) KPH 1,01

9 Chat chong oxi hoa (mg AAE/100 ml) 0,75 1,81

10 Axit amin va peptide mach ngan (mg/100 ml) 563,96 406,20
11 Polyphenol (mg GAE/100 ml) 32,83 30,63

Ghi chu: KPH: khong phat hién
RID1 A, Refractive Index Signal (DEF_LC 2023-08-30 12-12-19\012-1201.0)

nRIU
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Hinh 6. Sic ky @6 HPLC phan tich thanh phan mot
s6 hop chat hoa tan trong dich sau 24 gi¢ 1én men

Sau qua trinh lén men c6 su giam r6 rét ham
lwong axit acetic va tang luwong gylcerol trong dich.
St c6 mat cua axit acetic trong dich truedc 1én men
c6 thé do da c6 san mot luong nhat dinh tir nguyén
lieu. Két qua nay phu hop voi cong bo ctia Yuanxin
Qiu va cs (2023) [1], axit acetic 1a mot trong 2 axit
c6 sin trong ba dau nanh. Viéc xuat hién acetic
axit 2-phenylethyl ester (Hinh 7) c6 thé 1a nguyén
nhan lam giam luong axit acetic trong dich 1én
men.

Hinh 7. Séc ky d6 GC-MS phan tich thanh phan
mot s6 hop chat dé bay hoi trong dich sau 24 gi¢r
lén men

Sau 24 gi¢ l1én men, ham luong polyphenol cé
giam chut it so voi trude 1én men. Theo Vong va cs
(2019) [5], trong s6 cac hop chat polyphenol c6
mot vai thanh phan duoc chuyén hoa trong qua
trinh 1én men ba dau nanh nén bi giam di va cting

c6 thé c6 nhitng thanh phan duoc tao thém trong
qua trinh lén men. Do vay luong nay thay ddi
khong cé quy luat cu thé va ciing can nghién ctru
thém, tuy nhién lwong gidm la khong nhiéu, sau
qua trinh lén men trong dich van con mot luong
polyphenol nhat dinh.

Qua trinh lén men 1am tiang luong chat chong
oxy hoa trong dich, cé thé duoc giai thich nhu sau:
Trudc khi tién hanh qua trinh 1én men, dich da co6
san mot luong chat chong oxy hoa nhu cac peptide
mach ngin, polyphenol, moét s6 hop chat
isoflavone, thanh phan chat xo cé thé chta cac
oligosaccharide c6 hoat tinh chong oxy hoa [17].
Theo Santos va cs (2018) [24], qua trinh 1én men
ctia ndm men trén ba dau nanh c6 thé da thuc diy
chuyén déi sinh hoc cua cac isoflavone pB-D-
glucoside thanh céc aglycone. Sau lén men, nim
men noéi chung va S. cerevisiae noi riéeng c6 kha
nang téng hop mot s6 hop chat cé hoat tinh sinh
hoc dong vai tro chat chong oxy hoéa nhu
glutathion [25], coenzym Q hodc ubiquinone [26],
carotenoid... [27]. Mot s6 san phdm chuyén hoda
bdéi ndm men sau qua trinh 1én men, mot s6 chat
trong thanh phén t€ bao nhu protein hoa tan, axit
amin chtra luu huynh, B-glucan thanh té bao nim
men... ciing gop phan tao ra kha niang chong oxy
hoa caa dich 1én men [27]. Ngoai ra su tang thém
c6 thé 1a do ban than té€ bao ndm men cing da
duoc cong nhan 1a mot ngudn chat chong oxy hoa.

Hinh 7 cho thay, trong dich lén men sau 24
gio c6 su xuat hién ctia mot s6 ruou cao phan tt,
ester va axit httu co. Trong d6 2-phenylethanol
duoc tao ra dang ké, chiém 40% trong téng luong
chat dé bay hoi ctia dich lén men, luong nay c6 thé
dao dong tuy thoi diém lén men, thuong chi tiéu
nay bat dau 6n dinh tir 24 gio 1én men. Hién nay 2-
phenylethanol cho 1a rat c6 gia tri va dang cé xu
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huéng duwoc khai thac thong qua con duong sinh
téng hop nho qua trinh lén men cta nim men.
Nhiéu loai nAm men, diac biét 1a S. cerevisiae c6
kha nang sinh téng hop thanh phan nay bang cach
stt dung L-phenylalanine lam tién chat [28]. Mot s6
ruou cao phan tir khac ciing xuat hién tir mau lén
men 12 gio va ting dan, 6n dinh tir 24 gid. Sau lén
men nhan thay cé su xuat hién ctia nhiéu ester
nhu octanoic axit ethyl ester; acetic acid 2-
phenylethyl ester; cyclohexanecarboxylic axit 2-
ethylhexyl ester...

Nhu vay, ngoai cac tiéu chi dat ra cho qua
trinh 1én men tir dich thity phan ba dau nanh, dich
sau lén men van chtta mot s6 chat cé hoat tinh
sinh hoc ¢6 loi cho sttc khde va mot s6 thanh phan
huong tao mui vi dé chiu cho san phdm dé uong
lén men.

4. KET LUAN

Nhiét d¢o 30°C 1a phu hop trong diéu kién lén
men két hop 2 ching ndm men; ham luong
saccharose b6 sung phu hop 1a 1,5%; ty lé tiép
giéng ban dau ctia ndm men probiotic S. boulardii
CNCM 1745 1a 6 log CFU/ml va ty lé tiép giong
cua S. cerevisiae 7012 khong qua 5 log CFU/ml;
thoi gian 1én men 1a 24 gio. Voi diéu kién lén men
nhu vay, dich sau lén men da dat duoc cac thanh
phan mong muén nhu mat do probiotic sau lén
men dat t6i da 7,7 log CFU/ml, do6 con khong qua
1,2% v/v, chira mot s6 thanh phan bay hoi c6 tac
dung tao mui thom cho san phdm trong do 2-
phenylethanol duoc tao ra dang ké, chiém 40%
trong téng luong chat dé bay hoi ctia dich 1én men.
Nhu vay nghién cttu da xac lap duoc diéu kién lén
men thich hop khi stt dung dong thoi hai ching
nam men S. boulardii CNCM 1-745 va S. cerevisiae
7012 nhim dinh huong tao doé udng lén men
probiotic.
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INVESTIGATING SOME FACTORS AFFECTING ON THE FERMENTATION PROCESS OF
CREATING BEVERAGE FROM SOYBEAN CURD RESIDUE HYDROLYSATE

Mai Thi Van Anh', Dang Dinh Trien?, Nguyen Thanh Hang®
! University of Economics-Technology for Industries
? Viet Anh Joint Venture Investment Join Stock Company
?Hanoi University of Science and Technology

Summary

The study explored some factors affecting the fermentation process of soybean hydrolysate when
using simultaneously two yeast strains Saccharomyces cerevisiae var. boulardii CNCM 1-745 and
Saccharomyces cerevisiae 7012 to create a fermented beverage containing probiotic yeast. As a
result, 30°C was chosen as the appropriate temperature in fermentation conditions combining two
yeast strains; The appropriate added sucrose content is 1.5%; The initial seeding rate of probiotic
S. boulardii CNCM 1-745 is 6 log CFU/ml and the seeding rate of S. cerevisiae 7012 is not more
than 5 log CFU/ml; fermentation time 24 hours. With such fermentation conditions, the post-
fermentation liquid has achieved the desired ingredients such as post-fermentation probiotic
density reaching a maximum of 7.7 log CFU/ml, alcohol content not exceeding 1.2% v/v, contains
a number of volatile components that create aroma for the product, of which 2-phenylethanol is
significantly produced, accounting for about 40% of the total volatile matter of the fermentation
liquid.

Keywords: Soy bean curd residue hydrolysate, yeast, fermentation beverage, probiotic.
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PDAC DIEM HINH THAI CUA CA DIA (Siganus guttatus
Bloch, 1787) O TiNH THUA THIEN HUE BANG
PHUONG PHAP TIEP CAN BON VI HIiNH HOC

Nguyén Xuan Huy!, Biii Thanh Long?, Nguyén Hoang Nhat Minh®, Trin Van Giang® "

TOM TAT

Ca dia (Siganus guttatus Bloch, 1787) 1a mot loai ca vay tia thuoc ho Siganidae co gia tri kinh té
va dinh duong cao d6i voi san xuat va nudi trong thity san nén co trién vong cho nghé nuoi ca &
Viét Nam noéi chung va tinh Thtta Thién Hué noéi riéng. Do viing dam pha Tam Giang c6 dia hinh
day va hinh dang bo vuc da dang nén dong chay & khu vure nay rat phic tap. Vi vay, trong nghién
cttu nay, da thu thap va so sanh céac dac diém hinh thai bang phuong phép tiép can don vi hinh
hoc ctia cac nhém cé4 duoc thu tai hai dia diém 1a Sam Chuon va Huong Phong thuoc dam pha
Tam Giang, tinh Thira Thien Hué nham danh gia su anh huéng cta dong chay lén sy da dang
hinh thai gitra cac nhom ca thé. Trén co s& phan tich don vi hinh hoc ctia 27 diém moéc tir 55 mau
ca dia thu & khu vuc nghién cttu, két qua chi ra rang, khong cé su khac biét c6 y nghia thong ke
gitta hai nhom c4 thé duc va cai (p > 0,05). Tuy nhién, néu xét vé yéu to vi tri, két qua phan tich
chi ra rang, c6 su khéac biét cé y nghia thong keé gitta cAc nhom ca thé duoc thu thap tai cac dia

diém khac nhau (p < 0,05).
Tie khoa: Hinh thai, moc twong dong, cd dia.

1. BAT VAN BE

Ca dia (Siganus guttatus Bloch, 1787) 1a mot
loai ca trong ho cé dia phé bién & viing bién mién
Trung Viét Nam va 1a loai quy nhat trong cac loai
ca dia, vi chung co gié tri kinh té rat cao. Loai nay
c6 thé c6 chiéu dai toi da lén téi 42 cm, map map,
thit béo, thom ngon, c6 vi tanh, phan bo & khu vuc
An Do - Tay Thai Binh Duong, & ving bién An Do,
Australia, Indonesia, Thai Lan, Malaysia,
Singapore, Ryukyu (Nhat Ban), Trung Qudc,
Philippines... O Viét Nam, c4 dia phan b8 & cac
ving ven bién va ving nuoc lo.

Cac nghién ctru hinh thai hoc tir 1au da rat hiru
ich dé phan loai cac dan ca bién va dam pha ciing
nhu mo ta su phan b6 ctia quan thé cé trong khong
gian. Su khac biet vé hinh thai gitta cac quan thé
ca co6 thé do mot so yéu to moi truong gay ra.
Nghién ctru vé hinh thai dua trén mét tap hop cac
phép do 1a dit liéu lién tuc cho thay su thay ddi vé
kich thudc va hinh dang [1]. Su phat trién ctia cac
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hé thong phan tich hinh anh da tao diéu kién
thuan loi cho sy tién by va da dang hoa cac
phuong phap nghién ctu hinh thai hoc [2, 3].
Phan tich hinh thai la mét céong cu quan trong
duoc stt dung dé phan biét cac loai sinh vat co
quan hé gan gai c6 chi s6 tuong dong rat lon vé
cac thong so hodc ky tu khac nhau [4]. Zarine va
cs (2013) da mo ta hinh dang co thé va kich thudc
cia cac quan thé ca dia (Siganus fuscescens
Houttuyn, 1782) thu duoc tir cac vinh khac nhau &
dao Mindanao, Philippines. Nghién ctru duoc thuc
hién bang phuong phap do hinh hoc dua trén cac
diém moc da duoc st dung dé mo ta hinh dang va
kich thudc co thé cta ca voi 25 diém moc da duoc
s6 hoa tir hinh anh cta 194 c4 thé [5].

O Viét Nam hién nay, cac nghién cttu trén loai
ca dia chu yéu tap trung nghién ctru vé phan loai
hinh thai biang phuong phap thong thuong [6, 7].
Con nghién ctu vé dac diém hinh thai ctia loai ca
dia bang phuong phéap ti€p can don vi hinh hoc
(Geometric geomorphic approach) & nudc ta noi
chung va vung dam pha Tam Giang, tinh Thta
Thien Hué noi rieng thi chua cé cong trinh nao dé
cap dén. Chinh vi thé, st dung phuong phap ti€p
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can don vi hinh hoc 1a can thiét, nham xac dinh
duoc cac dac diém hinh thai ctia ca, phan tich va
danh gia duoc su khac nhau vé hinh dang cta cac
nhom c4 dia s6ng & cac vung c6 diéu kién moi
truong nudc khac nhau. T do giap chi ra moi
quan hé gira hinh dang va kich thudc cta loai va
cac yéu to6 ngoai canh ctia moi truong nhu ap luc
song hodc muc do 6n dinh cia dong nuoc. Bén
canh d6, con cung cap dan liéu, co s& khoa hoc
cho cac nghién cttu sau nay, cting nhu phuc vu cho
cong tac chon giong va bao tén loai c4 nay trong
tuong lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Mau c4 dia nghién cttu dugc thu mau ngau
nhién tir thang 7/2022 - 6/2023 & Sam Chudn va
Huong Phong thudc ving ddm phd Tam Giang,
tinh Thtra Thién Hué theo dinh ky 2 lan/thang.

2.2. Phuong phap nghién ctru ngoai thye dia

2.2.1. Phuong phdp xdc dinh tuyén va diém
thu mau

Nguyeén tic chon dia diém thu mau: Thu mau
theo diém thu mau da duoc chon sin trén ban do.
Lua chon cac diém thu mau dac trung viung cita
song, ctra bién (Sam Chuén, Huong Phong) véi
cac tieu chi 1a nhitng khu vuc cé nghé khai thac
ca phat trién, c6 diéu kién thuan loi cho viéc danh
bat c4 dia, khac nhau vé do sau ciing nhu khu hé
thuc vat thay sinh trong viung nghién ctu. Cac
vung thu mau duoc xac dinh toa do diém bat dau
va két thuc, toa do duoc xac dinh bing may GPS.
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Hinh 1. Ban d6 vi tri thu mau

2.2.2. Phuong phap thu mau c4

55 mau ca dia duoc thu trong vong 11 thang.
Thoi gian thu mau duoc thuc hién lién tuc, mot
thang mot 1an, truc ti€ép danh bat voi ngu dan dé
thu mau va mua mau tir cac ngu dan danh ca ¢ dia
diém nghién ctru. Sau do, thu thap thong tin ti
nguoi khai thac ca nhu: Noi danh bat, thoi gian
danh bit, phuong tién danh bat, nguoi danh bat va
diéu kién thoi tiét. Ca dia co6 than dep tron, da tron
mau nau xam, kich co trung binh khoang 150 - 300
mm, vay siac xanh nhat, trén than hinh c6 nhing
cham nau den, dau nhd, mat den tron [8]. Ca dia
duc va cai khi truong thanh sé khac nhau hinh
dang, con duc co6 khoi luong nhoé hon, con cai tron
minh hon.

2

Béng 1. Dia diém, s6 luong miu ca dia thu duoc
TT | biadiém S6 lwong mau | Puc | Cai
1 | Sam Chuon 25 13 | 12
2 | Huong Phong 30 16 | 14

Téng cong 55 29 | 26
2.2.3. Xur If mau

boi voi nghién cttu hinh thai: Mau ca duoc xt
li ngay khi c4 con tuoi, dinh hinh va ¢6 dinh mau
bang dung dich formol 40%; chup 4nh nhim dam
bado mau sic cla ca, tiép theo chuyén sang dung
dich con 90 do.

2.2.4. Khado sat, thu thap cdc dan liéu lién quan
khac

Quan sat, chup anh cac canh quan, ghi cac
hién tuong, su viéc lien quan dén noi dung nghién
ctu trong qua trinh thuec dia.

2.3. Phuong phap phan tich miu ca trong
phong thi nghiém

Nghién ctru dac diém hinh thai cta ca dia
thong qua lap phi€u do dém céc chi tiéu hinh thai
[9], dong thoi phan tich hinh thai theo phuong
phap ti€p can don vi hinh hoc [10, 11].

