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MUC LUC

PHAM THI KIM VANG, TRAN NGOC HE, NGUYEN BUC CUONG.
Panh gia doc tinh clia cac quan thé ry nau ving sinh thai dat phu
sa tai DPong bang song Clu Long

NGUYEN THI ANH, HOANG HAI ANH, TRAN BUC HAO.
Nghién ctru anh hudng clia phan bon 14 hitu co nano PAN dén
sinh trudng, sau bénh, nang suat lda va hiéu qua kinh t&

PHAM VAN DAN, BO VAN NGOC, NGUYEN VIET HA,
NGUYEN VAN BANG, BO THI THU TRANG, VU CAO TRi, MA
HAI NAM, VO THI KHUYEN. Nghién ctru anh huéng cac lidu
lugng phan dam dén thai gian sinh trudng, nang suat va yéu to
cau thanh nang sut clia ngd sinh khéi lam thitc an chan nudi gia
slc tai cac tinh phia Bac

NGUYEN VAN SON, TRAN TH| THAO, TRINH THI VAN ANH.
Nghién clru liéu lugng dam va phan hiu co thich hop cho trong
cd voi xanh tréng trén dat bac mau tai x4 Nam Cam Ranh, tinh
Khanh Hoa

HA DUY TRUONG, LE THANH NINH, NGUYEN HAI DUNG.
Khao sat ham lugng vitamin C, polyphenol, hoat tinh chéng oxy
hoa clia chiét xuat tir phan thit qua na trong & tinh Thai Nguyén
va vung lan can

NGUYEN TRUNG TRUC, PANG PHI YEN, QUACH VAN CAO
THI. Nghién ctru tmg dung kha nang (e ché clia cao dich chiét cl
gimg (Zingiber officinale L.) d&n nam mdc Aspergillus sp. Phan lap
ttr banh mochi khoang lang tim

NGUYEN THI HIEN, PHAM HOU THINH, NGUYEN THI CAM
QUYNH. Anh huéng clia viéc thay thé mot phan NaCl bang
CaCl,/KCl dén tinh chat cAu triic va cdm quan clia xuc xich thanh
trung

BUI THI MAI PHUNG, NGUYEN HUU CHIEM. Da dang thanh phan
loai vi tao trong rudng lta & xa Long Kién, tinh An Giang

NGUYEN THANH HUNG, VU BINH CUONG, TRIEU QUANG
QUAN, NGUYEN ANH HUNG. Cong nghé tinh toan du béo Id va
truyén tin phuc vu xay hé thdng canh bao sém |G va ngap lut cho
tinh Quéng Tri va viing lan can

LE DIEM KIEU, PHAM QUOC NGUYEN. Nghién ctu nhan thirc
clia ngudi dan ving dém vé dich vu hé sinh thai clia Vudn Quéc
gia U Minh Ha
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KHOA HOC & CONG NGHE

BANH GIA BOC TiNH CUA CAC QUAN THE
RAY NAU VUNG SINH THAI DAT PHU SA
TAI BONG BANG SONG CUU LONG

Pham Thi Kim Vang® ", Tran Ngoc He!, Nguyén Pirc Cuong’
! Vien Lua dong bang song Ciu Long

"Email- phamthikimvang @gmail.com

TOM TAT

Nghién cttu duoc tién hanh nam 2024, trong diéu kién nha luéi tai Vien Liua déng bang song Ciru
Long (PBSCL) trén 11 giong lia mang gen khang khac nhau va 1 giong lua chudn nhiém voi 8
quan thé ray nau. Két qua cho thay, 8 quan thé ray nau ving sinh thai dat phu sa thu thap tai cac
tinh, thanh pho: An Giang, Kién Giang, Hau Giang, Can Tho, Ddong Thap, Soc Trang, Tién Giang
va Long An khong c6 su khac biét vé mirc do gay hai trén cac giong mang gen chuin khang.
Trong s6 8 quan thé ray nau viung sinh thai dat phu sa ving PBSCL, quan thé ray nau tai tinh
béng Thap c6 muc do gay hai/doc tinh manh nhat. Ngoai ra, trong téng so6 11 giéng lua mang
cac gen khang ray nau chi c6 giong Pth33 (bph2, Bph3, Bph32) c6 phan tmg khang vira voi 8/8
quan thé ray nau. Trong khi d6, giong Rathu heenati (Bph3, Bphl?) cé phan tng khang vira voi
3/8 quan thé ray nau (tinh Soc Trang, Tién Giang, Long An), giong Swanalata (Bph6) cé phan
tmg khang vira voi 3/8 quan thé ray nau (tinh An Giang, Tién Giang, Long An) va giong IR54742
(Bph10) c6 phan g khang vira véi 1/8 quan thé ray nau (tinh Kién Giang). Két qua nghién ctu
c6 thé ho tro cho cac chuong trinh chon tao giong lua va phuc vu cho viéc phat trién cac giong
lua méi c6 kha niang chéng chiu tot ddi voi cac quan thé ray nau khac nhau & ving DPBSCL.

Tt khoa: Riy nau, Biotype cua rdy niu, gen khang rdy nu, hia (Oryza satival.), giong lia khing

ray nau.

1. BAT VAN BE

Ray nau (NVilaparvata lugens Stal.) 1a loai dich
hai nguy hiém tai nhiéu ving san xuat lua trén thé
gioi va cac nudc khu vuc chau A. Tai Viet Nam, ray
nau la doi twong nghién cttu s6 1 cho san xuat laa
gao & DPBSCL. Hién nay, c6 tat ca 70 BPH-resistant
gen loci duoc xac dinh, 64 trong 70 gen/QTLs d6
da duoc 1ap ban dé di truyén trén nhiém sic thé 1,
2,3,4,6,8,10,11, 12, v6i 17 gen/QTLs dugc dong
hoa thanh cong [1 - 3]. Tir khi lda cao san bat dau
duoc trong cho dén nam 2017 da xay ra 3 tran dich
bung phat ray nau vao cac giai doan 1977 - 1979,
1991 - 1993 va 2006 - 2008 [4]. Chu ky boc phat ctia
ray nau tir 12 - 13 nam va chu ky ctia dinh cao cac
dot boc phat ray nau la 14 nam [5]. Bén canh do,
bién d6i khi hau dién bién ngay cang phuc tap,
kho luong dan dén tinh hinh dich hai phat sinh
khéng theo quy luat nhu trude day. Chinh vi vay,

trong san xuat lua phai luon cha dong phong trir
ray nau.

Theo Bui Chi Biru va Nguyén Thi Lang (2007)
[6], su pha hoai ctia con triung doi voi mua mang
khac voi bénh cay vé mat co ché, bdi vi ching
thuoc sinh vat bac cao c6 dic diém thich nghi voi
diéu kién moi kha manh meé va da dang. Su thich
nghi cta ray nau trén giong khang va hinh thanh
cac Biotype moi do strc ép chon loc ctia giong qua
thuc tién san xuat lta & nudc ta 1a mot hién tuong
mang tinh phé bién [7]. Nhiéu két qua nghién ctru
da cho thay, & cac vung sinh thai khac nhau, quan
thé ray nau co6 su bién ddi khac nhau tao cac
biotype, vi vay doc tinh gay hai va muc do thiét hai
ciing khac nhau. Viéc trong lién tuc cac giong
khang c6 thé dan dén nhimg thay ddi sinh ly va
hanh vi ctia ray nau, khién ching c6 thé an va phat
trién trén giong khang [8]. Co ché ray nau pha vo
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tinh khang trén giong lua mot phitc hop cac phan
ung c6 thé duoc chia thanh mot s6 loai, bao gom:
Phan tng hanh vi, phan tng diéu hoa phan tr va
phan tng chuyén hoa; nhitng thay ddi bi€u sinh &
ray nau hoac nhimng thay déi trong di truyén cta
quan thé ray lién quan dén kha ning an, dong hoa
thic an; nhitng thay d6i biéu sinh hodc di truyén
trong cac quan thé vi khudn cong sinh quan trong
voi ray nau lam thay d6i phan tng chic ning cta
chung d6i voi co ché phong vé cua cay laa; nhitng
thay déi vé so luong va chat luong trong quan thé
vi khudn cong sinh hodc trong hé vi sinh vat cta
ray nau [9 - 11]. Tt thuc té€ trén, van dé dat ra la
phai xac dinh dugc doc tinh cta cac quan thé ray
nau va cac gen khang c6 hiéu qua cao déi voi quan
thé ray nau & cac ving sinh thai PBSCL tao co s&
cho cac nha khoa hoc chon tao giong liaa khang
ray nau dap tng nhu cau san xuét.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctru

Thi nghiém duoc thuc hién trén giong lua
chuin nhiém ray nau (TN1) va 11 giong lua chi thi
loai hinh sinh hoc (Biotype) ray nau mang cac gen
khang ray nau khac nhau duoc luu trir tai BoO mon
Bao vé thuc vat, Vien Liaa DBSCL. Giong lua chi
thi Biotype mang cac gen khang nhu sau: Mudgo
(Bphl), ASD7 (bph2), Pth33 (bph2, Bph3, Bph32),
Rathu heenati (Bph3, Bphl’), Babawee (bph4),
ARC 10550 (bphb), Swanalata (Bph6), T12 (bph?),
Chin Saba (bph&, Pokkali (Bph9), I1R54742
(Bphl10).

Ray nau duwoc thu thap ngoai dong tai 8
huyéen/tinh thudc ving sinh thai dat phu sa tai
DBSCL: Huyén Chau Phu, tinh An Giang; huyén
Giong Riéng, tinh Kien Giang; huyen Vi Thuy, tinh
Hau Giang; huyén Thoi Lai, thanh phé Can Tho;
huyeén Lip Vo, tinh Péng Thap; huyén Chau
Thanh, tinh Soc Trang; huyén Cai Be, tinh Tién
Giang; huyén Chau Thanh, tinh Long An (dia danh
trudc thoi diém 01/7/2025).

Dung cu va thiét bi: Long nuoi ray, chau nhé
trong lua thirc an cho ray, bé xi mang, khay nhua,
long ludi. ..

2.2. Phuong phap nghién ctru

- Thu thap ray nau: Ray nau duoc thu thap
ngoai dong tai cac ruong nhiém ray nau bang ong

nghiém hodc dung cu hat con trung. Dung 6ng
nghiém (hodc dung cu hut) dua xuéng goc lua
cach mat dat 10 - 15 cm. Di chuyén 6ng nghiém
(dung cu hut) lai gan ray nau va thu thap cac ca
thé thanh trung cai ray nau da giao phoi (khoang
300 - 500 con/quan thé). Sau do6, nhanh chéng
chuyén toan bo s6 ray nau thu duwoc vao trong mot
hop dung ray nau chuyén dung c6 sin thic an laa
TN1 & bén trong. Di chuyén toan b ray nau vé
nhan nuoi & trong nha ludi. Méi ngudn ray nau thu
thap vé duoc nhan nudi trén giong lua TN1 trong
mot 16ng lwoi hinh 1ap phuong c6 kich thuoc 60 x
50 x 50 cm trong nha ludi tai Vien Lua PBSCL dé
phuc vu cho thi nghiém danh gia doc tinh ray nau.
Ray nau thé hé dau tién F, & tudi 1 dén tudi 3 duoc
stt dung trong nghién ctu.

- St dung phuong phap hop ma ray nau [12]
va bo giong chi thi loai hinh sinh hoc (Biotype) ray
nau dé danh gia doc tinh ctia cac quan thé ray nau.
Thi nghiém duoc thuc hién tai Vién Lua DBSCL
trong nam 2024. Kiéu bo tri hoan toan ngau nhién,
3 1an lap lai. Cac giong lua duoc ngam 36 gio, 4 24
gi0, khi hat lta da ndy mam duoc cdy vao khay
nhua chtta bun min da ké hang, hang cach hang 2 -
2,5 cm (kich thudc khay 25 x 35 x 10 cm). Dung
pen cdy hat lua vita ndy mam vao khay, moi giong
cay mot hang 20 hat va 3 lan lap lai. Trong moi
khay déu bo tri giong chuan khang Ptb33 va giong
chuén nhiém TN1. Khi cay ma ¢ giai doan 2 - 3 14
(7 ngay sau khi cdy), tién hanh tha ray tudi 1 dén
tudi 3 voi mat so6 6 - 8 con/cay. Panh gia phan tng
clia cac giong laa déi voi ray nau (khoang 7 - 10
ngay sau khi tha ray) khi giong chuin nhiém TN1
chay rui (cap 9).

banh gia phan tng theo thang diém 9 cap cia
IRRI (2013) [12]. Cap 0: Cay phat trién binh
thuong, khong bi hai; cap 1: Rat it bi thiét hai; cap
3: La thir 1 va 2 ctia hau hét cac cay bi vang mot
phan (nhuém vang); cap 5: Vang va lun ro rét, 10 -
25% s6 cay dang héo hay chét, nhitng cay con lai
coi coc va kém phat trién; cap 7: Trén 50% so cay
dang héo (hodc chét); cap 9: 100% cay chét.

Xép hang phan tng cta ray nau theo quy uéc
nhu sau: Céap hai dudi 1: Rat khang; cap hai tir 1 - 3:
Khang; cap hai tir 3,1 - 4,5: Khang vira; cap hai tir
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4,6 - 5,6: Nhiém vira; cap hai tit 5,7 - 7: Nhiém; cap
hai lon hon 7: Rat nhiém.

Xac dinh loai hinh sinh hoc (Biotype) ray nau
cht yéu dua vao 4 giong TN1, Mudgo (Bphl),
ASD7 (bph2), Babawee (bph4). Biotype 1 chi gay
thiet hai giong TN1; Biotype 2 gay hai trén giong
TN1 va Mudgo; Biotype 3 gay hai TN1 va ASD7;
Biotype 4 gay thiét hai trén 3 giong TN1, Mudgo,
ASD7 [13]. Déng thoi, doi chiéu voi két qua thé
hién moi twong quan gitta gen khang ray nau va
cac Biotype ctia ray nau theo Zhang (2007) [14] va
phan nhém gen khang ray nau theo Ikeda va
Vaughan (2006) [15].

2.3. Xtz ly s6 liéu

Vé biéu dé bang phan mém Microsoft Excel
2010 va SPSS 20. S¢ liéu cap gay hai ctia ray nau
trén cac giong lda duoc phan tich bang phan mém
STAR 2.0.1 duoc IRRI ban hanh nam 2014. St
dung phép thir so sanh Tukey dé danh gia su khac
biét gitra cac giong mang gen khang véi giong doi

ching khong mang gen khang.
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2.4. Thoi gian va dia diém nghién ctru

Nghién ctu dugc thuc hién tir thang 5 dén
thang 12 nam 2024 tai nha lu6i Vién Laa DBSCL.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. boc tinh cta 8 quan thé ray nau viing sinh
thai dat phu sa tai PBSCL

Két qua cap gay hai trung binh do mot quan
thé gay ra trén téng s6 cac giong lua chi thi
Biotype ray nau duoc ghi nhan trong hinh 1. Cap
gay hai duoc sip xép theo huong tang dan nhu
sau: Tinh Long An (6,11), tinh Tién Giang va Kién
Giang (6,33), tinh An Giang va Hau Giang (6,39),
tinh Séc Trang (6,56), thanh phé Can Tho (6,67)
va tinh Péng Thap (6,72). Quan thé ray nau tai
tinh Pong Thap ghi nhan cé doc tinh (cap gay hai
6,72) cao hon 7 quan thé con lai, khac biét co y
nghia thong ké & xac suat 95% (o = 0,0458 < 0,05).
biéu nay ching té rang, cac quan thé ray nau &
nhimng vung sinh thai khac nhau sé c6 kha nang
gay hai khac nhau, hay noi cach khac la co doc
tinh khac nhau.

Tinh An Tinh Kién Tinh HAu Thanh phé Tinh Péng Tinh Séc Tinh Tién Tinh Long

Thap Trang Giang An

Quan thé ray niu

Hinh 1. Cdp gay hai trung binh cfia tim quén thé ray nau viing sinh thai dat phu sa tai PBSCL
trén cac giong chi thi Biotype ray nau, nim 2024

Két qua & bang 1 cho thdy, cac quan thé ray
nau tuong doi dong nhat gitra cac tinh, 8 quan thé
ray nau vung sinh thai dat phu sa tai PBSCL déu
gay hai nang trén 3 giong mang gen khang Mudgo
(Bphl), ASD7 (bph2), Babawee (bph4). Két qua
nay phu hop voi két qua nghién ctru ctia Pham Thi
Mui (2000) [16]. Tuong tu vung PBSCL, tai khu
vuc mién Bic Viét Nam, 3 quan thé riy nau &

thanh pho Ha Noi, tinh Ha Tay (ct) va tinh Thai
Binh khong c6 su khac biét vé mirc do gay hai trén
cac giong mang gen chuan khang nhu: Mudgo,
ASD7, Rathuheenati, Babawee, Swarnalata, T12,
Chinsaba, Balamawee [17]. Diéu nay c6 thé giai
thich, do su di cu cia cac quan thé ray nau trong
cung mot khu vuc it xay ra vi thitc an cho ray nau
o ting vung luon c6 san, cung voéi ap luc cta co
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cau cac giong lua, tap quan stt dung thudc trir sau
ctia noéng dan khién cho doc tinh ctia cac quan thé
ray nau cé chenh lech nhung khong dang ké. Két
qua & bang 1 ciing cho thdy, doc tinh cta 8 quan
thé ray nau twong déng voi nhau, tit ca cac giong
lia mang gen chuan khang Mudgo (Bphl), ASD7
(bph2), Babawee (bph4) dé xac dinh Biotype ray
nau déu co6 phan tmg nhiém do6i voi su gay hai cta
8 quan thé ray nau. Vi vay, Biotype ciia 8 quan thé
ray nau vung sinh thai dat phu sa khong phai la
mot trong bon Biotype da duoc cong bo (Biotype
1, Biotype 2, Biotype 3, Biotype 4), doc tinh ctia 8
quan thé ray nau nay c6 xu huéng doc hon doc
tinh cta 4 Biotype da cong bo.