2.3.1. Chudn bi mau dé chup dnh

Mau cé4 duoc ghim vao tAm x6p. Moi mau ca
duoc chup lai thong qua may anh ky thuat so trén
gia ba chan duoc dat & cung do cao, cung do
phong to dé phan tich hinh thai hoc.
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Hinh 2. 27 méc teong dong duoc sit dung dé phan
tich hinh dang ca

Ghi cha: (1) Phia trudc dudi cua rang tién
hdam, (2) Phia truoc trén cua rang tién ham, (3)
Puong gitta gitta ham trén va phan trén cua mat,
(4) Phan sau nhat cua thuy trdan, (5) Goc cua viy
g, (6) Cot song lung thir 6, (7) Goc cua tia vay
Iung khong phan nhanh, (8) Diém cudi vy lung,
(9) Piém cuoi cua cuéng duoi, (10) Pau trén cua
vay duoi, (11) Pau dudi cia vdy dudi, (12) Goc cua
tia hau mon khong phan nhanh, (13) Goc cua viy
hau mon, (14) Piém cuoi vay bung, (15) Goc viy
bung, (16) Piém cudi vay nguc, (17) Goc vay nguc,
(18) Eo, (19) Bo sau cua xuwong ndp mang, (20)
Goc sau cua xuwong ndp mang, (21) Tam mat, (22)
Bo trén cua mat, (23) Bo sau qua duong gitka cua
mat, (24) Bo dudi qua duong giita 6 mat, (25) Bo
trude qua duong giita cia mat, (26) Phia trén cua
rang trudc, (27) Phan sau phia dudi cua tién ham.

2.3.2. Lua chon va so hoa cdc diém moc

Xac dinh cac diém twong dong va khong
tuong dong & bén trai va bén phai cta ca dé danh
ddu cac diém mdc biang phan mém tpsDig dé so
hoa cac moc va ghi lai hinh dang co thé chung cta
cac mau vat. Lua chon va s6 héa cac diém moc
twong dong biang phan mém TpsDig 264 va
TpsUtil. 27 diém moc trén la cac diém chinh dé
giai thich hinh dang cta loai ca. Day la nhiing
diém c6 vi tri cu thé. Bang cach xac dinh cac diém
(cung 1 vi tri) trén 1 nhom ca thé, ta c6 thé phan
tich duoc su giong va khac nhau gitra cac ca thé
trong cung 1 nhom va gitta cac nhém.

2.3.3. Phan tich hinh dang

Cac cau truc hinh hoc thu duoc tir cac moc so
hoa duoc tao ra béi phan mém phan tich va xt ly

anh. Phan mém Morpho] duoc st dung dé thuc
hién phan tich thanh phan chinh (PCA) dua trén
diém moc da duoc so hoa, xac dinh vai tro caa cac
thanh phan (cac diém mdc) trong viéc tao ra su sai
khac hinh dang. Phan tich twong quan chinh tic
(CVA) ciing duogc stt dung dé kiém tra méi quan
hé gitra hinh dang va kich thuoc bang phan mém
TpsPLS. Su sai khac trong két qua phan tich hinh
hoc sé dua dén nhitng két luan vé hinh thai c4 gitta
cac quan thé ciing nhu cac yéu té anh hudéng dén
nhing sai khac do.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém hinh thai ngoai cia c4 dia & dAm
ph4 ddm Tam Giang, tinh Thrra Thién Hué

Phan tich cac chi tiéu hinh thai ctia 55 mau ca
két hop voi tai lieu dinh loai. Cu thé, mau duoc
dinh danh ban dau dua trén cac dac diém phan loai
da duoc mo ta boi cac nghién ctru trude doé [12,
13]. Cac chi tiéu dém gom: So tia ctia vay lung (D),
vay nguc (P), vay bung (V), vay duéi (C), vay hau
mon (A). Két hop phan tich trinh tu gene CO1, da
xac dinh duoc la loai ca dia (Siganus guttatus
Bloch, 1787).

Hinh thai ca dia tai vung nghién cttu c6 dic
diém chung: Than dep tron, da tron mau nau xam,
kich c& khoang 150 - 300 mm, vay sic xanh nhat,
trén than hinh c6 nhimg chim nau den, dau nho,
mit den tron. Minh c4 hinh bau duc va det hai
bén, cé vay tron, nho. Hai bén dau ca déu co vay,
duong bén hoan toan. Moéi bén mom déu co6 2 16
mii, miéng bé. Vay nguc hinh tron 16n vira phai.
Vay bung ¢ dudi nguc. Vay dudi bang phang hoac
hoi chia thuy. Minh c6 nhiéu cham, c6 mot s6 soc
xién hep & bén dau, soc tir mép miéng dén duwoi
mat 1a ro6 nhat. Pau cuéi ctia vay lung co dam soc
mau nhat. S6 gai, tia cu thé nhu sau: D = XIII, 10; A
= VIL, 9.

3.2. Phan tich st khac nhau vé hinh thai gitra
nhém duc va cdi ctia ca dia

Bén canh viéc str dung cac chi tiéu do va dém
dé nghién ctu vé hinh thai thi hién nay phuong
phap tiép can don vi hinh hoc ciing duoc dung dé
xac dinh dic diém hinh thai cta ca (Hinh 2). St
dung 27 moc, phan tich phan biét cho thay, khong
co6 su khac biét dang ké c6 y nghia thong ké vé
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hinh dang gitta cac gi6i voi gia tri p = 0,17 (Hinh
2).

27 diém moc nay 1a cac diém chinh dé giai
thich hinh dang cta loai ca. Pay 1a nhitng diém co
vi tri cu thé. Bang cach xac dinh cac diém (cung 1
vi tri) trén 1 nhom ca thé, co6 thé phan tich duoc sy
giong va khac nhau giita cac ca thé trong clung 1
nhom va gitta cac nhom. Trén thuc té€, néu chadm
duoc cang nhiéu diém va c6 thé xac dinh duoc thi
nghién ctu so sanh hinh thai cac loai cang chinh
xac. Phan tich thanh phan chinh dwoc 4p dung cho
tap dir lieu moc CovMatrix, cai_duc, toa do
Procrustes tao ra 55 thanh phan chinh, chiém 100%
su thay dé6i trong mau. Thanh phan chinh dau tién
chiém 19,72% su thay ddi va duoc chon dé phan
tich da bién.
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Hinh 3. Phéan tich hinh dang c4 giita nhém duec va
cai ciia ca dia
Ghi chu: A. Phan tich thanh phan chinh cua
cdc moc hinh thai ca dia cdi (cham dim), cd dia
durc (cham nhat); B. Biéu do khung day hién thi su
thay doi hinh dang cua cdc diém moc trén cd doc
theo PC6 tir mat trdi; C. Luoi cong twong doi voi
hinh dang trung binh cua ca dia thu duoc tir 27
diém moc tir cdc vi tri nghién cuu.
Gitra cac ca thé duc va cai khong c6 su khac
biét véi thanh phan chinh tht nhat chiém 19,72%
va thanh phan chinh thit 2 chiém 11,66% (Hinh 3).

Két qua phan tich bién thé chuin (CVA) (Hinh
4) cho thay, gia tri p tr 10.000 phép do khoang
cach Procrustes gitta cac nhom duc va cai qua
phan tich thoéng ké véi p > 0,05. Vi vay, giita nhom
duc (28 ca thé) va cai (27 ca thé) ca dia khong co
st khac biét c6 y nghia thong ké gitta hai nhom
nay.

Hinh 4. Phan tich bién thé chudn CVA giira nhém
duc va cai cia ca dia

Ghi chu: Puong mau dim chi hinh dang trung
binh cua nhom ca dia cdi. Puong mau nhat chi
hinh dang trung binh ciua nhom ca dia duc. Ciac
cham tron I trung binh cidc diém moc twong dong
cua cdc nhom c4 dia duc va cdi.

3.3. Phan tich sy khac nhau vé hinh thai c4 dia
gitta hai khu vuc thu miu thugc ddm ph4 Tam
Giang

Néu loai bo vai tro ctia giéi tinh do6i voi cac
bién thé hinh dang trong cac quan thé c4, mo ta
hinh dang ctia c4 giira cac quan thé cé thé thay su
khac nhau vé dic diém sinh thai cta hai khu vuc
phan bo duoc thé hién qua su phan tich 55 thanh
phan chinh (Hinh 5).

Sam Chuon

PC2 (12,442 %)
= |

02 000
PCI (23,292 %)

A C

Hinh 5. Phan tich sy khac nhau vé hinh thai c4 dia
gitra hai khu vuc phan b6 Sam Chuén va Huong
Phong thu¢c @4m ph4 Tam Giang, tinh Thira
Thién Hué

Ghi chu: A. Phan tich thanh phan chinh cua
cdc moc hinh thai cida ca dia gitta hai khu vuc phén
b6 Sam Chuén (dim) va Huong Phong (nhat). B.
Biéu do khung day hién thi su thay doi hinh dang
cua cdc diém moc trén cd doc theo PCI tir mat trdi;
C. Luvi cong tuwong doi voi hinh dang trung binh
cua c4 dia thu duoc tir 27 diém moc tir cdc vi tri
nghién cuu.
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Két qua phan tich bién thé chuin (CVA) (Hinh
6) cho thay, gia tri p tir 10.000 vong hoan vi cho
khoang cach Procrustes gitta cac nhom Sam
Chuon va Huong Phong 1a < 0,05. Vi vay, gitta hai
khu vuc phan b6 Sam Chuén véi s6 luong ca thé 1a
29 va Huong Phong 1a 26 ca thé cta ca dia c6 su
khac biét c6 y nghia thong ké gitta hai khu vuc
nay. Tuy nhién, day chi la két qua bude dau, dé két
luan chinh x4c, can nghién ctru thém véi s6 mau
16m hon.

Hinh 6. Phan tich bién thé chudn CVA c4 dia giira
hai khu viec phan bé Sam Chudn va Hueong Phong
thuoc dam pha Tam Giang, tinh Thira Thién Hué

Ghi chu: Puong mau dim chi hinh dang trung
binh cia c4 thé c4 dia ¢ Sam Chuon. Puong mau
nhat chi hinh dang trung binh cua cd thé cd dia &
Huong Phong. Cdc cham tron 12 trung binh cidc
diém moc tuong dong cua cdc cd thé cd dia ¢ Sam
Chuon va Huong Phong.

4. KET LUAN VA KIEN NGHI

- Két qua phan tich bién thé chuian (CVA) cho
thay, khong co su khac biét vé hinh dang gitta
nhom duc va cai cta ca dia (p > 0,05). Tuy nhién,
c6 su khac nhau dang ké gitta cac nhom ca duoc
thu tai hai ving khac nhau & dam pha Tam Giang,
tinh Thita Thien Hué gom Sam Chuon va Huong
Phong (p <0,05).

- Su da dang vé hinh dang gitta cAc nhom cé cé
thé duoc giai thich do sy khac nhau vé ché do
dong chay cing nhu cac tic dong moi truong
khéac. Vi vay, can tién hanh thém cac nghién ctru
khéc va tang so luong mau dé danh gia cu thé cac
tinh chat vat Iy dong chay va cac tic dong moi
truong khac ctia cac khu vuce nay nham dua ra két
luan chac chian hon vé méi twong quan giita moi
truong va su da dang hinh thai ctia sinh vat.
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MORPHOLOGICAL CHARACTERISTICS OF THE FISH Siganus guttatus (Bloch, 1787)
IN THUA THIEN HUE PROVINCE BY GEOMETRIC GEOMORPHIC APPROACH

Nguyen Xuan Huy", Bui Thanh Long? Nguyen Hoang Nhat Minh?, Tran Van Giang®
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Summary

Siganus guttatus (Bloch, 1787) is a species of ray - finned fish belonging to the family Siganidae
with high economic and nutritional value for aquaculture and production, so it is very promising
for fish farming in Vietnam in general and Thua Thien Hue province in particular. Because the
Tam Giang lagoon area has diverse bottom topography and cliff shapes, the flow in this area is
very complicated. Therefore, in this study, morphological characteristics were collected and
compared using geometrical unit approach of fish groups collected at two locations, Sam Chuon
and Huong Phong, belong to Tam Giang lagoon, Thua Thien Hue province area to assess the
influence of flow on morphological diversity among individual groups. Based on the analysis of
the geometrical units of 27 landmarks from 55 samples of fish collected in the study area, the
results indicated that there was no statistically significant difference between the two groups of
male and female individuals (p > 0.05); However, in terms of location, the analysis results show
that there is a statistically significant difference between groups of individuals collected at

different locations (p < 0.05).

Keywords: Homologous landmark, morphology, Siganus guttatus.

Nguoi phan bién: TS. Phan Dinh Phuc
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CHUYEN B01 €O CAU CAY TRONG VUNG BONG BANG

PE THICH UNG V01 SUY GIAM NGUON NUGC
TAI TiNH AN GIANG

burong Huyén Trang!, Pham Huynh Thanh Van**
Pham Duy Tién!, H6 Vin Hoa?

TOM TAT

Tinh An Giang c6 nguon tai nguyén nudc thich hop cho san xuat nong nghiép, nhung hién nay
ngudn nudc dang c6 nhiéu bién dong. Nghién ctru tap trung khao sat hién trang chuyén déi co
ciu cay trong tai vung déng bang cua tinh An Giang va nhitng yéu t6 tac dong dén qua trinh
chuyén d6i. Nghién ctru su thay déi diéu kién nguén nuéc duoc xac dinh thong qua yéu t6 téng
luong nuoc vé déng biang va muc nudc ndi dong giai doan 1996 - 2020, s6 lieu duoc thu thap tai 7
tram dai dién muc nudc noi déng tinh An Giang va duogc xit Iy bang phuong phap kiém dinh hoi
quy tuyén tinh va phan tich Mankendall-SenSlope va Pettit. Su chuyén déi mo hinh san xuat duoc
thu thap khao sat bang phuong phap phéng van nguoi am hiéu (KIP), phéng van nhom va 120
nong ho. Két qua cho thdy, da c6 su suy gidm muc nuéc tong lwong nudce vé tinh An Giang va
muc nuoc ndi déng. Nghién ctru chuyén déi tir trong lia sang cdy trong can (rau mau, cay an trai)
da va dang duoc thuc hién & hai huyén An Phu va Chau Phu. Tai huyén Chau Phu, chuyén déi tir
lta sang cay an trai (CAT) chiém ty lé 76,19% va huyén An Phu 38,03%. Loi nhuan trong mau cao
hon lua 85,71%, nang suat lua giam 27,02% va thiéu nudc canh tac (tréong mau thuong yéu cau it
nudc hon trong laa) 23,08%, day la nhimg nguyén nhan chu yéu thuc ddy nong dan chuyén déi co
cau cay trong. Dé phat trién can chu y ho tro ky thuat giup nong ho ap dung tot hon voi mé hinh
moi va quan trong 12 gia tang lién két gitta nong dan v6i cac nhom lién quan trong chudi gia tri, tir
d6 nong dan co6 duoc loi nhuan cao hon, tham gia nhiéu hon vao qua trinh san xuat, nham dam

bao thu nhap 6n dinh cho nong ho tai khu vuc déng bang tinh An Giang.
Tt khéa: An Giang, chuyén doi co cau cay trong, dong bang, thay doi murc nudc.

1. DAT VAN DE

An Giang ndm & vung Tay Nam bo, 1a tinh
bién gioi, noi dau tién dong Mé Kong chay vao
lanh thé Viet Nam. Tinh 6 vi tri ddc biét, phia Tay
Bac giap Campuchia voi duong bién giéi dai gan
100 km tiép giap v6i hai tinh 1a Takeo va Kandal,
cac huong con lai giap cac tinh Dong Thap, Kién
Giang va thanh pho Can Tho. Hang nam, khi mua
nudc ndi vé, thien nhién da ban ting cho nganh
nong nghiép caa tinh nhiéu wu dai so véi cac tinh
khac trong viung dong bang song Ciru Long
(BBSCL), luong nudc déi dao mang theo phu sa
giup dat mau mo, thich hop cho san xuit nong

! Khoa Noéng nghiép - TNTN, Truong Dai hoc An Giang,
Pai hoc Qudc gia thanh phé H6 Chi Minh

* Phong Thuy vian va Tai nguyén nude, Vién Moi trudng va
Tai nguyén, Dai hoc Qudc gia thanh phd H6 Chi Minh

" Email: phtvan@agu.edu.vn

nghiép. Lua gao, rau mau va thiy san la nhing
nganh san phdm thé manh cuda tinh (dién tich va
san luong trong lua nam 2020 1a 637.22 nghin ha
va 4.014.080 tan; rau mau la 32.269,5 ha va 728.078
tan; thiy san 1a 1,8 nghin ha va 520 nghin tan) [1].
Tuy nhién, hién nay loi thé vé nguén nudc cta tinh
An Giang ngay cang suy giam do tac dong cta cac
yéu t0 tw nhién va con nguoi (xay dap thuong
nguon, ting nhu cau st dung nudc clia cac quoc
gia thuong nguon va st dung nudc chua hop ly cta
noi tai vung [2, 3, 4].