Két qua nghién ctu doc tinh ctia 8 quan thé
ray nau vung sinh thai dat phu sa tai PBSCL nam
2024 kha trung khop voi két qua nghién ctu doc
tinh ray nau & céac tinh, thanh phé: Can Tho, Dong
Thap, Tién Giang, Hau Giang [18] va két qua
nghién ctru doc tinh ctia 5 quan thé ray nau (tinh
Bén Tre, Tra Vinh, Soc Trang, Bac Lieu, Ca Mau)
vung sinh thai dat man tai PBSCL [19]. Két qua
nghién ctru vé Biotype rdy nau tai mién Bac va
mién Trung Viet Nam cho thdy, quan thé ray nau &
thanh pho Ha Noi thuoc Biotype 2 va dang dich
chuyén sang Biotype 3 [20], Biotype ctia cac quan
thé ray nau ¢ tinh Thira Thién Hué thudc Biotype
2 [21]. Theo Le Tuan Tu va cs (2018) [22], nguon
ray nau ¢ tinh Long An dai dién cho DPBSCL thugc
Biotype 3, nguon ray nau & tinh Nghé An duoc xép

vao Biotype 2, nhung hién tai doc tinh cua ray
dang manh lén va c6 khuynh huong chuyén sang
Biotype 3. Quan thé ray nau duoc thu thap tai
thanh phé H6 Chi Minh va PBSCL Ia su pha tron
ctia Biotype 2 va Biotype 3 c6 doc tinh rat manh
[23]. Két qua nghién ctu doc tinh ray nau trén thé
gioi cta Chaerani va cs (2016) [24] khi phan tich
doc tinh va Biotype ctia 13 quan thé ray nau &
Indonesia da ghi nhan 7 quan thé c6 Biotype
khong phai 1a 4 Biotype da duoc cong bé nhu
truoc day. Theo Ali va cs (2012) [25], cac giong
mang gen khang ray nau Mudgo, ASD?7,
Rathuheenati, Babawee, ARC10550, Swarnalata,
T12, Chinsaba, Balamawee khong c6 kha nang
chong chiu véi quan thé ray nau & Bangladesh, c6
thé quan thé ray nau ¢ Bangladesh la mét Biotype
moi cé doc tinh cao hon. Gan day, quoc gia lan can
Viét Nam 1a Thai Lan da xac dinh thém cac kiéu
Biotype ray nau khac (Biotype 5, Biotype 6,
Biotype 7 va Biotype 8) ngoai 4 Biotype da cong bo
truoc day [26 - 31]. Tai mot s6 khu vuc bung phat
ray nau ¢ Thai Lan c6 su ton tai dong thoi cta cac
quan thé da Biotype [26]. Biotype 7 gay hai trén
cac giong c6 mang gen Bphl, Bph2, Bph3 va
Bph4, Biotype 8 c6 kha ning gay hai cho tat ca cac
giong lua mang gen khang t Bphl- bph7 [27].
Nhu vay, doc tinh ctia cac quan thé ray nau tai
vung sinh thai phu sa PBSCL da gia tang va cac
quan thé ray nau tai PBSCL c6 thé 1a cac quan thé
moéi c6 doc tinh manh hon.

Bang 1. Cap gay hai trén cac giéng lua ctia 8 quan thé ray nau viing sinh thai dit phi sa

tai PBSCL, nam 2024
Cap gay hai ctia cac quan thé ray nau
X o trén cac giong chi thi Biotype
TT Quan thé ray nau Biotype
TN1 Mudgo ASD7 Babawee
(khong) (Bphl) (bph2) (bphd)

1 Tinh An Giang 9,00 5,00 6,33 7,67
2 Tinh Kién Giang 9,00 7,00 7,00 5,67
3 Tinh Hau Giang 9,00 6,33 7,00 6,33 Cé xu
4 | Thanh pho Can Tho 9,00 6,33 7,67 7,67 hudéng doc
5 Tinh Dong Thap 9,00 5,67 7,00 7,00 hon Biotype
6 Tinh Séc Trang 9,00 7,00 7,00 5,67 hién co
7 Tinh Tién Giang 9,00 6,33 7,00 6,33
8 Tinh Long An 9,00 5,67 7,67 7,67
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3.2. Cdp gay hai cia cac quan thé ray nau viing
sinh thai dat phi1 sa tai PBSCL trén cac giéng lua
chi thi Biotype

Két qua danh gia cap gay hai cta cac quan thé
ray nau vung sinh thai dat phu sa tai PBSCL trén
cac giong lua chi thi Biotype duoc trinh bay trong
bang 2 va hinh 2. C4p gay hai cta 8 quan thé ray
nau trén giong Ptb33 (bph2, Bph3, Bph32) thap
nhat (3,67 - 4,33). Giong Rathu heenati (Bph3,
Bph17) c6 céap hai thap the hai (4,33 - 5,00). Bon
giong ASD7 (bph2), ARC10550 (bph5), Chin saba
(bph® va Pokkali (Bph9 co6 cap hai cao dén rat
cao trén 8 quan thé ray nau (6,33 - 8,33) duoc xép
cung nhom voi giong chuan nhiém TN1. Giong
Mudgo (Bphl) c6 cap hai thap nhat trén quan thé
ray nau tai tinh An Giang (5,00), giong Babawee
(bph4) c6 cap hai thap nhat doi voi su gay hai cua
quan thé ray nau tai tinh Kién Giang va Soc Trang
(5,67), giong Swanalata (Bph6) c6 cap hai thap
nhat trén quan thé ray nau tai tinh An Giang
(3,67), giong T12 (bph?) c6 cap hai thap nhat trén

quan thé ray nau tai tinh Long An (5,00), giong
IR54742 (Bphl0) c6é cap hai thap nhat trén quan
thé ray nau tai tinh Kién Giang (4,33).

Trén quan thé ray nau tai tinh An Giang, 5
giong c6 cap hai thap va khac biét co y nghia so
voi giong TN1 (Mudgo, Ptb33, Rathu heenati,
Swanalata va T12). Trén quan thé ray nau tai tinh
Kien Giang va Soc Trang, 5 giong co cap hai thap
va khéc biét co y nghia so véi giong TN1 (Ptb33,
Rathu heenati, Babawee, Swanalata va IR54742).
Trén quan thé ray nau tai tinh Hau Giang va Long
An, 5 giong c6 cap hai thap va khac biét c6 y nghia
so voi giong TN1 (Pth33, Rathu heenati,
Swanalata, T12 va IR54742). Trén quan thé ray nau
tai thanh pho Can Tho va tinh Tién Giang, 4 giong
c6 cap hai thap va khac biet co y nghia so voi
giong TN1 (Ptb33, Rathu heenati, Swanalata va
IR54742). Trén quan thé ray nau tai tinh Déng
Thap, 5 giong c6 cap hai thap va khac biét co y
nghia so voi giong TN1 (Mudgo, Ptb33, Rathu
heenati, Swanalata va IR54742).

Béng 2. Cip gay hai cia cic quan thé ray nau viing sinh thai dat phu sa tai PBSCL trén cac giong lia
mang gen chuin khang khac nhau, nam 2024

Cap gay hai ctia cac quan thé ray nau trén cac giong chi thi Biotype
Gidng Gen | Tinh | Tinh | Tinh | Thanh | Tinh | Tinh | Tinh | Tinh
khang An Kien | Hau |phoCin| DPon Séc Tién | Lon
p g g
Giang | Giang | Giang Tho Thap | Trang | Giang An
Mudgo Bphl 5,00¢¢ | 7,00% | 6,33 | 6,33®d | 567" | 7,002 | 6,334 | 567
ASD7 bph2 | 6,334 | 7,00 | 7,00 | 7,67 | 7,00°¢ | 7,00% 7,007 7,67
bphZ,
Pth33 Bph3, 3,67¢ 4,33° 3,67¢ 4,33¢ 4,33¢ 3,67¢ 3,67¢ 3,67¢
Bph32
Rathu Bp]].?, cd C bc cd cd cd cd bc
heenati Bphl7 5,00 5,00 5,00 5,00 5,00 4,33 4,33 4,33
Babawee bph4 7,67%¢ | 5,67 | 6,33® | 7,67% | 7,000 | 567 | 6,33 | 7,67
ARC 10550 bphb 8,33® | 7,00™ | 7,67" 8,33 7,67%¢ | 7,00 7,00 | 7,00%¢
Swanalata Bph6 3,67¢ 5,00¢ 5,67 5,00% 5,674 | 6,33 4,33 4,33
Ti12 bph7 | 5,67 | 7,00 | 567 | 6,33 | 7,67% | 7,67 | 6,33 | 5,00
Chin Saba bph8 | 7,67 | 833* | 7,67 | 7,67® 8,33® 7,67% 8,33 7,67"
Pokkali Bph9 | 7,67 | 633" | 7,00 | 7,00% | 7,67* | 7,00® 7,67 6,33%¢
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IR54742 Bph10 | 7,00 4,33° 567 | 567 | 567 | 633" | 567" | 5,00
TN1 Khong | 9,00 9,00 9,00 9,00 9,00 9,00 9,00 9,00
F * ok * kK * Kk K * ok * Kk * Kk K * ok * Kk

CV(%) 14,76 | 17,46 | 14,76 | 14,14 14,03 13,45 15,79 2041

Ghi chu: ***: P< 0,001. Trong cung mot cot cdc s6 co cung mot chir cdi theo sau khdc biét khong y
nghia thong ké theo phép thir Tukey ¢ muic 5%.
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Hinh 2. Cdp gay hai cia 8 quan thé riy nau viing sinh thai phit sa PBSCL trén cac giéng mang gen
chudn khang ray nau, nim 2024
3.3. Phan 1mg ctia c4c giong lua chi thi Biotype sinh thai dat phu sa tai PBSCL cho thiy, trong
trén 8 quin thé ray nau viing sinh thai dat phusa s6 11 giong lia mang cac gen khang ray nau:
tai PBSCL Giong Ptb33 (bph2, Bph3, Bph32) c6 phan tng
Két qua & bang 3 vé phan tng cta cac giong khang vira voi 8/8 quan thé ray nau, giong Rathu
lta chi thi Biotype trén 8 quan thé ray nau vung heenati (Bph3 va Bphl7) c6 phan tng khang vira
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voi 3/8 quan thé ray nau (tinh Séc Trang, Tién
Giang, Long An), giong swanalata (Bph6) co
phan tng khang vira v6i 3/8 quan thé ray nau
(tinh An Giang, Tién Giang, Long An), giong
IR54742 (Bphl10) c6 phan tng khang vira voi 1/8
quan thé ray nau (tinh Kién Giang). Cac giong
con lai déu c6 phan ung nhiém vira dén nhiém
nang doi voi su gay hai ctia 8 quan thé ray nau
thir nghiém. Két qua ghi nhan nay ciing tuong tu

nhu két qua ctia nhiéu nghién ctru trueoc day [18,
21, 32, 33].

T két qua nghién ctru cho thdy, cac giong
khang don gen khong con hiéu qua khang voi tat
ca 8 quan thé ray nau vung sinh thai dat phu sa
DBSCL, giong da gen khang trong d6 co su két
hop ctia gen Bph3 va gen khang Kkhac co6 tinh
khang bén vimg voi tit ca 8 quan thé ray nau ving
sinh thai dat phu sa DPBSCL.

Bang 3. Phan tmg ctia cac gidng lia mang gen chuin khang khac nhau déi véi sir gay hai ctia cac
quan thé rdy nau ving sinh thai @it phu sa tai PBSCL, nim 2024

Phén tng ctia cac giong chi thi Biotype d6i véi 8 quan thé ray nau
Giong Gen khang Tinh Tinh Tinh Thanh | Tinh Tinh Tinh | Tinh
An Kiéen Hau | pho Can | Déng Séc Tién | Long
Giang | Giang | Giang Tho Thap | Trang | Giang An
Mudgo Bphl NV N N N NV N N NV
ASD7 bph2 N N N NN N N N NN
Pth33 bohZ Bph3, | py | gy | kv KV KV | KV KV | KV
Bph32
Rathu
. Bph3, Bphl7 NV NV NV NV NV KV KV KV
heenati
Babawee bph4 NN NV N NN N NV N NN
ARC 10550 bphb NN N NN NN NN N N N
Swanalata Bph6 KV NV NV NV NV N KV KV
T12 bph7 NV N NV N NN NN N NV
Chin Saba bph8 NN NN NN NN NN NN NN NN
Pokkali Bph9 NN N N N NN NN N
IR54742 Bphl0 N NV NV NV NV
TN1 Khong NN NN NN NN NN NN NN NN

Ghi chu: K: Khdng; KV: Khang vira; NV: Nhiém vira; N: Nhiém,; NN: Nhiém ndng.

4. KET LUAN VA BE NGHI
4.1. Két luan

Poc tinh quan thé ray nau tai tinh Pong Thap
manh nhat trong 8 quan thé ray nau vung sinh thai
dat phu sa tai PBSCL.

Tam quan thé ray nau tai cac tinh, thanh pho:
An Giang, Kién Giang, Hau Giang, Can Tho, Dong
Thap, Soc Triang, Tién Giang, Long An 1a cic quan
thé co doc tinh cao.

Trong 11 giong lia mang cac gen khang ray
nau: Giong Ptb33 (bph2 Bph3, Bph32 c6 phan
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ung khang vira voi 8/8 quan thé ray nau, giong
Rathu heenati (Bph3 vd Bphl?) c6 phan ung
khang vira voi 3/8 quan thé ray nau (tinh Séc
Trang, Tién Giang, Long An), giong swanalata
(Bph6) co6 phan ung khang vira véi 3/8 quan thé
ray nau (tinh An Giang, Tién Giang, Long An),
giong IR54742 (Bph10) c6 phan tmg khang vira voi
1/8 quan thé ray nau (tinh Kién Giang).

4.2. Dé nghi

Tiép tuc danh gia doc tinh cta cac quan thé
ray nau tai cac ving sinh thai khac thuoc DPBSCL
cting nhu cac khu vuc khac ctia Viét Nam.
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VIRULENCE ASSESSMENT OF BROWN PLANTHOPPER POPULATIONS IN ALLUVIAL SOIL
REGIONS OF THE MEKONG DELTA

Pham Thi Kim Vang?, Tran Ngoc He!, Nguyen Duc Cuong!
! Cuu Long delta Rice Research Institute
Abstract

The experiment was conducted under a nethouse condition at the Cuu Long delta Rice Research
Institute (CLRRI) in 2024. The study was conducted on 11 rice genotype differentials and 1 rice
variety (susceptible check), along with eight BPH populations. The results showed that 8 BPH
populations in alluvial soil regions of An Giang, Kien Giang, Hau Giang, Can Tho, Dong Thap,
Soc Trang, Tien Giang and Long An provinces/city did not have any difference in damage levels
on all eleven rice varieties carrying control resistance genes. Among eight BPH populations in
the alluvial soil ecological areas of the Mekong delta, the virulence of the BPH population in
Dong Thap province has the strongest damage level. In addition, out of eleven rice varieties, only
Ptb33 rice variety carrying multiple resistance genes (bphZ2, Bph3and Bph32) revealed moderate
resistance to eight BPH populations, in case of Rathu Heenati (BpA3 and Bphl7) had moderate
resistance to 3 per 8 BPH populations (three provinces: Soc Trang, Tien Giang and Long An),
Swanalata (Bph6) had moderate resistance to 3 per 8 BPH populations (three provinces: An
Giang, Tien Giang and Long An) and IR54742 (Bphl0) had moderate resistance to 1 per 8 BPH
populations (Kien Giang province). In summary, the findings of this study may support rice
breeding efforts and play a crucial role in developing new rice varieties that reveal good
resistance to severe impacts of BPH populations in the Mekong delta regions.

Keywords: BPH, Biotypes of BPH, BPH-resistance genes, rice, BPH-resistance rice varieties.
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NGHIEN CUU ANH HUGNG CUA PHAN BON LA HUU CO
NANO PAN DEN SINH TRUONG, SAU, BENH,
NANG SUAT LUA VA HIEU QUA KINH TE

Nguyén Thi Anh!, Hoang Hai Anh?, Tran Dic Hao?
1Cong ty Co phan nano Industry Ping Quang
* Email: anhnguyenthi.hgr @gmail.com

TOM TAT

Nghién cttu duoc tién hanh tir vu mua 2021 dén vu xuan 2024 nham danh gi4 anh hudng cta
phan bon 14 hitu co nano PAN dén sinh trudng, kha niang chong chiu sau, bénh, cac yéu t6 cau
thanh nang suat, nang sudt thuc thu va hiéu qua kinh té cia mot s6 giong lua tai cac tinh phia
Bac (Ninh Binh, Nam Dinh, Ha Nam truéc day, nay 1a Ninh Binh, Nghé An, Ha Tinh). Thi
nghiém b6 tri 2 cong thirc: (1) bon phan goc theo tap quan dia phuong két hop phun phan bon
14 hitu co nano PAN (1 L/ha pha 1.000 L nudc, phun 4 1an & céc giai doan dé nhanh, lam dong,
tré 5% va nuéi hat), va (2) d6i ching chi bon phan goc. Két qua téng hop 8 vu cho thdy, viec b6
sung phan bon 14 hitu co nano PAN gitp cai thién chiéu cao cay, kéo dai do xanh 14, ting s6 hat
chic/bong, giam ty 1e hat 1ép va mirc do6 nhiém sau, bénh chinh. Nang suét thuc thu tang tir 600
- 3.250 kg/ha loi nhuan ting thém 5,6 - 29,6 triéu dong/ha so voi doi chiing. Ngoai ra, mé hinh
stt dung PAN go6p phan giam luong phan hoéa hoc, ha chi phi san xuat va han ché tac dong moi
truong. Két qua khang dinh hiéu qua va tiém nang nhan rong phan bon 14 hitu co nano PAN

trong san xuat lua & cac viing sinh thai khac nhau.