Chuyén ddi co cau cay trong tir lua sang cac
loai cay trong can dé st dung cac nguodn tai
nguyén hop ly, san xuat ra nhimg san phadm dap
tmg voi nhu cau thi truong 1a cach thich tmg da va
dang duoc nong dan va cac cip quan ly tai tinh An
Giang thuc hién [5]. Qua trinh nay da dat duoc
hiéu qua budc dau, dem lai thu nhap cao hon so

72 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024



KHOA HOC CONG NGHE

voi trong laa tir 2 - 4 1an tai thoi diém nam 2020 [6].
bac biéet 1a trong thoi diém co nhitng tac dong tiéu
cuc cua dai dich Covid, nong nghiép ctia tinh van
chtmg minh duoc vai tro 1a bé do cho nén kinh té.
Trong twong lai, nong nghiép van c6 vi thé quan
trong cho su phat trién kinh té - xa hoi cta tinh.
Chuyén dich co ciu cay trong ctua nong ho bi tac
dong boi nhiéu yéu to, trong do co su thay déi diéu
kién canh tac nhu: Nguon tai nguyén nuwoc mat,
nhitng thay déi vé mua lia. Mac du, kha nang thich
tng cuia néng ho khac nhau, nhitng ho c6 tai san
va ti€p can thong tin sém sé co thich tmg trudc cac
nong ho khac [7, 8]. Tuy nhién, su tiép nhan thong
tin thi€éu chinh xac vé su thay déi diéu kién canh
tac da 1am cho dau tu ctia nong ho mang tinh may
rtii, mao hiém nhiéu. Chuyén d6i co cau cay trong
da duoc thao luan & mot s6 nghién citu, tuy nhién
sinh ké nong nghiép hién tai ctia nong dan tai khu
vuc dong bang cda tinh An Giang bi tac dong do
su thay d6i muc nude thi chua dugc phan tich. Vi
vay, nghién cttu duoc thuc hién dé tim hiéu hién
trang chuyén déi co cdu cay trong tai tinh An
Giang nham thich tng véi su thay déi muc nuéc
viung noi dong.

2.DIA IEM VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém va thoi gian nghién ctu

Nghién cttu dwoc thuc hién tai An Giang, tinh
dau nguén cta vung DBSCL. Vi 1a tinh dau tién
nhan nguon nudc tir song Mé Kong, nén khi cé su
thay d6i nguon nudc thi noi day bi tac dong trude
tién. Tinh An Giang c6 11 don vi hanh chinh truc
thuoc, bao gom: Thanh pho Long Xuyén, Chau
boc, thi xa Tan Chau va 8 huyén. Dién tich tu
nhién ctia toan tinh 1a 3.536,7 km? dan s6 hién co
1.904 ngan nguoi [1]. Vé dia hinh cta tinh An
Giang c6 diém khac biét so vdi cac tinh con lai
trong vung PBSCL, duoc chia thanh hai dang la
déng bang (238.419,60 ha, chiém 67,41% tong dién
tich toan tinh) va doi nui. Vung dong bing c6 do
cao thap dan tir phia Pong Bac xuong Tay Nam voi
d6 chénh cao 0,5 - 1 cm/km, cao trinh toan vung
thay déi tr 0,8 - 3 m [5, 9].

Vung déng bang duoc chon 1a dia ban nghién
cttu, vung ndy nam trén hai tiéu vung sinh thai
chinh 1a vung gitta song Tién, song Hau va vung

Tu giac Long Xuyén. Hai viing c¢6 cac dac diém dia
hinh va mua la riéng biét [5, 10].

(+) Vung sinh thai gitra song Tién va song Hau
gom: Huyén An Phd, Tan Chau, Phu Tan, Cho Méi.

(+) Vung déng bang thugc vung Tt giac Long
Xuyén gom: Thanh pho Long Xuyén, Chau Doc va
cac huyén Thoai Son, Chau Thanh, Chau Phu, mot
s6 xa vung dong bang cta huyén Tri Ton, Tinh
Bién.

bé xac dinh dia ban nghién cttu da tham van y
kién can bo quan ly cép tinh, cadp huyén (linh vuc
moi truong va nong nghiép) nhidm chon diém
nghién ctru phu hop va dai dién vung nghién ctu vi
mang cac dic diém dic trung ctia ving.

An Phu 12 huyén bién gi¢i dau nguon cta tinh
An Giang, c6 dién tich ty nhién la 22.617,09 ha,
chiém 6,40% dién tich toan tinh. Toan huyén c6 2
thi tran va 12 xa véi 44.960 ho voi 180.153 nguoi,
mat do 656 nguoi/km?. Ngudn nudc tw nhién tir 2
song 16m 1a song Tién va song Hau. Cac mo hinh
canh tac chinh tai huyén gém: Trong cay an trai
(x0ai), rau mau cha yéu (bap), lua 3 vu va laa 2 vu.
Huyén da c6 su chuyén d6i tir lua sang cay trong
can.

Huyén Chau Phua c¢6 vi tri dia ly phia Dong
giap huyén Pha Tan, Cho Moéi; phia Tay giap
huyén Tinh Bién, Tri Ton; phia Nam giap huyén
Chau Thanh; phia Bic giap thanh pho Chau Dac.
Diéen tich dat tu nhién 1a 45.100,76 km?, trong do
dat san xuat nong nghiép 1a 39.774,89 ha. Nong
san cha luc ctia huyén gom: Lua, ca tra, cay an
qua, rau mau [11]. Qua trinh chuyén ddi tai huyén
Chau Phu c6 thé xem xét ¢ hai khia canh 1a su
chuyén ddi tir lua sang cay an trai va hoa mau.

Nghién ctu duwoc thuce hién tir thang 10/2021 -
12/2022.

2.2. Phuong phap nghién ctru

2.2.1. Phurong phap thu thap va xur Iy so6 liéu

Tai tinh An Giang, nguén tai nguyén nudc mat
nhan tir song Mé Kong chay vao Viét Nam & cira
ngo Tan Chau va Chau Doc thanh hai nhanh song:
Song Tién va song Hau theo huong Tay Bac -
bong Nam. Ba yéu t6 tic dong dén nguon nudc
mat trén dia ban tinh bao gom: Téng luong nudc
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vé dong bang, dong thai xuat hién ctia mua li va
chat luong ngudn nudc [5, 4, 12]. Su tac dong 1an
nhau gitta cac yéu t6 nay hinh thanh luwong nuoc
htru dung cho san xuat noéng nghiép.

Nghién cttu st dung so6 lieu dinh tinh két hop
dinh luong. Viéc 4p dung phuong phap tiép can
hoén hop (mixed approach) trong nghién ctru ngay
cang phé bién vi cach tiép can nay phat huy duoc
thé manh cua ca hai loai s6 liéu dinh tinh va dinh
luong dé ho tro nhau cliing lam sang t6 cac muc
tieu nghién ctru [13]. Céac s6 lieu dinh luong va
dinh tinh duwoc thu thap bao gom:

- S6 lieu dinh luong:

S6 lieu dinh luong duoc st dung dé xac dinh
su thay déi cua téng lwong nudc va muc nudc nodi
déng. Cac thong tin duoc thu thap tir 7 tram dai
dién nam trén dia ban tinh An Giang giai doan
1996 - 2020. Céc tram c6 toa @6 nhu sau: Chau Doc
(514616,1:1183392,2); Tan Chau (527099,9:11939 28,5);
Vam Nao (539758,4:1169418,2); Long Xuyén (539758,4:
1169418,2); Tri Ton (506066,5: 1153671,3); Cho Méi
(544084,3:1166440,6); Xuan To (493930,4: 1172502,7).

Céc nguon so lieu sau day duoc thu thap:

(+) Téng luong nuoc d6 vé vung DBSCL qua
hai tram Tan Chau va Chau Doc giai doan 1996 -
2020;

(#) S6 lieu vé muc nudc cao nhat hang nam tai
7 tram dai dién muc nudc noi déng trén dia ban
tinh An Giang giai doan 1996 - 2020.

Ngoai ra, phuong phap phong van nong ho st
dung bang hoéi cau trac voi s6 mau 120 duoc ap
dung tai dia ban huyén An Phu (60 phiéu) va Chau
Phu (60 phiéu). Dai tuong tham van 1a nong ho da
thuc hién chuyén d6i mo hinh san xuat. Noi dung
bang hoi bao gém: Thong tin tong quan vé nong
ho, qua trinh chuyén d6i mo hinh canh tac va
nhitng nguyén nhan cua su chuyén ddi ciing nhu
nhitng thuan loi, khé khan cta viéc chuyén déi va
giai phap dé phat trién.

- S6 lieu dinh tinh:

S6 lieu dinh tinh duoc 4p dung trong tiép can
nghién ctru tong hop vi cac phuong phap ho tro lan
nhau [14]. Ba phuong phap duoc st dung trong
nghién cttu nay theo thu tu la: Nghién ctru tai liéu

(desk study), phong van nguodi am hiéu (key
informant panel) va phong van nhom tap trung
(focus group discussion).

+ Phuong phéap nghién ctu tai liéu 1a buoc dau
ctia qua trinh nghién ctu, dé phan tich cac van
ban, bao c4o khoa hoc tir cac ngudn khac nhau cé
lien quan dén hién trang san xuat nong nghiép.

+ Phuong phap phong van nguoi am hiéu st
dung bang cau hoi ban cau truc duoc thuc hién
cho hai nhom la chuyén gia linh vuc tai nguyén
moi truong (Truong Pai hoc Can Tho, Vien Khoa
hoc Thuay loi mién Nam), can bo quan ly nong
nghiép va can bo thty loi (cap tinh va cap huyén).
Téng cong c6 5 cudc phong van da duoc thuc hien
dé khao sat su chuyén déi co ciu cay trong tai
vung DBSCL va tinh An Giang qua su thay doéi
téng luwong nudc, muc nudc nodi dong khu vuc
thuong nguon ving DBSCL.

+ Phuong phap thao ludn nhom tap trung duwoc
xem la httu dung dé cung cap thong tin vé con
nguoi va tinh hudng thuc t€ qua su twong tac gitta
nguoi thu thap va nguoi phan hoi thong tin [14,
15]. Hai cudc thao luan nhom d3a duoc thuc hién
tai huyén An Phu va Chau Phu. Thanh vién tham
du 12 can bo quan ly cap huyén bao gom: Can bo
Phong Nong nghiép va Phat trién nong thon,
Tram Khuyén nong, Tram Thay loi, Hoi Phu nt,
Hoi Nong dan (8 - 10 nguoi/cudc thao luan). Noi
dung thédo luan tap trung vao hién trang chuyén
déi co cau cay trong tai dia ban va nhitng thay ddi
muc nudc nodi dong.

+ Phuong phap xit ly s6 lieu: So lieu dinh
luong duoc phan tich xu thé (Trendline) dé danh
gia dién bién cua téng luong nudc (qua tram Tan
Chau va Chau bac), thong qua phuwong phap phan
tich hoéi quy tuyén tinh va phan tich Mankendall-
SenSlope va Pettit @€ phan tich muc nudc cao nhat
tai 7 tram dai dién muc nu6c noi déong trén dia ban
tinh An Giang. Céac thong tin dinh lwong vé hién
trang san xuat nong nghiép tit bang hoi duoc ma
héa, nhap liéu va xt Iy bang phan mém thong ke
mo td Microsoft Excel. So lieu dinh tinh tir cac
cudc thao luan dwoc thu am, thong tin duwoc go
bang (chuyén tir 10i noi thu am thanh dang chi
viét) va phan loai dé tra 16i cac cau hoi lién quan
dén chu dé nghién ctru.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Suy gidm tdng lrgng nudc va muc nudc
ndi déng

3.1.1. Suy gidam tong lirong niroc

Vung DBSCL nhan dwoc tai nguyén nuwdc mat
lom, xap xi 450 - 475 ty m® nuwdc/nam, néu so sanh
v0i tong lwong nudc mit ctia ca Viet Nam 1a 830 -
840 ty m®/nam [4]. Két qua thu thap téng luong
nuoc d6 vé ving PBSCL qua hai tram Tan Chau
(song Tién) va tram Chau DPoc (song Hau) giai
doan 1996 - 2020 cho thay, da co su suy giam. Dua
vao chubi gia tri thu duoc ctia téng luong nuodc vé
déng bang giai doan 1996 - 2020, két qua phan tich
(Hinh 1) cho thdy, duwong xu huong gidm
(Trendline).

600.0
y =-2.0559x + 420.32

w
S
S
o

TONG LUQNG NUGC (TY M3)
w IS
=3 S
S S
=3 =3
Y

Z 1000

0.0

THOT GIAN TU NAM 1996 - 2020

Hinh 1. Suy gidm t6ng hegng nudc vé tram Téan
Chau va Chau béc giai doan 1996 - 2020

y = ax + b voi hé s6 a co gia tri am (a= -2,059)
cho thay, téng lwong nuoc vé DBSCL trong thoi
gian qua c6 xu huéng giam.

Luu luong trung binh nam ctia hé thong song
nay la 13.500 m®/s (luu lwong la 24.000 m?*/s va
mua can la 5.020 m®/s). Luu luong nudc do duoc &
tram Tan Chau va Chau Doc chénh nhau rat 16m,
khoang 80% ¢ song Tién va 20% & song Hau, nam
lii cang lon thi ti lé phan li vé song Hau cang
nhiéu va nguoc lai [16]. Thuc té ghi nhan da co su
suy giam, tuy nhién khac nhau tuy theo nam,
nhimg nam téng luong thap trung voi thoi diém
cac nam c6 la nho, xam nhap man gay hai nghiém
trong tai PBSCL nhu cac nam 1998, 2010, 2015 va
2020 [17]. Két qua thu thap tir phdng van nong ho
ciing cho thay két qua twong tu. Ty lé nhan dinh
muc nudc giam di trong nhitng nim gan day rat
cao (93,33% tai huyén An Phu va 86,67% tai huyén

Chau Phu). Vi 1a huyén dau ngudn nén thoi gian
nuoc bat dau giam duoc nong dan ghi nhan sém
hon tai huyén An Pha (khoang nam 2010 tai huyén
An Phu va nam 2015 tai huyén Chau Phu).

3.1.2. Suy giim murc nurde noi dong Ion nhat

La tinh dau tién ti€p nhan nuodc tir thuong
nguodn, tinh An Giang c6 mua li (trung véi thoi
diém mua mua, kéo dai tir thang 8 dén thang 12) la
nét dac trung cho diéu kién thay van cda tinh. Ché
do thuy van ¢ tinh An Giang chiu su chi phoi clia
nguodn nuoc dd vé tir thuong nguédn va thiy trieu
cta bién Dong (4 huyen cu lao nam gitra song Tién
va song Hau) va vinh Thai Lan (7 huyén, thi va
thanh pho vung Tw giac Long Xuyén) [9, 16, 18].
Vi phu thudc vao nuéc thuong nguédn nén khi téng
luong nuoc d6 vé suy giam dan dén su suy giam
muc nudc ndi dong lon nhat.

Phan tich muc nuéc ndi dong 16n nhat (muc
nudéc max) trén dia ban tinh An Giang, giai doan
1996 - 2020 cho thdy, hau hét & cac tram xu thé
muc nudc 16n nhat c6 xu huong gidm tir 18 - 52
mm/nam. Do giam & cac tram c6 su khac nhau,
cac tram gan thuong nguodn c6 do giam nhiéu hon
cac tram noi dong. Riéng tram Long Xuyén (tram
xa vé phia ha nguén) c6 xu thé tang 8,7 mm/nam
(Hinh 2).

o

HUYEN CHAV P

HUYEN CHAT THANH o)

18 mm/nim
LONG XOVEN

Hinh 2. Su thay ddi cia muc nuéce 16n nhat viing
n6i dong tinh An Giang
T két qua phan tich cho thay, muc nudc kénh
rach noi dong cang gan phia thuong nguon tinh
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An Giang bi chi phéi béi muc nuoc thuong luu.
Muc nuéc cac kénh rach phia gan vé ha luu tinh
An Giang bi chi phéi boi muc nudc triéu bién
bong va Tay theo quy luat cia yéu t6 gan nhat.
bac trung muc nuoc & tinh An Giang ving thuong
nguodn dang cé xu huong giam li, nhung vung ha
lwu tinh An Giang giap thanh phé Can Tho c6 xu
huéng ngap lut. Pién hinh nhu mua la nam 2022,
tuy la khong cao, nhung gay ngap ung lai kha cao
[19]. Ly giai vé hién twong nay la do bén canh cac
thay déi vé diéu kién tu nhién, su phat trién de bao
thiéu bén vitng & cac tinh dau nguén tai tinh An
Giang, Dong Thap, s6 luong ving cé dé bao ting,
khép kin hai vung sinh thai T giac Long Xuyén va
boéng Thap Muoi, nuoc khong con noi tri ngu nén
tran xudng cac vung thap hon lam ngap lut nhiéu
hon vung ha luu [20].

3.2. Suy gidm nguén nudc va anh huéng dén
san xuat nong nghiép

321 Chuyén doi moé hinh sdn xuit nong
nghiép va nhiing kho khan

Co ciu san xuat nong nghiép cda tinh An
Giang chuyén dich theo hudng ting thuy san, cay
CAT va giam dién tich lua. Tinh dén nam 2020,
téng dién tich da thuc hién chuyén dai tir trong laa
sang cay rau, mau va CAT dén nay dat la 22.554 ha
[6]. Ké hoach chuyén ddi ctia tinh giai doan 2021 -
2025 voi tong dién tich hon 34.081 ha. Trong d9,
nhom rau dua cac loai 7.108 ha, cdy mau 12.764 ha
va CAT 14.209,29 ha [11].

Két qua phong van nong ho cho thay, trén dia
ban hai huyén cac mo hinh chuyén déi dac trung
la laa sang CAT, rau mau sang CAT, lua sang rau
mau (Hinh 4). Diéu nay ciing phu hop véi két qua
nghién ctru ctia Espagne E. (ed.) va cs (2021)[3]
khi cho riang, nong dan va cong dong nguoi dan
dia phuong da tu phat diéu chinh hé thong cay
trong dudi ap luc tir cac yéu t6 moi truong hodc thi
truong. Mo hinh lua 3 vu chuyén sang CAT chiém
uu thé tai huyén Chau Phu voi cac loai cay phé
bién la xoai, nhan, sau riéng. Trong khi tai huyén
An Phu chuyén d6i tir lua sang CAT phat trién
manh, trong d6 xoai la cay trong cha yéu. Tir ndm
2010, mot s6 nong dan bat dau te phat trong va
kéo dai cho dén nay. Dic biét 1a trong giong xoai

Keo, nhat 1a cac xa gan bién gidi. Ly do xoai Keo la
doi twong duoc chon vi dé trong, co thi truong tiéu
thu va trong xoai can it nudc hon cac loai cay trong
khac (Phong van nhom can bo huyén An Phu,
2021).

NHUYEN AN PHU WHUYEN CHAU PHU

RAU MAU CHUYEN SANG CAT 708.52

LUA 3 VU CHUYEN SANG CAT 3803 76.19

LUA (2 VU, 3 VU) CHUYEN SANG RAU MAU 1831 14.29

LUA CHUYEN SANG LUA AN TOAN 36.62
(%)

Hinh 3. Cac moé hinh chuyén ddi tai tinh An Giang

bac biet tai huyén An Phu, c6 su chuyén déi
mo6 hinh lua thuong (canh tac truyén thong) sang
mo hinh lda an toan. M6 hinh chu trong sy an toan
cho nguoi trong, cho moi truong trong khi tang
hiéu qua kinh té va giam chi phi phong trir dich
hai (Phong van nhém can bo huyén An Phuy, 2021).
Cac ché pham sinh hoc nhu: Trichoderma, Biosar,
Biobac duogc uu tién st dung dé bao ve va tao diéu
kien cho thién dich phat trién. Khong st dung
thuoc hoa hoc trong khoang 30 - 40 ngay sau sa.
M6 hinh gidam duoc s6 1an phun thuéc trir dich hai
tir 7,8 1an/vu con 2,3 lan/vu [21]. Do vay, mé hinh
laa an toan da dan khang dinh 12 mot phuong thiec
san xuat gop phan tao dong luc phat trién nong
nghiép bén viing cho tinh An Giang [21].

3.2.2. Nguyén nhan chuyén doi cdy trong va
nhimng gidi phap

Két qua khao sat ghi nhan, ly do chuyén déi
cay trong tai ving noi dong tinh An Giang cé su
khac nhau & cac mo hinh, bao gdm cac yéu to kinh
té, tw nhién va xa hoi. Trong d6 yéu t6 loi nhuan
(hon 85,71%), nang suat lua giam (27,02%), thiéu
nudc canh tac vao mua kho (hon 23,08%) la cac
yéu to chinh anh huéng dén quyét dinh chuyén tir
trong lua sang trong CAT va rau mau tai dia
phuong 1a do cac loai cay nay c6 nhu cau nudc it
hon mo hinh trong lua trude do (Hinh 4).
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Hinh 4. Nguyén nhan chuyén ddi mé hinh canh

tac tai huyén An Pha

Trong chién lugc chung ctia ving PBSCL, quy
hoach nong nghiép tinh An Giang thuc hién tai co

tri [22, 23]. Két qua khao sat nong ho cho thay, ro
qua trinh chuyén d6i duoc danh gia 12 mang lai
hiéu qua cho tat ca cac mo hinh canh tac tai 2 dia
ban nghién ctru, cu thé hiéu qua doéng von cho cac
mo hinh canh tac lda, rau mau va cay an trai tai
huyén An Phu lan luot 1a 0,84; 1,17; 1,12 va tai
huyén Chau Phu lan luot 1a 0,41; 1,48; 3,32. Tuy
nhién, nhitng rti ro van con ton tai, nhat 1a déi voi
nhitng ho chuyén déi tir lua sang vuon CAT, do
nong dan phai dau tu mot thoi gian dai trudc khi
c6 duoc thu nhap, nhung nguon thu nhap nay con
bap bénh. DE phat trién phu hop cac mo hinh da
duoc chuyén d6i thi cac gidi phap sau day can
duoc xem xét dé san xuat phu hop voi hién tai va
phat trién 6n dinh hon.

cau nganh nong nghiép theo huéng nang cao gia

Bang 1. Giai phép phat trién cac mo6 hinh chuyén d6i

M6 hinh va hién trang

Giai phap phat trién

Mo hinh CAT: Hién nay nguoi dan
dang gip kho khan nhiéu nhat vé
thi truong va cap nhat nhiing ky
thuat canh tac vi chuyén tir canh
tac lua sang cay trong can cé
nhiéu khé khan trong 4ap dung
nhimg ky thuat moi.

v" Can tang cuong ky két hop dong bao tieu dé dam bao gia ca va
dau ra 6n dinh. Hién nay, cac Hop tac xa hoat dong linh vuc CAT
trén dia ban tinh An Giang con it, do vay can ting cuong moi lién
két dé nong dan yén tam san xuat.

v Tang cuong tap huin ciing nhu chia sé kinh nghiém dé nong
dan hoc hoi va thuc hanh tot cac ky thuat, dic biet la ti€p can
nhing tiéu chuin dap tmg duoc thi truong quoc té (xoai Keo huyén
An Phu c6 co hoi tot xuat khdu sang céc thi truong ngoai nuoc).

M6 hinh rau mau: Hién nay gap
kho6 khan vé dau ra vi san phdm
thu hoach phai st dung trong ngay
va chua co6 thi truong tiéu thu cho
nhitng san phdm c6 chat luong.

v" Tang cuong ho tro vé dau ra va tiép thi cho san phdm rau.
v" Phét trién cac mo hinh hop tac gitta cac nong dan va cac doi tac
thuong mai dé tao ra su 6n dinh trong viéc ti€p can thi trudng va gia
ban cho cac mat hang c6 ching nhan chat luong (VietGAP).

Mo hinh lua an toan: Hién nay
phat trién tot va co xu huong tiép
tuc phat trién vi dem lai gia tri
kinh té dong thoi bao vé moi
truong.

v' Nong dan tham gia vao Hop tac xa laa an toan véi dinh huéng
ching nhan thuwong hiéu lua an toan ctia xa Vinh Loc, huyén An
Phu.

v Tang cuong ap dung ky thuat sinh hoc, ting gia tri san xuat, ho
tro nong dan dat loi nhuan cao hon.

4. KET LUAN

(Nguon: Thao luan nhom, 2022)
18,31%. Viec chuyén déi tir trong lua sang cay

Hién trang chuyén ddi tir lta sang cay trong
can nhu rau mau va CAT da va dang dién ra tai cac
huyén dong bang ctia tinh An Giang.

Két qua nghién ciu cho thay, tai huyén Chau
Phu chuyén déi tir trong lua sang CAT, rau mau
chiém ty trong lan luot 1a 76,19% va 14,29%; tai
huyén An Phd, chuyén déi tir trong laa sang CAT,
ltia an toan va rau mau lan luot 1a 38,03%, 36,62% va
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trong can duoc trién khai nhiam thich tng véi su
thay déi ngudén nuoc cta dia phwong va nhu cau
phat trién kinh t€ ho. Phan 16n, caic mo hinh nay
mang lai hiéu qua kinh t€ cho nong dan, hiéu qua
déng von cho cac mo hinh canh tac lua, CAT va
rau mau tai huyén Chau Phu lan luot 1a 0,44; 3,21;
2,15 va tai huyén An Pha hiéu qua dong von cho
cac mo hinh canh tac lua an toan, CAT va rau mau
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lan luot 1a 0,73; 1,18 va 1,40. Su suy giam nguon
nuoéc vao mua kho la mot trong nhimg yéu to
chinh 4nh hudng dén quyét dinh chuyén tir trong
lua sang trong CAT va rau mau, vi nhitng loai cay
trong nay cé nhu cau nuoc it hon lia. Ngoai ra,
yéu t6 loi nhuan tréong mau cao hon lda va ning
suat lua giam cing 1a hai nguyén nhan dong vai
tro quan trong thuc ddy nong dan chuyén déi cay
trong. Vé cac giai phap thuc hién mo hinh, can tap
trung vao giai phap ky thuat d€ nong dan tiép can
va ap dung nhimng ky thuat phu hop trong san xuat
cac mo hinh méi (khac voi lua), dé co thé tiép can
nhimg tiéu chudn san xuat cao, dap tmg duoc nhu
cau cac thi truong trén thé giéi. Can ting cuong su
tham gia cta cac doi tac vao chudi gia tri san xuat
dé nang cao gia tri cho ca CAT va rau mau dé tao
co hoi cho nguoi lao dong tham gia va thu duoc
nhiéu loi nhuan hon.
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SHIFTING CROP STRUCTURE IN INLAND AREAS TO ADAPT TO DECLINING WATER
RESOURCES IN AN GIANG PROVINCE
Duong Huyen Trang', Pham Huynh Thanh Van', Pham Duy Tien’, Ho Van Hoa®
' Faculty of Agriculture & Natural Resources, An Giang University - Vietnam National University,

Ho Chi Minh city

2 Department of Hydrology and Water Resources - Institute for Environment and Resources

Summary

Water resources in An Giang province has suitable for agricultural production, but currently it
has been changed. The research conducted to undersatnd the current status of crop structure
transformation in the terrain part of An Giang province and factors affecting the this process.
The status of water source is determined through the total amount of water coming to the delta
(collected at Chau Doc and Tan Chau stations) and the in-field water level from 1996 - 2020
(collected at seven in-field stations in An Giang province), data are analysed using linear
regression testing and Mankendall-SenSlope and Pettit analysis. The shifting of crop models was
conducted thorugh Key Informant Person (KIP), group interviews and surveys (120 households).
The results show that there has been a decrease in the total water level, and the water level in the
field. Shifting from rice to upland crops (vegetables, fruit trees) has been carried out in An Phu
and Chau Phu districts. In Chau Phu, from rice to fruit trees accounts for 76.19% and in An Phu
38.03%. Profits from growing new crops are higher than rice (85.71%), low rice productivity (more
than 27.02%) and lack of water (more than 23.08%), these are the main reasons motivating farmers
to change crop structure. To maintain and develop the farming system, it is necessary to pay
attention to technical support for farmers to better adopt new technique and increase links
between farmers and related stakeholders in the value chain of athe key agricultural products, so
that farmers can participate more in the production process, gain higher profits and ensure stable
income for farming households in the delta region of An Giang province.

Keywords: An Giang, crop restructuring, changing of water levels
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DANH GIA TIEM NANG DAT TRONG RUNG
GIOI AN HAT (Michelia tonkinensis)
BANG PHUONG PHAP PHAN TiCH THU BAC MO
TAI HUYEN KON PLONG, TiNH KON TUM

Hoang Huy Tudn® ", Tran Thi Thiuy Hing’, Nguyé&n Duy Phong’,
Nguyén Hoi', Lé Thai Hung', Ng6 Thi Phuong Anh', Chu Thi Kim Yén?

TOM TAT

Gi6i an hat 1a loai cay than g6 da muc dich vira cho g6 va cho hat dem lai gia tri kinh té cao.
Trong vai nam tré lai day, trén dia ban huyén Kon Plong, tinh Kon Tum da c6 cac mo hinh tréong
Gidi an hat thuan loai va trong xen véi cay cong nghiép hodc cay nong nghiép (ca phé, san). Tuy
nhién, viéc phat trién cdc mo hinh nay déu dua trén kinh nghiém thuc tién cta cac dia phuong da
trong thanh cong loai cay nay nén viéc danh gia danh gia muic do thich hop lam co sé dé xudt cac
giai phap phat trién loai Giéi an hat nham gép phan nang cao chat luong rimg tir cAc mo hinh
trong cay lam nghiép da muc dich & dia phuong. Bang ky thuat GIS va phuong phap phan tich thit
bac mo voi 4 nhom nhan t6 sinh thai chinh (khi hau, thé nhuong, dia hinh va trang thai thuc bi)
voi 7 nhan t6 sinh thai phu (luong mua, nhiét do, do day tang dat, loai dat, do cao, do doc va loai
hinh str dung dat va rimg) dé danh gia miac do thich hop ctia loai Giéi an hat & cac ti€u viing sinh
thai khac nhau. Tiém nang dat tréng rimg Gidi 4n hat trén dia ban huyén Kon Plong, tinh Kon
Tum duwoc phan thanh 4 mtrc do: Rat phu hop, phut hop, it pht hop va khong phu hop. Dién tich
dat rat phu hop cho trong rimg Gi6i an hat 1a rat thap, chi chiém 1,60%, trong khi d6 dién tich it
phu hop chiém ty 1é 16n nhat (74,14%); dién tich nam & mic do6 phu hop va khong phu hop gan
nhu trong dwong nhau, lan luot 1a 10,00 va 14,26%.

Tt khoa: FAHP, Gioi an hat, Kon Plong, nhan t0 sinh thai, tiém nang dat trong rumg.

1. BAT VAN BE

Gioi (Michelia L.) 1a moét chi thuc vat thuoc ho
Ngoc lan (Magnoliaceae) voi khoang 70 loai, trong
do, Viet Nam co6 khoang 25 loai, phan bo rong trén
ca nuoc, da s6 cac loai duoc ding lay g, 1am canh,
mot s6 loai c6 hat dung lam gia vi va lam thudc [1].