Tt khoa: Phan bon I4 hitu co nano, lia, sinh truong, nang suat, hiéu qua kinh té.

1. DAT VAN DE

Laa (Oryza sativa l..) 1a cay luong thuc chu luc
ctia Viet Nam, chiém trén 50% dién tich gieo trong
va hon 90% san luong luong thuc hing nam [1].
Trong boi canh bién ddi khi hau, xam nhap man,
dich hai gia tang va yéu cau san xuat nong nghiép
bén vimng, viéc gidm phu thudc vao phan bon hoa
hoc nhung van duy tri nang suat va chat luong laa
1a thach thic 16n doi voi nganh trong trot.

Phan bén 14 hitu co, diac biét c6 ngudn goc
sinh hoc, duoc xem la giai phap hiéu qua bé sung
dinh duong truc tiép qua 14, cai thién sic khoe cay
trong, tang kha ning chong chiu va han ché tac
dong x4u dén moi truong. Tuy nhién, hiéu qua caa
nhiéu loai phan bon 14 trén thi treong con han ché
do toc do hap thu cham, ty 1é hao hut cao va ham
luong dinh duong khé dap tmg kip nhu cau sinh
trudng cua cay.

Cong nghé nano md ra trién vong mai trong
nang cao hiéu suat stt dung phan bon. Cac nguyén
to trung luong nhu canxi (Ca) va silic (Si) dong vai
tro quan trong trong cau truc thanh té bao, tang
cuong do cimg cay, giam d6 nga, nang cao kha
nang chong chiu sau, bénh va stress moéi truong
[2]. O dang nano (1 - 100 nm), Ca va Si c6 dién tich
bé mat lon va kha nang thdm thau nhanh qua biéu
bi 14, gitp gia tang hiéu qua hap thu dinh duong
Siddiqui va cs (2014) [3]. Nghién cttu ciia Liang va
cs (2015) cho thay bo sung nano Si c6 thé giam ty
lé d6 nga 15 - 30% va tang nang suat 8 - 12% trong
diéu kién bat loi [2], trong khi nano Ca gitp tang
ty 1é hat chac va kéo dai thoi gian quang hop hiéu
qua.

O Viet Nam, cac nghién cttu danh gia hiéu qua
ctia phan bon 14 hitu co tich hop nano Ca va Si trén
lta con han ché, dic biet & quy mo san xuat hang
hoa. Phan bon 14 hitu co nano PAN duoc phat trién
nham cai thién déng thoi sinh truéng, stc chong
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chiu va nang suat laa thong qua viéc két hop hitu
co, NPK vo6i Ca va Si dang nano. Nghién ctru nay
duoc thuc hién nhidm: Panh gia 4nh huéng cta
phan bon 14 hitu co nano PAN dén sinh truong,
kha nang chong chiu sau, bénh, ting nang suat,
giam phan bon goc va tang hiéu qua kinh té trong
san xuat laa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, thoi gian va dia diém

Thi nghiém st dung phan bon 14 hitu co nano
PAN (chtra 12% chat hitu co, 2% N téng s6, 3% P,O-
httu hiéu, 2% K,O hiu hiéu, 1,6% Ca hitu hiéu, 1,6%
Si hitu hiéu, 3.000 ppm B) két hop bon phan goc
theo tap quan dia phuong.

Céc giong ltua nghién ctru gom: Bac thom s6 7,
bai thom 8, Khang dan 18, VNR10, ST25, Huong
Binh, TH8 va nép Co Tién.

Nghién ctru duogc trién khai tir vu mua 2021
dén vu xuan 2024 tai cac tinh Ninh Binh gom ca
Ha Nam va Nam Dinh truéc day, Nghé An va Ha
Tinh, trén rudong san xuat ctia nong ho.

Dién tich m6i mé hinh thtr nghiém va moé hinh
doi chimg phu thuoc timg dia phuong.

Tinh Ninh Binh truéc day: 1) Vu mua - 2021:
Dién tich mé hinh thit nghiém 0,5 ha; dién tich mé
hinh do6i ching 0,5 ha; giong lua thit nghiem THS;

2) Vu xuan - 2022: Dién tich mé hinh thk
nghiém 30 ha; dién tich mo hinh doi ching 4,5 ha;
giong lua thit nghiém Huong Binh;

3) Vu mua - 2022: Dién tich th nghiém 20 ha;
dién tich mo hinh do6i ching 3,0 ha; giong laa thtr
nghiém BC15;

Tinh Ninh Binh (Ha Nam trudc day): 1) Vu
mua - 2022: Dién tich thir nghiém 30 ha; dién tich
mo6 hinh déi ching 3,3 ha; giong lua thir nghiem
Bac thom s6 7;

2) Vu xuan - 2023: Dién tich thit nghiém 50 ha;
dién tich mo hinh d6i chiung 3,0 ha; giong lua tht
nghiém Khang dan 18;

Tinh Ninh Binh (Nam Dinh truéc day): 1) Vu
mua - 2023: Dién tich tht nghiém 9 ha; dién tich
mo hinh d6i chimg 1,0 ha; giong lua tht nghiém
ST25;

2) Vu xuan - 2024: Dién tich thir nghiém 10,5
ha; dién tich mo hinh doi ching 1,5 ha; giong lua
thir nghiém nép Co Tién;

Tinh Nghé An: 1) Vu xuan - 2023: Dién tich
thir nghiém 40 ha; dién tich mo hinh déi ching 5,0
ha; giong lua thit nghiém VNR10;

2) Vu he thu - 2023: Dién tich thir nghiém 50
ha; dién tich mé hinh déi ching 5,0 ha; giong lua
thit nghiém Khang dan 18;

Tinh Ha Tinh: 1) Vu heé thu - 2023: Dién tich
thir nghiém 40 ha; dién tich mé hinh déi ching 5,0
ha; giong lua tht nghiém VNR10;

2) Vu dong xuan - 2024: Dién tich thir nghiém
50 ha; dién tich mo hinh d6i chung 5,0 ha; giong
lua thir nghiém VNRI10.

2.2. B4 tri thi nghiém va bién phap ky thuat

- Bo tri thi nghiém: So sanh 2 mé hinh: (A) Bon
phan goc dia phuong (gidm 30% so véi doi chimg) +
phun PAN; (B) Doi chimg chi bon phan goc.

Nén phan mo hinh cta ting dia phuong nhw
sau:

M0o6 hinh két hop st 1 1
Dia phuong Tén phan bon dung PANQp Mo hinh dot ching
Vu xuan Vu mua Vu xuan Vu mua
Phan ure (kg)/ha 166 83 250 333
_ . Phan Super Lan (kg)/ha 417 333 555 555
Ninh Binh
Phan Kali clorua (kg) /ha 140 140 140 140
PAN (ml/ha) 4.000 4.000
Phan ure (kg)/ha 103 97 144 140
Ninh Binh Phan Super Lan (kg) /ha 292 278 417 417
Phan Kali clorua (kg)/ha 97 92 140 140
PAN (ml/ha) 4.000 4.000
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Phan ure (kg) 153 89 219 125
Phan Super Lan (kg) 272 253 389 361
Ninh Binh
Phan Kali clorua (kg) 114 92 164 130
PAN (ml/ha) 4.000 4.000
Phan ure (kg) 158 158 220 220
Phan Super Lan (kg) 392 392 544 544
Nghé An
Phan Kali clorua (kg) 82 82 112 112
PAN (ml/ha) 4.000 4.000
Phan ure (kg) 238 100 338 150
Phan Super Lan (kg) 560 300 800 420
Ha Tinh
Phan Kali clorua (kg) 116 100 206 140
PAN (ml/ha) 4.000 4.000

- Phun PAN: Liéu luong: 1 L PAN pha voi
1000 L nudc/ha/lan; thoi diém: (1) khi bat dau dé
nhanh (10 - 15 ngay sau cdy/sa), (2) khi bat dau
lam dong (40 - 55 ngay), (3) khi tré 5% va (4) nuoi
hat (chin sita).

2.3. Chi tiéu theo doi va xir ly s6 liéu

Xt ly so6 liéu: So lieu thi nghiém duoc tinh toan
bang chuong trinh Excel trén may vi tinh.