O Viet Nam, Gidi an hat (Michelia
tonkinensis) 1a loai cay ban dia go 16n, da muc
dich, c6 gia tri kinh té va bao tén cao. Miac du Gidi
an hat trong ring tu nhién c6 kha nang tai sinh tir
hat va chéi goc, nhung mat do va ty 1é cay tai sinh
o trién vong tir hat rat thap va phan bo khong déu
dan dén su thiéu hut cay tai sinh ctia loai nay trong
te nhién [2]. Nhin chung, hién nay Gidi an hat

! Trudong Dai hoc Nong Lam, Pai hoc Hué
% Chi cuc Kiém 1am tinh Kon Tum
* Email: hoanghuytuan69@huaf.edu.vn

trong rung tu nhién bi suy giam nghiém trong [3].
Theo Vi Quang Nam, Pao Ngoc Chuong (2017)
[1], Gidi an hat cht yéu phan bd & cac tinh mién
Bic va mién Trung nhu: Tuyén Quang, Yén Bai,
Pha Tho, Ninh Binh, Nghé An, Thanh Hoa, Ha
Tinh, Quang Tri, Thtra Thién Hué. Nhung trén thuc
té trong vai nam tro lai day, trén dia ban tinh Kon
Tum da c6 cac mo hinh trong Giéi an hat thuan loai
va trong xen voi cay cong nghiép hoic cay nong
nghiép (ca phé, san)... Tuy nhién, viéc phat trién
cac mo hinh nay déu dua trén kinh nghiém thuc
tién cta cac dia phuong da trong thanh cong loai
cay nay, nén van chua c6 luan cit khoa hoc va thuc
tién vitng chac 1am co sé cho dinh huong lua chon
co cau loai cay trong lam nghiép phtt hop noi chung
va phat trién loai Gi6i an hat noéi rieng. Chinh vi vay,
viec danh gia tiém ning dat trong rimg gidi dn hat
(Michelia tonkinensis) bang phuong phap phan tich
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tht bac mo tai huyén Kon Plong, tinh Kon Tum la
rat can thiét nham gép phan thuc hién thanh cong
ké hoach trong méi 15.000 ha rimg dén nam 2025
cta tinh Kon Tum [4]; dong thoi gép phan cai thién
sinh ké nguoi dan dia phuong va nang cao chat
luong rimg tir cac mo hinh trong cay 1am nghiép da
muc dich & dia phuong.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phép thu thap s6 liéu thi cap

Céc thong tin thir cap duoc thu thap tir Phong
Nong nghiép va PTNT, Hat Kiém lam va cac bén
lien quan khac & cac xa c6 trong Gi6i an hat trén
dia ban huyén Kon Plong. Thong tin can thu thap
bao géom: Nguoi trong ring (T6 chic/ho gia
dinh), dia diém, dién tich, nam trong, giong (cay
hat hay cay ghép), phuong thtc trong, mat do
trong, loai dat trong, ky thuat tréong va cham séc,
tinh trang ra hoa va qua...

2.2. Phuong phap danh gid mirc do thich hop
ctia loai Gidi dn hat

Phuong phap phan tich tht bac (Analytic
Hierarchy Process - AHP) duoc Saaty (1980) [5]
phat trién nham hé tro viéc ra quyét dinh theo
nhiéu cdp d6 khac nhau trén co so da tieu
chi/nhan t6. Phuong phap phan tich tht bac xac
dinh trong s6 ctia ca nhitng nhan t6 chinh va nhan
to phu thong qua ma tran so sanh cap dé dua ra
quyét dinh [5], [6]. Trén co sé phwong phap phan
tich tht bac, Zhu va cs (1999) da phat trién thanh
phuong phap phan tich thd bac mo (Fuzzy
Analytic Hierarchy Process - FAHP) d@é khac phuc

su khong day dua va thiéu chinh x4c khi xac dinh
trong s cta cac nhan t6 theo phuong phap phan
tich tht bac [7]. Phuwong phap phan tich th bac
mo stt dung thang do mo dé xac dinh trong s6 cta
cac nhan t6 duoc chinh x4c hon [8].

Nghién ctu da ap dung ky thuat GIS va
phuong phap phan tich thtt bac mo dé danh gia
muc d¢ thich hop cta loai Gidi an hat & cac tiéu
vung sinh thai khac nhau. Phuong phap nay bao
gom cac budc sau:

Buoc 1: Xac dinh cdc nhan (6 sinh thai va muic
thich hop cho céc chi tiéu anh hudng dén ving dat
thich hop cho cay Gioi an hat

Duya trén co s& yéu cau vé mat sinh thai cta
loai cay Gidi an hat [9], [10] va diéu kién tu nhién
cta huyén Kon Plong, nghién citu da xac dinh
duwoc 7 nhan t6 sinh thai phu anh hudong dén mirc
do thich hop cua loai Giéi an hat va nhom thanh 4
nhom nhan t6 chinh dic trung, bao trum lén cac
nhan to sinh thai khac dé danh gia tiém nang dat
trong rung loai Gidi an hat, bao gom: i) Nhan to
khi hau: Luwong mua trung binh nam va nhiét do
khong khi trung binh nam; ii) Nhan to dat: Loai
dat va do day tang dat; iii) Nhan t6 dia hinh: Do
cao tuyet doi, do doc; iv) Trang thai thuc bi: Loai
hinh st dung dat va ring (Bang 1). Su thich hop
ctia mo6i nhan t6 sinh thai duoc danh gia thong
qua 4 muc do thich hop véi s6 diém tuong tng
nhu sau: Rat thich hop (3 diém), thich hop (2
diém), it thich hop (1 diém) va khong thich hop
(0 diém).

Bang 1. Phan hang thich hop sinh thii cho loai Gidi #n hat & huyén Kon Plong

Nhan t6 . Phan hang cac chi tiéu
sinh thi Nhan to sinh Khong thich
. Lo ) oo ong thic
chinh thai phu Rat thich hop Thich hop It thich hop hz?)p
<1.500;
Luongmua | 550 1800 | 51.800 - 2100 | > 2.100 - <2.500
, (mm) >2.500
Khi hau 20 - 21,5
Nhiét d6 - 215 .
khong khi (C) >22,5 - 23,5 >21,5 - 22,5 2935 - 245 < 20;>24,5
| Poday tang dat >100 70 - <100 550 - <70 <50
Thé (cm)
nhudng Loai dit bat do vang trén| Datnauvang | Dat vang nhat trén da |Dat phu sa loang
: macma axit trén phu sa c6 | cat (Fq); dat xam trén | 16 (Pf) va cac
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(Fa); dat nau tim | (Fp); datxam | phusacé (X); dat loai dat khac
trén trén da trén macma thung ling do san (dat khac)
macma bazova | axit (Xa); dat | phdm doc tu (D); dat
trung tinh (Ft) | d6 vang trén da | mun vang nhat trén da
sét va bién chat| sét (Hs); dat nau do
(Fs) trén da macma bazo va
trung tinh (Fk)
<300 va
. Do cao (m) 300 - 700 >700 - 1.100 >1.100 - 1.500
bia hinh > 1.500
bo doc (do) <15 15 - 20 >20 - 25 > 25
Trang thii Loai hlnA,h S}I D:lt ’t%‘opg co Cfly leng chua co Rimg ngheo, rimg Rumng gla}l, @g
. dung datva | go tai sinh, vueon | trit lwong, dat L trung binh va
thuc bi ‘ ) . " ngheéo kiét ) L
ring hg, vuon rimg trong cac loai khac

Buoc 2 Xac dinh trong so cua cdc nhan t0

sinh thii 4anh huong dén xdc dinh ving thich hop
cho loai Gioi an hat

Nghién cttu nay da st dung phwong phap
phan tich tht bac m& két hop véi viéc tham khao y
kién ctia cac nha chuyén gia thong qua ma tran so
sanh cdp doi tuong quan gita cac nhan t6 sinh
thai.

Buoc 3: Xay dung cac Ilop di liéu anh huong
dén xdc dinh vung thich hop va tiém ndng trong
Gioi an hat

- Xay dung Iop dir liéu trang thai thuc bi che
phii: Anh vién tham mién phi (Landsat/Sentinel)
nam 2023 duoc chon dé€ phan tich va tach cac 1op
tham thuc vat rimg te nhién. St dung két qua phan
tich tw liéu anh vién tham cung véi dit lieu kiém ké
rimg nam 2016 va di liéu cap nhat dién bién rimg
nam 2023 cua tinh Kon Tum cting véi so6 lieu diéu
tra trén thuc dia dé phan loai trang thai thuc bi che
pht viing nghién ctru.

- Xay dung dir liéu dai cao va do doc. Lop ban
dd dai cao va do doc anh hudng dén xac dinh dia
diém thich hop cho cay/loai Gidi an hat duoc xay
dung ttr mo hinh s6 do cao (DEM) bang cac phan
mém chuyén dung GIS

- Xay dung Iop di liéu tiép can mang hroi
duong: St dung phan mém chuyén dung GIS dé
ndi suy va tinh toan khoang cach ti€p can mang
luéi duong dé xac dinh cac khu vuc uwu tién cho
phat trién loai cay Gidi an hat.
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- Xay dung Iop dir liéu vé dat: Lop dit liéu vé loai
dat va do day tang dat duoc xay dung dua trén nguon
dir liéu cta ban dé dat caa tinh Kon Tum do Phan
vién Diéu tra, Quy hoach rimg Quy Nhon xay
dung.

- Xay dung Iop dir liéu vé khi hau: Lop dix lieu
vé luong mua, nhiét do duoc xay dung dua trén
nguon dit lieu ctia ban do khi hau do Trung tam Khi
tuong Thuy van tinh Kon Tum xay dung.

Buoc 4: Panh gid va xdy dung ban do thich hop
loai Gioi an hat huyén Kon Plong

Ban do thich hop cho loai Giéi an hat duoc xay
dung dua trén co s& phan tich/chéng cac 16p trong
mo hinh khong gian dua trén co s& GIS. Cac 1op
d lieu anh hudng dén xac dinh viung thich hop
cho loai Gi6i an hat theo cac vung sinh thai khac
nhau & huyén Kon Plong duoc chong timg 16p
thong qua phuong trinh phéi hop tuyén tinh cé
trong so [5], [6], [7], [8] nhu sau:

SI =Y WiRij[ ]G
i=1 =1

Trong d6: SIa chi s6 vung thich hop cho loai
Gioi an hat; W, 1a trong so chi mic do anh hudng
clia nhan t6 sinh thai thit j; R, diém thich hop caa
l6p thtt i trong nhan t6 sinh thai va moi truong thi
j; n 1a s6 luwong cac nhan t6 sinh thai lua chon; m 1a
s6 lwong cac nhan t6 sinh thai gi6i han; Cj 1a gia tri

gi6i han ctia nhan t6 sinh thai thit j.
Ban d6 thich hop toan phan cho loai Gidi an
hat duoc xdy dung trén co s& phan tich chi so
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thich hop (SI) tong hop theo 7 nhan t6 sinh thai
phu. Tt gia tri SI da dwoc xac dinh, muc d6 thich
hop (rat thich hop, thich hop, it thich hop va
khong thich hop) dwoc xac dinh theo phuong phap
chia t6, ghép nhom.

Buoc 5: Tham dinh trén thure dia

Trudc khi hoan thién ban dd, yéu cau do chinh
xac cho phan hang thich hop cho loai Gidi an hat
phai dap tng duoc yéu cau cua thuc tién & huyén
Kon Plong, tinh Kon Tum va phu hop voi két qua
danh gia tinh hinh sinh truéng ctia cac moé hinh
trong Gidi an hat hién cé & ving nghién ctru nhuw
mo hinh trong thuan, mé hinh tréng xen véi cac
loai cay néng nghiép...

Buoc 6 Hodn thién ban do vung tiém ndng
trong Gioi an hat ¢ huyén Kon Plong, tinh Kon
Tum

Thuc hién chong xép ban do tiém ning voi
ban do6 hién trang st dung dat huyén Kon Plong,
tinh Kon Tum @€ x4c dinh cac viung tiém ning
theo muc do phu hop d6i voi trong rimg Gidi an
hat.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang troéng rimg Gidi an hat

Tinh dén cudi nam 2023, toan huyén Kon
Plong c6 172,84 ha ring trong Gi6i an hat phan
b6 trén dia ban cua 6 xa, thi tran/xa véi 3
phuong thttc tréong cha yéu, do la: Trong thuan
loai (80,54 ha), trong xen véi San (85,28 ha) va
trong xen voi Ca phé (7,02 ha); trong do, dién
tich trong phan lon tap trung & cac xa Mang
Canh (81,70 ha), xa Hiéu (35,10 ha) va xa bik
Tang (23,88 ha) (Bang 2).

Bang 2. Thong ké dién tich rimg trong Gidi an hat & huyén Kon Plong
. Dién tich theo mo hinh (ha)
an Tong dién
SIT bia di€ém tich (ha) Trong thuan | Trong Gi6i an hat | Trong Gi6i an hat
Gioi an hat xen San xen Ca phé

1 Xa Mang Canh 81,70 21,27 54,19 6,24
2 | Thi tran Mang Den 3,52 2,72 0,65 0,15
3 Xa bik Tiang 23,88 22,00 1,25 0,63
4 Xa Hiéu 35,10 25,04 10,06
) Xa Ngok Tem 16,40 4,30 12,10
6 Xa bak Ring 12,24 5,21 7,03

Tong 172,84 80,54 85,28 7,02

3.2. Danh gia trong s6 ctia cac nhan t6 sinh
thai

bé xac dinh ving tiém nang theo mutc do phu
hop cho viéc trong Gidi an hat, nghién cttu nay da
ap dung ky thuat GIS va phuwong phap phan tich
thit bac mo, trong do tap trung vao 4 nhan t6 sinh

thai chinh 1a: Khi hau, thé nhuong, dia hinh va
trang thai thuc bi. Trén co s& 4 nhan to sinh thai
chinh da xac dinh duoc 7 nhan t6 sinh thai phu, do
la: Luong mua, nhiét do khong khi, do day tang
dat, loai dat, do cao, do doc va loai hinh stt dung
dat va rimg.

Bang 3. Trong s6 ctia cidc nhan t6 sinh thai
Nhan zi;jﬁh th Tl;(ilrilIgIhSO Nhan t6 sinh thai phu ’sI(‘)r(p))rllli T(I;;n_g;‘fli}\;l;)g
W1) W2) ~
Khibi |04 G oo (DR | oass | oans
Mommens | 3| it | dar | o1
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Do cao (BC) 0,593 0,113
Dia hinh 0,2 )
Do déc (PD) 0,407 0,077
Trang thai thuc bi 0,1 Loai hinh S”g;g datva rimg 1,000 0,063

Thong qua thao luan nhom va tham van céac
chuyén gia bang cach ap dung ma tran so sanh cap
da xac dinh tam quan trong ctia cac nhan to sinh
thai chinh xép theo thit tu tir cao dén thap la: Khi
hau, thé nhuong, dia hinh va trang thai thuc bi;
trong khi d6 cac nhan t6 sinh thai phu trong méi
nhan t6 sinh thai chinh duoc danh gia c6 tam quan
trong tuwong duong. Két qua xac dinh trong s6 cta
cac nhan t6 sinh thai duoc thé hién & bang 3.

3.3. Phan ving tiém ning phat trién Gidi in
hat theo cac nhan t6 sinh thai

3.3.1. Phan wung tiém ndng phat trién Gioi an
hat theo lirong mura

bé xac dinh mirc do6 phu hop cua loai Gidi an
hat theo luong mua, nghién ctru da stt dung ban do
phan bo luong mua ctia tinh Kon Tum do Trung
tam Khi twong Thuay van tinh Kon Tum xay dung,
dua vao trong so ctia lwong mua va diém so6 cta 4
muc phu hop da xac dinh duoc dién tich va vi tri
ctia mo6i mirc @9 phu hop theo nhan t6 luong mua
(Bang 4)

Bang 4. Téng hop dién tich phan viing phit hop ctia Gidi dn hat theo lugng mua

Dién tich theo muc d6 phu hop (ha)
Dia diém Ratphuhop | Phithop | ftphithop | Khong phl‘l. hop I;ir;lg(iign
(1.500 - >1.800 - >2.100 - <1.500;
<1.800 mm) | 2.100 mm) | <2.500 mm) >2.500 mm)

Xa P4k Nen 11.823,70 11.823,70
Xa P4k Ring 11.047,20 11.047,20
Xa ik Tang 611,57 1.574,34 14.414,79 16.600,70
Xa Hiéu 928,21 6.107,16 13.484,03 20.519,40
Xa Mang Buk 14.865,90 14.865,90
Xa Mang Canh 6.422,40 3.696,35 2.585,06 484,59 13.188,40
Xa Ngok Tem 249,06 23.949,24 24.198,30
XaPoE 11.189,70 11.189,70
Thi trdn Mang Pen |  8.987,41 4.246,26 1.417,93 31,10 14.682,70
Téng dién tich (ha) |  15.409,81 9.482,39 11.933,55 101.290,25 138.116,00

Ty 1& (%) 11,2 6,9 8,6 73,3

Bang 4 cho thay, phan ving phu hop dua vao
nhan t6 luong mua thi trén toan huyén Kon Plong

chi c6 11,2% dién tich rat phu hop cho viéc trong
Gio6i an hat va chi tap trung & xa Mang Canh va thi
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tran Mang Den, trong khi d6 c6 dén 73,3% dién
tich khong phtt hop cho viéc trong Gidi an hat va
phan b6 & tat ca cac xa.

3.3.2. Phan vung tiém nang phat trién Gioi an
hat theo nhiét do

Tuong ty nhu lwong mua, nghién ctu da sir
dung ban do6 phan bo nhiét do ctia tinh Kon Tum
do Trung tam Khi twong Thay van tinh Kon Tum
xay dung va dua vao trong s6 ctia nhiét do va diém
sO ctia 4 mutc phu hop da xac dinh duoc dién tich
va vi tri ctia méi muc d6 phu hop theo nhan to
nhiét d60 (Bang 5).

Bang 5. Téng hop dién tich phan viing phit hop ctia Gidi dn hat theo nhiét do

Dién tich theo mtirc d6 phu hop (ha)
Dia di€m Rﬁ(iggﬁsh-qp 121; 1201-) (;topg1 1},15%%; Khong phu hop lg?crilg(ilf)n
23,5°C) 225C) | s235 -245¢) | (P0G 250

Xa Dék Nen 11.823,70 11.823,70
Xa Dik Ring 11.047,20 11.047,20
Xa Pik Tang 16.600,70 16.600,70
Xa Hiéu 20.519,40 20.519,40
Xa Mang Buk 14.865,90 14.865,90
Xa Mang Canh 178,89 2.655,36 10.354,15 13.188,40
Xa Ngok Tem 24.198,30 24.198,30
XaPo B 11.189,70 11.189,70
Thi trin Mang Pen 2.783,65 5.391,74 6.507,31 14.682,70
Téng dién tich (ha) 0 2.962,54 8.047,10 127.106,36 138.116,00

Ty e (%) 0 2,2 5,8 92,0

Bang 5 cho thdy, phan viing phu hop dua vao
nhan t6 lwong mua thi trén toan huyén Kon Plong
khong c6 xa nao c6 khu dat thuoc mirc do rat phu
hop cho viéc trong Giéi an hat, chi c6 2,2% dién
tich thuoc mic phu hop va cing chi tap trung & xa
Maing Canh va thi tran Mang Den, trong khi d6 co6
den 92,2% dién tich khong phu hop cho viéc trong
Gi6i an hat va phan bo ¢ tat ca cac xa.

3.3.3. Phan vung tiém nang phat trién Gioi an

Do day tang dat c6 vao tro quan trong doi voi
sinh trudng va phat trién cay rimg. Phan bo dién
tich theo do day tang dat duoc truy van tie ban do
lap dia tinh Kon Tum do Phan vién Diéu tra, Quy
hoach rimg Quy Nhon xay dung. Dua vao trong
sO cta do day tang dat va diém so ctia 4 mic phu
hop da xac dinh duoc dién tich va vi tri ctia moi
muc do phu hop theo nhan t6 do day tang dat
(Bang 6).

hat theo do ddy tang dat
Bang 6. Téng hop dién tich phan viing phtt hop ctia Gidi an hat theo d6 day ting dat
Dién tich theo muc o phu hop (ha) . N
bia diém Rat phu hop Phu hop ft phu hop Khong pht hop ’I;)Cr;lg ((lillae)n
>100cm) | (70 - <100 cm) | (>50 - <70 cm) (<50 cm)
Xa bak Nen 6.318,16 4.897,10 498,76 109,68 11.823,70
Xa bak Ring 1.158,48 3.193,50 6.691,59 3,63 11.047,20
Xa bak Tang 12.574,76 49,18 3.910,24 66,52 16.600,70
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Xa Hiéu 18.725,22 1.764,96 29,22 20.519,40

Xa Mang Buk 13.424,23 1.222,21 219,46 14.865,90

Xa Mang Canh 12.428,56 4,50 744,79 10,55 13.188,40

Xa Ngok Tem 1.378,99 22.775,78 43,53 24.198,30

XaPoE 7.462,10 3.727,60 0,00 11.189,70

Thi tran Mang Pen | 12.034,80 954,70 1.455,43 637,77 14.682,70

Téng dién tich (ha) | 85.505,30 9.921,19 41.569,15 1.120,36 138.116,00
Ty 1&é (%) 61,9 7,2 30,1 0,8

Nguoc lai voi nhan t6 luong mua va nhiét do thi
do day tang dat & Kon Plong rat phu hop cho viéc
trong Giodi an hat. Bang 5 cho thdy, 61,9% dién tich
dat co do day & murc do rat phu hop va phan bo & tat
ca cac xa va chi c6 0,8% dien tich c6 do day tang dat
la khong phu hop voéi viec trong Gidi an hat.

3.3.4. Phan wung tiém ndng phat trién Gioi an
hat theo loai dat

Tuwong tu nhu do day ting dat, phan bo dién tich
theo loai dat duoc truy van tir ban do lap dia tinh Kon
Tum do Phan vién Diéu tra, Quy hoach rimg Quy
Nhon xay dung. Dua vao trong s6 cua loai dat va
diém so cta 4 muirc phu hop da xac dinh duoc dién
tich va vi tri cia mo6i muic do phu hop theo nhan to
loai dat (Bang 7 va hinh 4).

Béng 7. Téng hop dién tich phan viing phit hop ctia Gidi dn hat theo loai dat

Dién tich theo mtic ¢ phu hop (ha)
bia diém phll‘jélfop Phu hop (FI; piulilol’is pll?:lollllfp "l;f)crilg (iiaé)n
Fapy | TPXES F | (Pf, ddtkhao)

Xa bak Neén 5.395,86 6.427,84 11.823,70
Xa bik Ring 7.495,27 3.551,93 11.047,20
Xa bak Tang 43,13 96,63 16.460,94 16.600,70
Xa Hiéu 929,36 835,60 5.593,34 13.161,10 20.519,40
Xa Mang Buk 175,88 1.474,19 13.215,83 14.865,90
Xa Mang Canh 58,73 6,34 4.264,01 8.859,32 13.188,40
Xa Ngok Tem 15.811,76 8.386,54 24.198,30
XaPoE 3.724,64 2,96 3.362,25 4.099,85 11.189,70
Thi trdn Mang Pen 1.433,80 2.573,49 2.541,13 8.134,28 14.682,70
Téng dién tich (ha) 6.365,54 33.692,10 15.760,73 82.297,63 138.116,00

Ty le (%) 4,6 24,4 11,4 59,6

Bang 7 cho thay, nhan t6 loai dat c6 két qua
trai nguoc véoi nhan t6 do day tang dat, trén dia ban
toan huyeén cé toi 59,6% dién tich dat co6 loai dat &
mtrc do khong phu hop va phan bo ¢ tat ca cac xa
va chi c6 4,6% dién tich co loai dat 1a rat phu hop
voi viéc trong Gidi an hat.
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3.3.5. Phan vung tiém ndng phat trién Gioi an
hat theo do cao

Két qua phan theo dai cao dia hinh huyén Kon
Plong duoc truy van tir ban d6 dai cao trén phan
mém Arcgis. Dua vao trong s6 cta do cao va diém
sO ctia 4 mutc phu hop da xac dinh duoc dién tich
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va vi tri ctia moi mirc do phu hop theo nhan t6 do
cao (Bang 8).

Bang 8 cho thay, dién tich phan vung phu hop
ctia Giéi an hat theo do cao thuoc muc do it phu
hop chiém ty 1é cao nhat (54,9%) va thap nhat 1a

mutc do khong phu hop (5,1%). Muc do rat phu
hop va phu hop chiém toi 40% dién tich toan
huyén, nén c6 thé néi rang véi & do cao ctia huyén
Kon Plong thi rat tiém nang cho phat trién Gidi an
hat.

Béng 8. Téng hop dién tich phan viing phii hop ctia Gidi an hat theo @6 cao

Dién tich theo mtc ¢ phu hop (ha)
bia diém Rat phu hop Phithop It phit hop Khong phu hop Tong dién tich
@00-700m) | 700 | CLIO0 b ang . 1,500 m) o
1.100 m) 1.500 m)
Xa bak Nen 2.486,29 3.975,43 3.938,49 1.423,49 11.823,70
Xa bak Ring 2.769,21 5.941,75 2.216,30 119,94 11.047,20
Xa bik Tang 4,83 15.034,26 1.561,61 16.600,70
Xa Hiéu 854,18 6.750,18 12.910,94 4,10 20.519,40
Xa Mang Buk 13,16 1.375,11 11.071,19 2.406,44 14.865,90
Xa Mang Canh 989,15 12.037,76 161,49 13.188,40
Xa Ngok Tem 7.017,20 10.679,74 5.153,98 1.347,38 24.198,30
XaPoE 1.268,21 7.157,97 2.746,32 17,20 11.189,70
Thi tran Mang Pen 4.002,39 10.679,87 0,44 14.682,70
Tong dién tich (ha) 14.408,25 40,876,55 75.789,11 7,042,09 138,116,00
Ty 1é (%) 10,4 29,6 54,9 5,1

3.3.6. Phan wung tiém ndng phat trién Gioi an
hat theo do doc

Két qua phan theo @6 déc dia hinh huyén Kon
Plong duoc truy van tir ban d6 dai cao trén phan

mém Arcgis. Dua vao trong so cua do doc va diém
sO ctia 4 muc phu hop da xac dinh duoc dién tich
va vi tri ctia méi muce do phu hop theo nhan t6 do
doc (Bang 9).

Bang 9. Téng hop dién tich phan viing phit hop ctia Gidi dn hat theo do déc

Dién tich theo mic ¢ phu hop (ha)
e ) ] Tong dién tich
Dia diem Rat phu hop Phu hop It phu hop Khong phu hop (ha)
(<159 @15 - 209 20 - 259 > 259
Xa bak Nen 292,26 11.531,44 11.823,70
Xa bik Ring 234,58 10.812,62 11.047,20
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Xa bik Ting 139,76 1.126,56 15.334,38 16.600,70
Xa Hiéu 2.947,07 190,89 3.122,34 14.259,10 20.519,40
Xa Mang Buk 298,14 251,98 663,45 13.652,33 14.865,90
Xa Mang Canh 58,73 660,77 4.264,01 8.204,89 13.188,40
Xa Ngok Tem 1.102,49 23.095,81 24.198,30
XaPoE 448,48 4.568,10 6.173,12 11.189,70
Thi tran Miang Den 1.128,27 4.070,93 9.483,50 14.682,70
Téng dién tich (ha) 4.571,97 1.552,12 19.444,72 112.547,19 138.116,00
Ty 1e (%) 3,3 1,1 14,1 81,5
Bang 9 cho thay, dién tich dat c6 do doc thugc 3.3.7. Phan wung tiém ndng phat trién Gioi an
mutc do khong phu hop voi trong Gidi an hat  Aat theo loai hinh st dung dat va ring
chiém ty 1é cao nhat (81,5%), trong khi do téng Dua vao trong so cta loai hinh st dung dat va
dién tich c6 do doc & mirc do rat phu hop va pht  rimg va diém s6 ctia 4 muic phu hop da xac dinh
hop chiém chua t6i 5% (chi chi€ém 4,4%). duoc dién tich va vi tri ciia moéi mic do phu hop theo

nhan t6 loai hinh str dung dat va rimg (Bang 10).
Bang 10. Téng hop dién tich phan viing phi1 hop cta Gidi dn hat theo loai hinh st dung dat va rimg

bia diém Dién tich theo mitc @6 phu hop (ha) Téng dién tich
Ritphtthop | Phuhop | Itphuhop Khong pht hop (ha)
Xa bak Nen 197,96 864,32 801,86 9.959,56 11.823,70
Xa bak Ring 201,73 831,54 941,09 9.072,84 11.047,20
Xa bak Tang 635,31 596,56 740,76 14.628,07 16.600,70
Xa Hiéu 266,74 650,84 1.154,38 18.447,44 20.519,40
Xa Mang Buk 243,18 1.474,88 1.256,77 11.891,07 14.865,90
Xa Mang Canh 253,20 503,91 2.185,87 10.245,42 13.188,40
Xa Ngok Tem 943,14 2.683,59 1.160,94 19.410,63 24.198,30
XaPoE 231,18 340,55 1.573,31 9.044,66 11.189,70
Thi trdin Mang Den 2.738,33 1.175,48 1.108,22 9.660,67 14.682,70
Tong dién tich (ha) 5.710,77 9.121,67 10.923,20 112.360,36 138.116,00
Ty le %) 4,1 6,6 7,9 81,4
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Bang 10 cho thay, loai hinh st dung dat va
rimg thuoc mic do khong phu hop véi trong Gidi
an hat chiém ty 1é cao nhat (81,4%), trong khi do
dién tich c6 loa hinh stt dung dat va rimg & mutc do
rat phu hop chi chiém 4,1%.

3.4. Phan ving tiém ning phat trién loai Gidi
an hat theo cac nhan tg sinh thai

Trén co sé xac dinh mirc @6 phu hop cua ting
nhan t6 sinh thai phu, dé tai da tién hanh tich hop
vao ban do trén GIS thong qua mo hinh sinh thai
phoi hop tuyén tinh co trong so theo phuong trinh
sau:

SI = (0,233 x LM + 0,209 x NDKK + 0,185 x
bDTD + 0,130 x LD + 0,113 x DC + 0,077 x DD +
0,063 x SDD) x I1Cj

Trong d6: SI 1a chi s6 tong hop thich hop; LM
l1a lwong mua; NDKK 1a nhiét do khong khi; PDTD
la do day tang dat; LD 1a loai dat; PC 1a do cao; DD
la @0 doc; SDD 1a loai hinh stt dung dat va rimg; Cj
la gia tri gi6i han ctia nhan to sinh thai thit j.

Tt két qua xac dinh SI téng hop theo 7 nhan
t6 sinh thai phu, ving thich hop cho viéc trong
Gioi an hat duoc phan thanh 4 cap nhu sau: (i) Rat
phu hop la ving c¢6 SI: >1,98; (i) Phu hop la ving
c6 SI: >1,32 - 1,98; (iii) It phut hop 1a viing c6 SI:
>0,66 - 1,32; (iv) Khong thich hop la viing c6 SI:
<0,66. Két qua phan ving tiém ning trong Giéi an
hat theo mttic @0 pht hop duogc thé hién & bang 11
va hinh 1.

Céac nhan to sinh thai c6 méi quan hé teong ho
lan nhau da tao nén anh hudng téng hop dén kha
nang gay tréng va phat trién loai Giéi an hat trén
dia ban huyén Kon Plong, tit két qua chong xép
ban do két hop voi danh gia dua trén trong so va
cho diém muc do phu hop ctia timg nhan t6 sinh
thai cho thdy, dién tich nam thuoc muc do rat phu
hop 1a rat thap, chi chiém 1,60% va chi tap trung &
xa Mang Canh va thi trdn Mang Den, trong khi dé
dién tich it phu hop chiém ty 1é 16n nhat (74,14%)
va phan bo trén dia ban cta tat ca cac xa; dién tich
niam & mirc do phu hop va khong pht hop gan nhu
tuong dong, lan luot 1a 10,00% va 14,26%.

Bang 11. Téng hop dién tich phan viing phi1 hop cia Gidi #n hat theo cac nhan t6 sinh thai

Dién tich theo mitc @6 phu hop (ha) 0
bia diém Rat phu hop Phu hop It phu hop Khong phu hop 'I;?Crilg((}ilign
SI: >1,98 SI:>1,32 - 1,98 | SI:>0,66 - 1,32 SI: <0,66

Xa bik Nén 10.293,52 1.530,18 11.823,70
Xa bak Ring 8.531,54 2.515,66 11.047,20
Xa bak Tang 38,52 11.924,53 4.637,65 16.600,70
Xa Hiéu 51,63 20.359,95 107,82 20.519,40
Xa Mang Buk 12.401,84 2.464,06 14.865,90
Xa Miang Canh 126,27 6.491,16 5.808,38 762,59 13.188,40
Xa Ngok Tem 16.541,99 7.656,31 24.198,30
XaPoE 11.173,74 15,96 11.189,70
Thi trdn Mang Pen| 2.091,29 7.225,82 5.365,59 14.682,70
Tong dién tich (ha) |  2.217,56 13.807,13 102.401,08 19.690,23 138.116,00

Ty le (%) 1,60 10,00 74,14 14,26
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Hinh 1. Ban d6 phan ving thich hop ctia loai Gidi
an hat theo cac nhan t6 sinh thai

4. KET LUAN VA KIEN NGHI

Tiém nang phat trién ring trong Gidi an hat
duoc danh gia thong qua 4 nhom nhan to sinh thai
chinh va 7 nhan t6 sinh thai phu, tuy nhién mutc do
anh hudng (trong s6) ctia cac nhom nhan t6 chinh
1a khac nhau, khi hau 12 nhém nhan t6 chinh duoc
xac dinh 1a c6 anh huong cao nhat (trong so lon
nhat), tiép dén la thé nhuong, dia hinh va trang
thai thuc bi.