Chi tiéu do dém: chiéu cao cay, s6 bong/m?
s6 hat/bong, s6 hat chac/bong, ti 1% hat 1ép, khoi
luong(g) /1000 hat, nang suat thuc thu (kg/ha),
murc do nhiém bénh theo thang IRRI. Hiéu qua
kinh té: Tinh lai thuan = (Téng gia tri thu hoach-
Chi phi san xuat).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia phan bén 14 hitu co nano
PAN dén sinh truong va phat trién ctia lia

Sit dung phan bén 14 hitu co nano PAN giup
cay lua dat chiéu cao va chiéu dai bong nhinh hon
so voi doi chimg, chi s6 SPAD ting 9,1% phan anh
kha nang quang hop tot hon, trong khi ty le d6 nga
giam 22,8%, cho thay, cay cimg khoe va chong
chiu diéu kién bat loi tot hon (Bang 1).

Su gia tang vé chiéu cao cay, chiéu dai bong
va chi s6 SPAD (Bang 1) phan anh kha ning cai
thién qué trinh sinh truéng, dac biét la hiéu qua
quang hop va tich liy vat chat kho. Viéc giam ty le
d6 nga cho thay phan boén 14 hitu co nano PAN gép
phan nang cao do ctmg cay, han ché thiét hai do
gi6 bao, dac biét & nhing giai doan sinh truong
nhay cam.

Béng 1. Anh hudng ctia phan bén 14 hitu co nano PAN dén cac chi tiéu sinh trudng
va phat trién cla cic giéng lua

Chi tieu bai chimg PAN Chénh lech (%)
Chiéu cao cay (cm) 1052+ 2,5 106,0 + 2,4 +0,76
Chiéu dai bong (cm) 24,8+0,9 25,0+0,8 +0,81
Chi s6 SPAD 38,5+1,2 42,0+1,3 +9,10
Do cing cay (% d6 nga) 123+1,8 95+14 -22,80

Ghi chu: S0’ liéu I4 gi4 tri trung binh gop tir nhiéu giong va dia phuong trong giai doan 2021 - 2024; +
do léch chuan; chénh léch tinh theo % so voi doi ching.
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3.2. Anh huéng ctia phan bén 14 hiru co
nano PAN dén mitc d6 nhiém sau, bénh

Phan boén 14 hitu co nano PAN lam giam ro rét
mutc do nhiém cac bénh cha yéu nhu dao on 14,
bac 14, lun soc den va sau hai chinh, ching té phan
bon 14 hitu co nano PAN gép phan nang cao stc
chong chiu cua cay. Giam dang ké mic do nhiém
cac loai sau, bénh chinh (Bang 2) co thé lién quan
dén viec cai thien sic khoe téng thé cta cay, ting
cuong co ché phong vé tu nhién, giap nang cao
stc chong chiu thong qua bé sung trung, vi luong
va cai thién hoat tinh sinh hoc ctia cay. Theo
Laane va cs (2018) [4] phun phan bén 14 c6 chika
Silic giup cai thién thanh té bao, 16p sap va cai
thién sinh hoa nhu tang lignin, enzyme phong vé.
Ngoai ra, nghién ctru cia Ng Lee Chuen (2019) [5]
cung chung két qua chi ra rang phun calcium
silicate cho lua lam tang lignin 14, gia tang tich lay
Si & m6 1a va giam mac d6 bénh dao o6n (P, oryzae)
trén lua canh tac dang aerobic.

Béng 2. Anh hudng ctia phan bén 14 hiru co nano
PAN dén muc @6 nhiém mot s6 sau, bénh hai
chinh trén cdc m6 hinh thir nghiém

béi ching PAN
Sau/bénh (diém) | (diém)
Daoonla 5 3
Bacla 5 1
Lun soc den 0 0
Ray nau 5 1
Sau cuén 14 nho 5 3

Ghi chu: Thang diém 0 - 9 cua IRRI (0 =
khong nhiém, 9 = nhiém rat nang); so liéu Ia gid
tri trung binh gop tir nhiéu giong va dia phuong
tir vu mua 2021 - xuan 2024, thay doi tinh theo %
so voi doi ching:.

3.3. Anh huéng ciia phan bén 14 hitu co
nano PAN dén cac yéu t6 cdu thanh ning suét

400
300
200
100
12,5 938 22,8 23,4
0 L — -
S8 béng/m? Tyléhatlép (%)  Khoi lwgng 1000
mD6i chirng W PAN hat (g)

Hinh 1. Anh huéng ciia phan bén 14 hitu co nano PAN dén cac chi tiéu cdu thanh ning sudt

Ghi chu: So liéu 14 gid tri trung binh gop tir nhiéu giong va dia phuong tir vu mua 2021 - xuan 2024; +
do léch chuan; chénh léch tinh theo % so voi doi ching

PAN gitp ting s6 bong/m?2 (+4,62%), s6 hat
chac/bong (+7,41%), giam ty lé hat lép (-21,6%) va
tang khoi luong 1.000 hat (+2,63%), day la co so
quan trong dé nang cao nang suat. Cac yéu to cau
thanh nang suat duoc cai thién ro rét, dac biét la
s6 hat chac/bong va ty lé hat 1ép giam manh,
khéang dinh vai tro ctia phan bén 14 hitu co nano
PAN trong qua trinh thu phan, thu tinh va nuoi
duong hat.

3.4. Anh huéng ciia phan bén 14 hitu co
nano PAN dén ning suit va hiéu qua kinh té

Theo cac két qua nghién ctu quéoc té cho
thay bon Ca-Si két hop phun Si qua 14 cai thién
nang suat, chat luong hat, dong thoi giam tich liy
kim loai nang (Cd) trong hat. Nghién ctu cua
Juan Felipe Rivera va cs (2021) [6] ciing cho riang
bon calci-silicat ghi nhan gidm cuong do mot so
bénh, cai thién nang suat va chat luong hat laa.
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Két qua cac moé hinh thir nghiém cho chénh loi nhuan tang thém 11,53%, khang dinh hiéu qua
léch nang suat ting 9,56%, dan dén doanh thu va  kinh té ctia viéc stt dung phan bén 14 hitu co nano
loi nhuan tang lan luot 9,56% va 22,35%. Ty suat PAN (Hinh 2).

70
59,6
60 54,4
50
40
31,2
30 25,5
20
10 6,8 7,45
, 1IN

Nang sudt (tan/ha) Doanh thu (triéu dong/ha)  Loi nhuan (triéu dong/ha)

mDdichirng m PAN

Hinh 2. Anh hudng ctia phan bén 14 hitu co nano PAN dén ning sudt va hiéu qua kinh té

Ghi chu: So'liéu 14 gid tri trung binh gop tir nhiéu giong va dia phuong tir vu mua 2021 - xuan 2024; +
do léch chuan; chénh léch tinh theo % so voi doi ching.

3.5. Hiéu qua ctia phan bén 14 hitu conano  ST25 va nép Co Tién cho mtc tang loi nhuan cao
PAN dén lgi nhuan theo giong nhét. Loi nhuan ting manh & tit ca cac giong khao

T4t ca cac giong thi nghiém déu cho loi nhuan  nghiém (Hinh 3) chung minh tiém nang tng dung
tang thém tur 5,6 - 12,4 trieu dong/ha, trong tmg 1ong rai cta phan bon 1a hitu co nano PAN trong
tang 13,5 - 27,3% so véi ddi ching. Dac biét, gisng  nhiéu diéu kién san xuat.

30

25

20 18,2

15

10

I

0

Béc thom Dai thom Khang dan VNR10 ST25 Nép C6
7 8 18 Tién

® Lgi nhudn tédng thém m Ty | t3ng so vé&i d6i chitng (%)
Hinh 3. Anh hudng ctia phan bén 14 hitu co nano PAN dén loi nhan ting thém theo giéng lia

Ghi chu: So'liéu 13 gid tri trung binh gop tir nhiéu vu va dia phuong, tir vu mua 2021 - xudn 2024; + do
léch chuan.
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Tédc dong dén sir dung phan bon va chi phi
dau vao

Str dung phan bon 14 hitu co nano PAN giup
giam luong phan dam va kali 1an luot 9,52% va
3,33%, giam chi phi phan bon 7,37% va téng chi
phi dau vao 5,36%, g6p phan nang cao hiéu qua st

dung tai nguyén va bao vé moi truong. Viéc giam
luong phan dam va kali stt dung cho thay phan bon
14 hitu co nano PAN gitp t6i vu hoa hiéu qua st
dung dinh dudng, gidm chi phi dau vao va tac
dong moi trudng. Piéu nay phu hop voi muc tiéu
giam phat thai khi nha kinh tir sdn xuat nong
nghiép va nang cao hiéu qua kinh teé.

Bang 3. T4c dong ctia phan bén 14 hitu co nano PAN dén ty 1é stt dung phan bén va chi phi dau vao

Chi tieu baoi chimg PAN Thay déi (%)
Luwong phan dam st dung (kg N/ha) 105+ 4 95+3 9,52
Luong phan kali st dung (kg K:0O/ha) 60+2 58 + 2 -3,33
Chi phi phan bén (triéu déong/ha) 9,5+0,3 8,8+0,3 7,37
Téng chi phi dau vao (triéu déong/ha) 28,0+0,9 26,5+ 0,8 -5,36

Ghi chu: So liéu I gid tri trung binh gop tir nhiéu giong va dia phuong, tir vu mua 2021 - xuan 2024, +

do léch chuan; thay doi tinh theo % so vor doi ching.

4. KET LUAN

Phan bon 14 hitu co nano PAN chita cac thanh
phan dinh duong thiét yéu dudéi dang nano nhu
nano Canxi va nano Silic giup cai thién sinh
truong, tang kha nang chong chiu sau, bénh, nang
cao nang suat va loi nhuan & cac giong laa khao
nghiém. Viéc st dung phan boén 14 hitu co nano
PAN gitp gidm chi phi dau vao, han ché phan héa
hoc, g6p phan bao vé moi truong va mang lai hieu
qua kinh té€ cao hon (loi nhuan ting 13,5 - 27,3%).
Két qua nay khang dinh tiém ning tmg dung rong
rai ctia phan bon 14 hitu co nano PAN trong san
xuat lua. Pong thoi mé ra huong nghién ctru st
dung phéan bén 14 hitu co nano PAN cho cac cay
trong khac nham tiét kiém chi phi san xudt, ting
nang suat, nang cao chat luong nong san va an
toan than thién moi truong.
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EFFECTS OF NANO PAN ORGANIC FOLIAR FERTILIZER ON GROWTH, YIELD
AND ECONOMIC EFFICIENCY OF RICE

Nguyen Thi Anh', Hoang Hai Anh’, Tran Duc Hao?
! Dang Quang nano industry joint stock company
Abstract

The study was conducted from the Summer-Autumn season of 2021 to the Spring season of 2024
to evaluate the effects of nano PAN organic foliar fertilizer on growth, pest and disease resistance,
yield components, actual yield, and economic efficiency of several rice varieties in northern
provinces of Vietnam (Ninh Binh, Nam Dinh, Ha Nam now Ninh Binh, Nghe An, and Ha Tinh).
Two treatments were arranged: (1) local basal fertilization combined with foliar application of
nano PAN (1 L/ha diluted in 1000 L water, sprayed four times at tillering, panicle initiation, 5%
heading, and grain filling), and (2) the control with only basal fertilization. Results from eight
crop seasons showed that the application of nano PAN improved plant height, maintained leaf
greenness, increased the number of filled grains per panicle, reduced unfilled grain percentage,
and lowered the incidence of major pests and diseases. Actual yield increased by 0.6 - 3.25 t/ha
(equivalent to 6 - 32.5 quintals/ha), while profit rose by 5.6 - 29.6 million VND/ha compared with
the control. In addition, the use of nano PAN reduced chemical fertilizer input, decreased
production costs, and mitigated environmental impacts. These findings confirm the effectiveness
and potential for large-scale application of nano PAN organic foliar fertilizer in commercial rice
production across different ecological regions.

Keywords: PAN organic nano foliar fertilizer, rice, growth, yield, economic efficiency.
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Ngay chuyén phén bién: 14/8/2025

Ngay thong qua phan bién: 15/9/2025

Ngay duyét dang: 02/10/2025

NONG NGHIEP VA MOI TRUGNG - KY 2 - THANG 10/2025

19



KHOA HOC & CONG NGHE

NGHIEN CUU ANH HUOGNG CAC LIEU LUONG PHAN BAM
PEN THOI GIAN SINH TRUOGNG, NANG SUAT VA
YEU TO CAU THANH NANG SUAT CUA NGO SINH KHOI
LAM THUC AN CHAN NUGOI GIA SUC
TAI CAC TiNH PHIA BAC

Pham Vin Dan!, P Vian Ngoc!, Nguyén Viét Ha!, Nguyén Van Bang',

D6 Thi Thu Trang?, Via Cao Tri', Ma Hai Nam’, Via Thi Khuyén®*

TOM TAT
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Trong ngod sinh khoi 1a mot trong nhimg giai phap kha thi dé giai quyét van dé thiéu hut thitc an
xanh cho gia suc. Thi nghiém nghién cttu liéu luong phan dam phtu hop cho san xuit ngo6 sinh
khéi phuc vu chian nuoéi dai gia stc duoc tién hanh trén giong ngdé NK7328, trong vu thu dong
nam 2024 (tai tinh Son La va Cao Bang) va vu dong nam 2024 (tai tinh Vinh Phuc va Nghé An).
Két qua cho thay, giong ngoé NK7328 cho ning suat sinh khoi cao nhat quan sat duoc 1a 57,06
tan/ha tai mitc 170 N. Tuy nhién, mé hinh hdi quy bac hai du doan riang ning suit cuc dai dat
duoc & khoang 180 N. Diéu nay goi y rang, mitc dam t6i wu thuc t€ c6 thé nam trong khoang 170 -
180 N. Két qua phan tich cho thdy, & ca 4 tinh, ham lwong nitrat trung binh c6 trong than cay ng6
NK7328 & cac cong thirc phan bon ting dan khi mitc dam bén tang dan tir muic 140 kg N (404,93
mg/kg) dén mirc 180 kg N (453,88 mg/kg). Qua so sanh véi nhitng nghién ctru trieoce do thi tat ca
cac mic dam bon déu van & muc an toan khi dung lam thitc dn tho xanh cho gia stic, ngay ca khi

duoc str dung 1am thitc dn duy nhat.

Tie khéa: Céc tinh phia Bic, liéu irong phan dam, ngo sinh khoi, nang suat, nitrat.

1. BAT VAN BE

Viéc ddy manh phat trién chan nuoi gia stc
an c6 duoc coi la huong chinh, vi vay, phat trién
san xuat thic an tho xanh la cht treong moi va
rat quan trong cua nganh chan nudi trong giai
doan hién nay [1]. Theo tinh toan ctia cac chuyén
gia, dé dam bao duoc luwong thirc an tho xanh dap
ung voi dinh huéng phat trién chan nuoi dén nam
2030 trong chién luoc phat trién chin nuoéi giai
doan 2021 - 2030, tam nhin 2045 (2,4 - 2,6 triéu
con trau; 6,5 - 6,6 triéu con bo thit; 650 - 700 nghin
con bo sita va 4 - 4,5 triéu con dé va cuu) thi dién
tich trong cay thuc an tho xanh can khoang gan 1
triéu héc-ta [1]. Thic an tho xanh cé tAm quan
trong dac biét, khong thé thay thé doi voi nhom
gia suc an co6. Thi€u thirc an xanh 1a han ché lon
nhat d6i voi chan nuoi dai gia stc, dac biét vao

nhitng thang mua dong & phia Bic, tinh trang
thiéu hut thic an kéo dai dan dén nhiéu dan gia
suc bi chét vi doi va rét.

Dé tao nguédn thirc an xanh cho chan nuoéi gia
suc, dac biéet cho dan gia sic & phia Bac vao mua
dong gia rét va dan bo (bo thit, bo stta) duoc chian
nudi theo huong cong nghiép thi ngoé sinh khoi
dugc xem 1a cay trong c6 nhiéu vu thé do kha
nang sinh trudng nhanh, ning suét sinh khoi cao
va c6 gia tri dinh duong. Tiém niang dé mo rong
dién tich ngo sinh khéi & nudc ta rat 16n. Ngoai
viec chuyén d6i co ciu san xuat tir ngo ldy hat
sang ng6 sinh khéi & cac vung chuyén canh, con
c6 thé tan dung khoang 100.000 ha dat bo hoa vu
xuan & cac tinh mién nui phia Bac (MNPB) va
khoang 200.000 ha dat vu dong sau hai vu lua &
cac tinh trung du MNPB va dong bang song Héng
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(bBSH) dé b6 sung ngudn thic an xanh dang
thiéu hut [2].

Nhitng nam gan day, bén canh cac nghién ctru
chon tao gi6ng ng6 sinh khéi phuc vu chan nuoi
gia suc, da c6 mot s6 cong trinh danh gia anh
hudng ctia phan bon, trong dé c6 phan dam [3 - 6],
dén sinh truéng va nang suat ngo sinh khoi. Tuy
nhién, cac nghién ciru nay chu yéu & mot dén hai
diém thi nghiém va tap trung vao mot s6 giong
nhu: MN-2, DPH17-5, CS71 va NK7328. bang chu y,
dén nay chua c6 nghién ctru hé thong nao xem xét
anh hudng cta phan dam d6i voi giong ngo
NK7328 tai cac tinh phia Bac c6 tiém niang chan
nuo6i 16n nhu: Son La, Cao Bang, Vinh Phuc va
Nghé An (tén dia danh trudc ngay 1/7/2025). Day
chinh 1a khoang trong ma nghién ctru ndy huéng
toi, nham x4c dinh liéu luong dam phu hop cho
giong ngd NK7328, gép phan nang cao nang suit
sinh khoi, hiéu qua san xuat va thuc ddy phat trién
chin nuoi bén virng & cac tinh phia Bac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

2.1.1. Thi nghiém phan bon

- Giong thi nghiém: Giong ng6 NK7328.