Tiém ning dat trong rimg Gidi an hat trén dia
ban huyén Kon Plong, tinh Kon Tum dwoc phan
thanh 4 muc d¢: Rat phu hop, phu hop, it pht hop
va khong phu hop. Dién tich dat rat phu hop cho
trong rimg Gidi an hat rat thap, chi chiém 1,60% va
chi tap trung & xa Mang Canh va thi trdn Mang
Pen, trong khi d6 dién tich it phit hop chiém ty le
lon nhat (74,14%) va phan bo trén dia ban cta tat
ca cac xa; dién tich ndm & muc do phu hop va
khong phu hop gan nhu tuong dong, lan luot 1a
10,00 va 14,26%.

Trén co so xac dinh dién tich va viing phan bo
mutc do phu hop viéc gay trong loai Gidi an hat,
chinh quyén dia phuong va cac ban nganh chic
nang can uu tién long ghép quy hoach ving trong
ring Gidi an hat vao quy hoach st dung dat cap
huyén trong chu ky téi (2025 - 2030), trong d6 tap
trung uu tién trong & 2 xa co dién tich & muc do rat
phu hop, d6 1a xa Mang Canh va thi trdan Mang
Pen vao diu chu ky, sau d6 ti€p tuc trién khai &
cac xa co dién tich & murc d6 phu hop.
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ASSESSING THE POTENTIAL LAND FOR PLANTING Michelia tonkinensis BY USING THE FUZZY
ANALYTIC HIERARCHY PROCESS (FAHP) IN KON PLONG DISTRICT, KON TUM PROVINCE

Hoang Huy Tuan', Tran Thi Thuy Hang’, Nguyen Duy Phong’,
Nguyen Hoi!, Le Thai Hung', Ngo Thi Phuong Anh!, Chu Thi Kim Yen?
! University of Agriculture and Forestry, Hue University (HUAF)
? Forest Protection Department of Kon Tum province

Summary

Michelia tonkinensis is multi-purpose tree providing both wood and seeds and creating high
economic value. In the past few years, in Kon Plong district, Kon Tum province, there have been
models of mono planting Michelia tonkinensis and intercropping with industrial trees or
agricultural crops (coffee, cassava). However, the development of these models is based on the
practical experience of localities that have successfully developed this species, therefore the
assessment of the suitable levels for proposing solutions to develop Michelia tonkinensis to
contribute to forest quality improvement by models of multi-purpose forest tree plantation in the
locality. By using GIS techniques and Fuzzy Analytical Hierarchy Process (FAHP) with 4 key
ecological factors (climate, soil, topographic, and vegetation status) with 7 secondary ecological
factors (rainfall, temperature, soil length, soil type, elevation, slope, and forest and land use) to
evaluate the suitability levels of planting Michelia tonkinensis in various ecological sub-regions.
Potential land areas for planting Michelia tonkinensis in Kon Plong district are classified into 4
levels: Very suitable, suitable, less suitable and unsuitable. The land areas is very suitable for
planting Michelia tonkinensis is very low, only apporximate 1.60%, while the land areas are at less
suitable level accounts for the largest proportion (74.14%); the area at suitable and unsuitable
levels is samilarly, 10.00% and 14.26% respectively.

Keywords: Ecological factor, FAHP, Kon Plong district, Michelia tonkinensis, potential land for
afforestation.

Nguoi phan bién: TS. Nguyén B4 Long
Ngay nhan bai: 15/4/2024

Ngay thong qua phan bién: 8/5/2024
Ngay duyét dang: 14/5/2024
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XAY DUNG BAN B0 DON VI DAT DAI
TAI TiNH DAK LAK

Pham Thanh Tam?, 1.2 Vin Tho?, Trin Xuan Bién®*

TOM TAT

Muc dich nghién cttu 1a xay dung ban @6 don vi dat dai phuc vu danh gia tiém nang dat nong
nghiép. Khu vuc nghién ctru 1a tinh Dak Lik, véi téng dién tich dat khao sat 1a 1.189.057 ha. Sir
dung pham mém ArcGIS dé xay dung 6 ban do don tinh cho 6 chi tiéu phan cip gém: Loai dat, do
doc, thanh phan co gidi, do day tang dat, lwong mua va ché do tudi. Ban d6 don vi dat dai duoc
xay dung trén co s& chong xép 6 ban do don tinh. Két qua cho thay, khu vuc nghién ctu c6 146
don vi dat dai vdi 2.041 khoanh dat, trong d6 c6 toi 1.534 khoanh dat c6 dién tich tir 300 ha tré lén,
245 khoanh dat cé dién tich >500 ha. Dién tich cac khoanh dat kha 16n 1a diéu kién thuan loi khi
lura chon va phat trién viing chuyén canh cay trong. Trong viing nghién cttu cta tinh Dak Lik co
toi gan 800.000 ha c6 cac tinh chat dat dai thuan loi cho phat trién cay trong nong nghiép nhu do
doc <15°, tang day >70 cm, thanh phan co gioi trung binh téi niang, do cao tuyet doi <1.000 m. Tuy
nhién, dién tich duoc tuoi thap, chi c6 296.597 ha; day 1a han ché lon nhat cta tinh trong phat

trién nong nghiép.

Tte khéa: Bin do don vi dit dai, ban do don tinh, tinh Pak Lik.

1. AT VAN BE

Trong san xuat nong nghiép, dat dai 1a tu lieu
san xuat khong thé thay thé. Tai Viét Nam, qua
trinh d6 thi hoa - cong nghiép hoa manh mé &
vung déng bang da lam quy dit nong nghiép ngay
cang bi thu hep. Trong khi do, viéc khai thac va st
dung dat khong hop ly & vung doi nai da lam cho
nhiéu vung dat bi thoai hoa, mat kha nang san
xuat [1].

bé str dung nguédn tai nguyén dat dai mot cach
c6 hiéu qua can phai danh gia dat dai. Danh gia
dat dai lam co so cho viéc phat huy t6i da tiém
nang cua dat, thuc ddy st dung c6 hiéu qua va bao
vé nguon tai nguyén dat [2]. Trong quy trinh danh
gi4 dat dai cta t6 chic Nong lwong Lién hop quoc
(FAO), xay dung ban d6 don vi dat dai la mot
trong nhiing noi dung cé y nghia quan trong. Ban
d6 don vi dat dai 1a can cir khoa hoc d@é danh gia
tiém nang dat dai va muc do thich hop cta dat dai
voi cac loai muc dich st dung dat. Nhitmg don vi

'NCS Truong Dai hoc Nong 1am, Pai hoc Thai Nguyén
2 Truong Dai hoc Nong 1am, Pai hoc Thai Nguyén

> Truong Dai hoc Tai nguyén va Méi truong Ha Noi

" Email: txbien@hunre.edu.vn

dat dai (LMU) 1a nhiing vat hay khoanh dat duoc
xac dinh cu thé, duoc thé hién trén ban do, cé
nhing dic tinh va tinh chat dat dai rieng biét thich
hop dong nhat cho timg loai st dung dat, co cling
diéu kién quan ly dat, cuing mot kha nang san xuat
va cdi tao dat [3].

Tai tinh Dak Lak, linh vuc nong nghiép van la
thé manh cta dia phuong, tuy nhién phan 16n dién
tich dat nong nghiép co do doc lon, khi hau khac
nghiét (kho han vé mua kho, x6i mon vé mua
mua...) lam cho dat cé nguy co bi thoai hoa cao.
Trong nhitng ndm gan day, chuyén dich co cau
cay trong theo huéng san xuat hang hoa dang dién
ra manh mé & hau hét cac huyén. Dé phat trién
san xuat nong nghiép hiéu qua va phat trién cac
ving san xuat nong nghiép trén quy mo 16n rat
can danh gia tiém nang dat dai va muic do thich
hop ctia cac cay trong voi dat dai. Chinh vi vay,
dung ban d6 don vi dat dai cho tinh Pak Lak la
viéc lam mang tinh cap thiét.

2. PHUONG PHAP NGHIEN CUU

Voi muc dich phuc vu phat trién nong - lam
nghiép bén vitng va hiéu qua, ving nghién ctu
duoc xac dinh 1a toan b dién tich dat san xuat
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nong nghiep, dat 1am nghiép va dat chua st dung
thuoc tinh bak Lak. Téng dién tich dat khao sat la
1.189.057 ha. Phuwong phap nghién cttu dugc st
dung bao gom:

- Phuong phap thu thap tai lieu tha cap: Thu
thap cac tai lieu ban do dat, ban dé dia hinh, ban
do6 hién trang stt dung dat nam 2020 cta tinh, so
lieu thong ké, so lieu phan tich dat, cac bao cao,
cac du an trong khu vuc nghién cttu san co cua dia
phuong.

- Phuong phap chuyeén gia: Tham khao y kién
cac nha khoa hoc chuyén vé cay luong thuc, an
qua va cay cong nghiép dé xac dinh cac yéu to dat
dai cht yéu chi phoi téi sinh truong, phat trién,
nang suat cta cay trong, tir do xac dinh chi tiéu va
mtc phan c4p cho ban @6 don vi dat dai.

- Xay dung cac ban d6 don tinh: Phuong phap
chinh ly ban dé dat, ban dé dat tinh bak Lak ty lé
1/100.000 do Vién Thé nhuong Nong hoa thanh
lap nam 2015 biang phan mém ArGIS 10.3. Sau do,
trén co sO két qua khao sat thuc dia, ké thira két
qua phan tich phau dién ctia S¢ Tai nguyén va Moi
treong tinh Dak Lak (2019) [4].

St dung cac cong cu phan tich khéng gian cta
GIS dé xay dung 6 ban dé don tinh. Ban do loai dat
duoc xay dung tir ban d6 dat sau chinh ly. Ban do
do doc duoc xay dung tr mo hinh s6 do cao
(DEM), sau d6 chiét tach thong tin do cao, @6 doc

theo don vi mét va do. St dung phuong phap noi
suy (Kriging) dé xac dinh céc gia tri lién tuc cho
toan b¢ dia ban nghién ctru. Ban dé thanh phan co
gi6i va ban do do day tang dat duoc xay dung tir
ban do loai dat két hop véi so liéu phan tich tir cac
phau dién diat bang phuong phdp noi suy
(Kriging). Ban @6 ché do tuoi dugc khoanh vé trén
nén ban doé dia hinh va ban dé hién trang st dung
dat tir két qua diéu tra thuc dia.

- Xay dung ban do don vi dat dai: Chong xép
cac ban do6 don tinh bang phan mém ArcGIS xay
dung ban d6 don vi dat dai khu vuc nghién ctu.

- Phuong phap téng hop, thong ke so lieu ti
két qua diéu tra va nghién ctu bang phan mém
Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang va bién dong sir dung dit nong
nghiép tai tinh ik Lik giai doan 2017 — 2022

Theo so lieu thong ke dat dai nam 2022
(1/1/2022), téng dién tich tu nhién cua tinh Pak
Lak 1a 1.307.041 ha. Huyen Ea Sup c6 dién tich tu
nhién 16n nhat voi 176.532 ha, chiém 13,54% dién
tich tu nhién cta tinh. Thi xa Buon Hé c6 dién tich
nhoé nhat voi 28,261 ha, chiém 2,16% dién tich tu
nhién cta tinh. Trong d6, dién tich dat nong
nghiép cta tinh c6 1.189.057 ha, chiém 90,97% dién
tich ty nhién [6].

Bang 1. Hién trang va bién dong st dung dit nong nghiép tinh ik Lik giai doan 2017 - 2022

DVT: ha
Dién tich (ha) So sanh
v bién dong
TT Chi tieu Nam Co cau Nam Co cau tang (+):
2017 ® 2022 I
1 | Dat nong nghiép 1.160.327 88,42 1.189.057 90,97 28.730
1.1 | Dat trong lua 69.137 5,27 71.277 5,45 2.141
Trong do: Dat chuyén trong lua nuoc | 47.099 3,59 50.213 3,84 3.114
1.2 | Dat trong cay hang nam khac 169.740 12,93 148.984 11,40 -20.756
1.3 | Dat trong cay lau nam 388.249 29,58 435.557 33,32 47.309
1.4 | Dat rimmg phong ho 71.994 5,49 69.557 5,32 -2.437
1.5 | Dat rimg dic dung 215.380 16,41 220.367 16,86 4.987
1.6 | Dat rimng san xuat 240.188 18,30 237.903 18,20 -2.285
1.7 | Dat nuoi trong thiy san 4.458 0,34 4.933 0,38 475

Nguon: Cuc Thong ké tinh Pak Lak (2022) [6]
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Trong giai doan 2017 - 2022, dién tich dat nong
nghiép tinh Pak Lak ting 28.730 ha. Cu thé: Dat
trong laa tang 2.141 ha (tang cha yéu tir dat cay
hang nim chuyén sang); dat trong cay hang nam
khac giam 20.736 ha (mot phan chuyén sang trong
cay lau nam); dat trong cay lau nam tang 47.309 ha;
dat rimg phong ho giam 2.437 ha; dat rimg dac dung
tang 4.987 ha; dat rimg san xuat giam 2.285 ha.

3.2. Xay dung ban d6 don vij dat dai

3.2.1 Xac dinh céc chi tiéu phan cap dat dai

Ban dé don vi dat dai duoc xay dung phuc vu
danh gia thich hop cho nhém cac cay trong chua
luc ctia tinh Bak Lak nhu: Ngo, cay an qua nhiét
d6i, mia, sin, cao su va ca phé. Trén co s& danh
gia anh hudéng cta cac tinh chat dat dai t6i san
xuat, cé thé xac dinh c6 6 yéu to c6 anh hudng chi
phoéi toi san xuat nong nghiép trén dia ban tinh
bik Lak 1a: Loai dat, do doc, thanh phan co gioi,
do day tang dat, luong mua va ché do tuoi.

3.2.2. Xay dung bdn do don tinh

- Ban @6 loai dat

Béan do loai dat tinh bak Lak ty lé 1/100.000
duoc xay dung bang phan mém ArcGIS dua trén
nén ban dé dat caa tinh Pak Lik ty 1e 1/100.000 da
duoc kiém tra, b6 sung, chinh stra tir cac so liéu
phan tich dat. V6i muc dich phan cdp dé cé thé
danh gia thich hop cho cac loai cay trong, mot s6
don vi dat cé tinh chat tuong tu nhw nhau, co thé
stt dung giong nhau da duoc gop lai.

Theo két qua diéu tra thanh 1ap ban dé chat
luong dat tinh Pak Lak nam 2019 cta So Tai

nguyén va Moi truong, trén dia ban tinh c6 24 loai
dat thuoc 8 nhom dat, duoc phan loai nhu sau:

- Nhom dat phu sa (P) bao gém cac loai dat:
bat phu sa duoc boi chua, dat phi sa khong duoc
boi chua, dat phu sa c6 tang loang 16 d6 vang, dat
phu sa glay, dat phu sa ngoi suéi voi tong dién tich
1a 56.304 ha, chiém 4,31% tong dién tich tw nhién.

- Nhom dat xam bac mau (X, B) bao goém cac
loai dat: Pat xam trén phu sa cd, dat xam trén da
macma axit va da cat, dat xam glay, dat xam bac
mau trén da macma axit voi téng dién tich la
146.421 ha, chiém 11,20% tong dién tich tu nhién.

- Nhom dat thung liing (D) voi téng dién tich
11.789 ha, chiém 0,9% tong dién tich tw nhién.

- Nhéom dat than bun (T) va dat den (R) bao
gom cac loai dat: bat lay, dat den trén san phdm
boi tu ctia da bazan, dat nau tham trén san phdm
d4 bot va da bazan véi tong dién tich 28.317 ha,
chiém 2,08% tong dién tich tu nhién.

- Nhom dat dé vang (F) bao gom céc loai dat:
bat do6 vang trén da macma axit, dat nau do trén
d4 bazan, dat d6 vang bién d6i do trong lua nuéc,
dat nau vang tré phu sa c6, dat vang nhat trén da
cat, dat dé vang trén da sét va bién chat, dat nau
tim trén da bazan, dat nau vang trén da bazan voi
téng dién tich 881.346 ha, chiém 67,43% téng dién
tich tu nhién.

- Nhom @it mun vang dé trén nai (H) voi tong
dién tich 64.880 ha, chiém 4,67% tong dién tich tu
nhién.

Bang 2. Téng hop céc loai dit trén dia ban tinh Dak Lik

) e Ky Phan Dién tich Ty le

TT Ten loai dat hiéyu loai (ha) (y%)
I Nhom dat ph sa P 56.304 4,31
1 bat phu sa duogc bodi chua Pbc 7.436 0,57
2 bat phu sa khong duoc boi chua Pc G2 3.916 0,30
3 bat phu sa co tang loang 16 d6 vang Pf 22.355 1,71
4 bat phu sa glay Pg 18.520 1,42
5 bat phi sa ngoi sudi Py 4.077 0,31
II Nhom dat xam va bac mau X,B G7 146.421 11,20
6 bat xam trén phu sa cé X 6.337 0,48
7 Dat xam trén d4 macma axit va da cat Xa 138.908 10,63
8 bat xam glay Xg 469 0,04
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N . ax Ky Phan Diéntich | Tyle
TT Ten loai dat hiéyu loai (ha) (y%)
9 bat xdm bac mau trén d4 macma axit Ba 707 0,05
III Nhém déit thung liing D 8 11.789 0,90
10 bat thiing liing do san phdm doc tu D 11.789 0,90
1\ Nhém dat lay va than bin T 1.205 0,09
11 bat lay J 1.205 0,09
\ Nhom dit den R G9 27.112 2,07
12 bat den trén san pham boi tu ctia da bazan Rk 8.429 0,64
13 bat nau tham trén san pham da bot va da bazan Ru 18.683 1,43
VI Nhém dat d6 vang F 881.346 67,43
14 bat @6 vang trén da macma axit Fa 232.450 17,78
15 bat nau do trén da bazan Fk 264.165 20,21
16 bat do vang bién déi do trong lta nudc Fl 555 0,04
17 bat nau vang tré phu sa c6 Fp Gl11 461 0,04
18 bat vang nhat trén da cat Fq 141.297 10,81
19 bat do vang trén da sét va bién chat Fs 214.087 16,38
20 bat nau tim trén da bazan Ft 267 0,02
21 bat nau vang trén da Bazan Fu 28.064 2,15
VII Nhom dat min vang do trén nui H G12 64.880 4,96
22 bat mun vang do trén da macma axit Ha 64.880 4,96
Dién tich phuc tra 1.189.057 | 90,97
Dién tich khong phuc tra 117.984 9,03
Téng dién tich te nhién 1.307.041 | 100,00

Nguon: S¢ Tai nguyén va Moi truong tinh Dak Lak (2019) [4]

- Xay dung ban @6 do doc
Ban do6 do doc dugc xay dung bang chitc nang
phan tich khong gian cta GIS st dung ban dé dia
hinh 1a ban d6 dau vao. Theo Phan cip cta Bo
Nong nghiép va Phat trién nong thon (2012) [5],
ban d6 do doc cta tinh Dak Lak thé hién 5 cap voi
cac so liéu dién tich tuong tng duoc thong ke tir
ban do duogc thé hién qua bang 3.
Bang 3. Két qua thong ké dién tich
theo cdp do doc

bo doc | Dientich | Tyle

Kyhiea | ) ha) | @
SL1 0-5 353.692 29,75
SIL.2 5-8 289.316 24,33
SL3 8-15 207.047 17,41

S1A 15-25 163.667 13,76

SL5 > 25 175.335 14,75

Téng dién tich
phuc tra

1.189.057 | 100,00

- Xay dung ban d6 phan cap thanh phan co gioi

Ban d6 thanh phan co gi6i duoc xay dung
bang cach boc tach tir ban dé dat cung véi so lieu
duoc phan tich tir cac mau dat. Ban do thanh phan
co gi6i duoc thé hién & 5 cap: Tho, nhe, trung
binh, niang, rat ning voi so lieu dién tich duoc
thong ké tir ban d6 duoc thé hién qua bang 4.

Bang 4. Thong ké dién tich phan cip

theo thanh phan co giéi

Ky . Dién tich Tyle

hiéu Phan cap (ha) @
C1 Tho 15.775 1,33
C2 Nhe 327.812 27,57
C3 | Trung binh 444.375 37,37
C4 Nang 129.682 10,91
C5 Rat ning 271.413 22,83
Tongdientich | 109 057 | 100

phuc tra
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- Xay dung ban do day tang dat

Ban do do day tang dat duoc xay dung bang
cach boc tach thong tin tir ban do dat voéi cong cu
GIS. Ban d6 do day tang dat duoc thé hién ¢ 4 cap:

Rat day, day, trung binh, mong. Két qua thong ké
dién tich do day tang dat tir ban do duoc thé hién
qua bang 5.

Bang 5. Thong ké dién tich theo do day ting dat

Ky hiéu Phan cap D(?:li?y Di%;IZSCh ’I‘(}(;;e
D1 Rat day >100 524.220 44,09
D2 Day 70 - 100 142.550 11,99
D3 Trung binh 50-70 159.555 13,42
D4 Mong <50 362.732 30,51

Téng dién tich phuc tra 1.189.057 100

Két qua thong ke cho thay, do day tang dat >
100 cm (D1) c6 dién tich lon nhat (524.220 ha,
chiém 44,09% dién tich phuc tra), ting day (D2) c6
dién tich nho nhat (142.550 ha, chiém 11,99% dién
tich phuc tra).

- Xay dung ban d6 luong mua

Ban do6 luong mua duoc xay dung trén co sé
thong ké luong mua trung binh nam (tir nam 1968
- 2022). Ban d6 luong mua duoc xay dung & 3 cép:
R1 (luong mua trung binh nam > 2.500 mm); R2
(lwong mua trung nam tie 1.500 - 2.500 mm); R3
(lwong mua trung binh nam < 1.500 mm). Két qua
thong keé dién tich theo luong mua trung binh nam
cta tinh Pak Lik duoc thé hién qua bang 6.

Béng 6. Thong ké dién tich theo ché @) mua

Ky Phan cap Dién tich | Tyle
hiéu | (mm/nam) (ha) %)
R1 > 2.500 0 0
R2 | 1.500-2.500 | 998.611 83,98
R3 < 1.500 190.446 16,02
Téng dien tich phuc 1.189.057 100
tra
- Xay dung ban d6 ché do tuéi

Trong san xuat nong nghiép, mot trong nhirng
nhu cau thiét yéu dam bao cho cay trong sinh
trudng va phat trién tot 1a can phai c6 nguédn nudc
tudi. Vi vay, dé danh gia, lua chon hé thong cay
trong va bién phéap canh tac phu hop, ban do ché
do tudi duoc xay dung thé hién 2 ché do tudi trén

dia ban nghién ctu: Puoc tudi va khong duoc tudi.
Ban d6 ché do tudi duoc xay dung trén co so diéu
tra, khao sat két hop véi cong nghé GIS. Két qua
thong ke dién tich theo ché d¢ tudi tir ban do duwoc
thé hién qua bang 7.

Bang 7. Thong ké dién tich dat theo ché do6 tui

hIi{gu Phan céap Di(?(:}rllat)ich ’I‘(}(;;e
Il Puoc tuoi 296.951 24,97
12 Khong duoc tuéi | 892.106 75,03
Téng dién tich phuc tra | 1.189.057 100

Két qua thong ké cho thay, dien tich duoc tuoi la
296.951 ha, chiém 24,97% dién tich phuc tra va dién
tich khong duoc tudi 1a 893.106 ha, chiém 75,03%
dién tich phuc tra.

3.2.3. Xay dung ban do don vi dat dai

Ban d6 don vi dat dai duoc xay dung bang
cach chong xép 6 ban d6 don tinh. Két qua cho
thay, trén dia ban tinh Dik Lak c6 146 don vi dat
dai (LMU).

- bat phu sa: Cac LMU thuoc nhom dat phu sa
gom 5 LMU (LMU 1 - 5) voi téng dién tich 1a
56.304 ha, chiém 4,74% téng dién tich phuc tra.
Cac LMU nay c6 d¢ doc tir 0 - 5°, thanh phan co
gi6i trung binh, nang. Tat ca cac LMU déu duoc
tuoi.

- bat xdm bac mau: Téng cong 30 LMU (LMU
6 - 35) voi tong dién tich 146.421 ha, chiém 11,20%
téng dien tich phuc tra. 9 LMU c6 @6 doc tir 0 - 5°,
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thanh phan co giéi tho, nhe, trung binh, cac LMU
nay déu duoc tudi. Con lai cac LMU co6 do doc >5°,
thanh phan co gi¢i nhe, trung binh, da phan cac
LMU nay khong duoc tuoi.

- Dat den va dat lay: C6 11 LMU (LMU 36 - 46)
voi tong dién tich 28.317 ha, chiém 2,38% téng dién
tich phuc tra. Cac LMU nay c6 do doc chua yéu <5°,
thanh phan co gi6i rat niang, da phan déu duoc
tuoi.

- bat do vang: Co 87 LMU (LMU 56 - 142) voi

téng dién tich 881.346 ha, chiém 67,43% tong dién

tich phuc tra. Pay la nhom dat cha yéu caa tinh
bik Lak, cac LMU nay phan bo déu tai cac dia
phuong, nhimg LMU cé do doc <5° (30 LMU)
phan 16n déu duoc tudi, con lai twdi gap nhiéu kho
khan, nhiéu LMU khong duoc tudi.

- bat mun vang d6 trén nui: C6 4 LMU (LMU
143-146) voi téng dién tich 64.880 ha, chiém 4,96%
téng dien tich phuc tra. Cac LMU nay c6 do doc
tren 15° thanh phan co gi¢i trung binh, tat ca déu
khéng duoc tuoi.

Hinh 1. Ban d6 phan b6 don vi dat dai tinh Pk Lik (thu tir ty 1 1/100.000)

Bang 8. Pic diém va tinh chat cac don vi dat dai

o | DML | D |y | Dot | D
1 21321 24.310 74 111422 15.220
2 23321 1.690 75 112421 1.942
3 24321 624 76 113422 1.030
4 21421 25.194 77 114422 1.648
5 22421 4.485 78 111521 7.725
6 73121 1.953 79 111522 25.535
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| SESnL | D |y | Dot | D
71221 24.290 80 111531 32.869
72221 7.029 81 111532 8.507
73221 13.396 82 113521 1.584
10 74231 12.135 83 113522 1.124
11 71321 6.536 84 114521 4.343
12 72321 896 85 114522 1.674
13 73321 3.081 86 113122 4.282
14 74321 987 87 111222 5.287
15 73121 1.720 88 111232 521
16 71221 5.930 89 112222 2.204
17 72221 1.248 90 113222 12.915
18 73221 4.552 91 114222 29.999
19 74221 15.085 92 111322 11.236
20 71321 3.360 93 112322 2.538
21 72331 1.051 94 113322 9.875
22 73331 2.390 95 114321 570
23 74321 6.000 96 114322 28.625
24 71222 2.479 97 111422 13.125
25 72222 709 98 112422 4.573
26 73222 1.167 99 113422 902
27 74222 17.234 100 114422 3.644
28 71322 1.172 101 111522 28.589
29 72322 308 102 111531 1.093
30 73322 806 103 111532 32.300
31 74322 3.264 104 112522 1.745
32 74222 2.040 105 113522 2.100
33 74232 1.595 106 113532 526
34 73332 3.873 107 114522 14.718
35 74322 135 108 114532 1.802
36 81321 1.706 109 111322 45.386
37 81322 232 110 111532 47.646
38 83321 423 111 112322 7.443
39 84321 158 112 112232 1.544
40 81421 2.735 113 113122 12.855
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MU | sk | o | ™M @sicorn |
41 81422 1.720 114 114322 44.934
42 81431 3.543 115 114532 8.955
43 82431 393 116 111222 396
44 84422 325 117 112222 640
45 81532 412 118 113222 7.389
46 83521 143 119 114222 21.289
47 91522 1.092 120 114232 8.772
48 91521 8.421 121 111322 7.227
49 91531 995 122 112322 759
50 92521 1.465 123 113322 10.210
ol 94521 8.178 124 114322 41.133
92 91531 403 125 111422 3.282
53 93521 526 126 112422 8.709
o4 94521 9.588 127 113422 709
55 94522 2.049 128 114422 6.535
o6 113122 6.999 129 111522 3.620
57 111221 3.251 130 111532 27.917
o8 111222 6.044 131 112522 993
59 112221 4.343 132 114522 1.913
60 112222 1.177 133 114532 3.443
61 113221 6.473 134 114222 26.063
62 113222 13.549 135 114232 11.436
63 114221 14.592 136 111322 19.022
64 114222 11.495 137 112322 28.791
65 111321 840 138 113322 4.230
66 111322 3.954 139 114322 49.051
67 112321 489 140 111422 1.669
68 112322 1.159 141 112422 4.848
69 113321 2.573 142 114422 4.798
70 113322 2.507 143 121322 1.624
71 114321 2.686 144 121322 15.814
72 114322 4.781 145 1223272 772
73 111421 9.257 146 123322 46.670

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024

99



KHOA HOC CONG NGHE

4. KET LUAN

Ban d6 don vi dat dai tinh Pak Lak ty le
1/100.000 duwoc xay dung tir 6 ban dé don tinh
gom: Loai dat, do doc, thanh phan co gioi, do day
tang dat, luong mua va ché do tudi.

Theo ban d6 don vi dat dai, dat ving nghién
ctru c6 2.041 khoanh dat, trong d6 c6 toi 1.534
khoanh dat cé dién tich tir 300 ha tré lén, 245
khoanh dat co dién tich >500 ha. Day 1a diéu kién
thuan loi khi Ira chon va phat trién vung chuyén
canh cay trong.

Vé tinh chat dat dai, vung nghién ctu cla
tinh Pak Lik c6 toi gan 800.000 ha c6 cac tinh
chat thuan loi cho phat trién cac cay trong nong
nghiép nhu: Do doc <15°, tang day > 70 cm, thanh
phan co giéi trung binh toi ning, do cao tuyét doi
<1.000 m. Tuy nhién, han ché 16n nhat cta tinh
trong phat trién nong nghiép 1a dién tich duoc
tuoi thap, chi c6 296.597 ha (chiém 24,95% dién
tich phuc tra).
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Summary

The purpose of the research is to develop a land unit map to serve the assessment of agricultural
land potential. The research area is Dak Lak province with a total surveyed land area of 1,189,057
hectares. Use ArcGIS software to build 6 simple maps for 6 hierarchical criteria including: Soil
type, slope, soil texture, soil layer thickness, rainfall and irrigation regime. The land unit map is
built on the basis of overlapping 6 simple maps. The results show that the study area has 146 land
units with 2,041 land parcels, of which 1,534 land parcels have an area of 300 hectares or more,
245 land parcels have an area of >500 hectares. The area of land plots is quite large, which is a
favorable condition when selecting and developing specialized crop growing areas. In the study
area of Dak Lak province, there are nearly 800,000 hectares with favorable soil properties for the
development of agricultural crops such as slope <15°, layer thickness >70 cm, medium to heavy
soil texture, absolute altitude <1,000 m. However, the irrigated area is low, only 296,597 hectares;
This is the district’s highest limitation in agricultural development.

Keywords: Land unit map, simple map, Dak Lak province.

Nguoi phan bién: PGS.TS. Lé Thai Bat
Ngay nhan bai: 4/01/2024

Ngay thong qua phan bién: 8/3/2024
Ngay duyeét dang: 10/5/2024

100

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024



	Muc luc thang 5  ky 2 .pdf
	Kỳ 2 tháng 5 trang năm 2024.pdf