- Cac loai phan héa hoc: Phan hitu co vi sinh
(HCVS), dam uré, lan supe, kaliclorua, thudc bao
vé thuc vat.

- Dia diém: 4 tinh phia Bic (Son La, Cao Bang,
Nghé An, Vinh Phuc).

- Thoi vu thi nghiém: Vu thu dong nam 2024
(tai tinh Son La va Cao Bing); vu dong nim 2024
(tai tinh Vinh Phac va Nghé An).

2.1.2. Phin tich du luong nitrat cua ngo sinh
khoi trong cdc cong thirc phan bon

- Vat lieu: Cay ngo sinh khoi trong cac cong
thitc phan bon.

- Dia diém 14y mau: 4 tinh phia Bac (Son La,
Cao Bang, Nghe An, Vinh Phiic).

2.2. Phuong phap nghién ctru

2.2.1 Thi nghiém phan bon

- Cac cong thie thi nghiém cho 1 ha bao gém:

Cong thirc 1: 140 kg N + 100 kg P,O; + 100 kg K,O.

Cong thuc 2: 150 kg N + 100 kg P,O; + 100 kg
K,0.

Cong thuc 3: 160 kg N + 100 kg P,O; + 100 kg
K,O (cong thirc doi chimg).

Cong thuc 4: 170 kg N + 100 kg P,O; + 100 kg
K,0.

Cong thuc 5: 180 kg N + 100 kg P,O, + 100 kg
K,0.

- Cac thi nghiém duoc bo tri theo khéi ngau
nhién day da RCBD, 3 lan nhic lai, dién tich 1 6
thi nghiém 1a 100 m?.

- Cac chi tiéu theo doi thuc hién theo TCVN
13381 - 2:2021 [7]. Cu thé:

+ Cac chi tieu vé sinh truong: Thoi gian qua
cac giai doan sinh trudng, phat trién (tir gieo dén
tung phén, phun rau va chin sap); chiéu cao cay va
duong kinh than; so6 14 va chi so dién tich 14.

+ Céc chi tieu vé kha nang chéng chiu sau,
bénh hai chinh va kha niang chong d6 gay.

+ Nang suat sinh khoi.

2.2.2. Phan tich dw Irong nitrat cia ngo sinh
khoi trong cédc cong thuc phan bon

- Xac dinh duv luong nitrat theo TCVN
14244:2024 [8].

- Phan tich dugc tién hanh tai Phong Thi
nghiém trung tam - Vién Khoa hoc ky thuat Nong
Lam nghiép mién nui phia Bac.

2.2.3. Phuong phap xir Iy so liéu

Xt ly s6 lieu bang phan mém Excel va
IRRISTAT 5.0.

Xac dinh mtic dam toéi vu bang moé hinh hoéi
quy don tinh bac hai, st dung mét phuong trinh
tuong quan héi quy gitta mitc dam v6i nang suét
sinh khéi c6 dang: y = ax* + bx + c.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctru

3.1.1. Anh hudng cia liéu leong phan bon toi
cdc giai doan sinh truong, phat trién cua giong ngo
NK7328 tai cdc tinh phia Bac (Son La, Cao Bang,
Vinh Phic, Nghé An), vu thu dong via vu dong
nam 2024

Theo doi thoi gian qua mot so giai doan sinh
truong, phat trién ctia giong ngdé NK7328 voi cac
liéu lwong phan dam khac nhau trong diéu kién vu
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thu dong tai tinh Son La va Cao Bang; vu dong tai
tinh Vinh Phuc va Nghé An (Bang 1).

Bang 1 cho thay, nhin chung liéu lwong phan
dam khéac nhau khong anh hudng nhiéu toi thoi

gian qua mot s6 giai doan sinh trudng, phat trién
chinh (tir gieo dén tung phan, phun rau va chin
sap) ctia giong ngd NK7328.

Bang 1. Cac giai doan sinh truedng, phat trién ctia giong ngéo NK7328
& céc liéu luong phan bon khac nhau

(Tai tinh Son La, Cao Baing - vu thu dong nam 2024 va tai tinh Vinh Phuc va Nghé An - vu dong nam 2024)

Thoi gian tir gieo dén... (ngay)
Cong thic Tung phan Phun rau Chin sap

SL CB | VP | NA | SL CB | VP | NA | SL CB | VP | NA

140 N 62> | 61" | 62° | 60" | 64" | 63" | 64" | 62° | 93" | 92° | 90" | 88"
150 N 62" | 61° | 62" | 60° | 64" | 63" | 64" | 62° | 93" | 92° | 90" | 88
160N (B/c) | 63 | 62 | 63 | 62* | 65" | 64 | 65® | 64* | 94 | 93 | 91® | 90
170 N 63° | 63" | 64° | 62* | 65" | 65" | 66" | 64° | 94™ | 94* | 92* | 90°
180 N 64 | 63" | 64° | 63* | 66 | 65" | 66" | 65" | 95* | 94* | 92* | 91°
CV% L5 | 10| L1 | L0 | L5 | 14| 09 | 11 0 | L1 | L2 | 08
LSD@05 | 1,79 | 111 | 1,26 | 111 | L79 | L73 | 111 | 1,26 | 1,79 | 1L97 | 1,97 | 126

Ghi chu: SL - Son La, CB - Cao Bang, VP - Vinh Phic, NA - Nghé An; Nhitng cong thirc mang chir &
cot chi s6 d4anh gid giong nhau Ia giong nhau, nguoc lai khac chir Ia khdc nhau co y nghia ¢ mufc tin cdy

95%.

- Giai doan tir gieo dén tung phan

Thoi gian tir gieo dén tung phan cltia giong
ng6 NK7328 tai tinh Son La, Cao Bang, Vinh Phuc
va Nghé An dao dong tir 60 ngay (muac 140 N va
150 N tai tinh Nghé An) - 64 ngay (mtc 170 N va
180 N tai tinh Vinh Phac). Nhin chung, cac miic
dam 140 N va 150 N c6 thoi gian tir gieo dén tung
phan nhu nhau va cé su khac biét c6 y nghia so voi
muc dam 180 N tai ca 4 tinh va 170 N tai 3 tinh (trir
Son La); cong thic doi chimg (160 N) co ban la
khong cé su khac nhau cé y nghia véi cac mitc bon
con lai.

- Giai doan tir gieo dén phun rau

Thoi gian tir gieo cho dén phun rau ctia giong
NK7328 tai ca 4 tinh & cac mic dam khac nhau
bién dong tir 62 - 66 ngay. Vé su sai khac co y
nghia thong ké gitta cac mirc dam bon cho két qua
twong tu voi giai doan tir gieo dén tung phan, cac
mtc dam 140 N va 150 N ¢6 cung thoi gian tir gieo
dén phun rau va c6 su khac nhau c6 y nghia so voi
muc dam 180 N tai ca 4 tinh va 170 N tai 3 tinh (trir
Son La); cong thic doi ching (160 N) hau nhu

khéng cé su khac nhau cé y nghia véi cac mirc bon
con lai. Giong ngo NK7328 co thoi gian tit tung
phan dén phun rau thuong cach nhau 2 - 3 ngay,
do do twong doi thuan loi cho cay co thé thu phan,
thu tinh va két hat.

- Giai doan chin sap

Theo nghién cttu cia Ng6 Haru Tinh (1997)
[9], cay ngo dat khoi lwong chat xanh va ham
luong chat dinh duong cao nhat & giai doan chin
sap. Véi muc dich lam thuce an cho bo sta, nén thu
hoach ng6 vao giai doan chin sita voi do 4m
khoang 50 - 65% va chat kho dat 30 - 35% [10]. Day
la muc thich hop dé 4 chua, vi néu chat kho dudi
30% thi dinh duong thap, con vuot qua 35% thi than
cay va trai cung gay khé khan cho qua trinh bam
nguyén liéu.

Két qua nghién cttu ctia Lé Quoc Tuan (2000)
[11] ghi nhan, giai doan chin sap 1a t6i wu vé nang
suat va chat luong, day cing la thoi diém cay dat
khoi lwong tuwoi va sinh khoi cao nhat. Trong
nghién ctru ctia Nguyén Van Tién va cs (2021) [12]
giai thich rang, & thoi ky chin sita cay chua phat
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trién t6i da, con ¢ thoi ky rang ngua cay da gia va
tich lity nhiéu vat chat kho, lam gidm gia tri chat
xanh. Nghién cttu cia Vii Duy Giang va cs (2008)
[13] khang dinh, thoi ky chin sap 1a giai doan ly
tueong dé thu hoach lam thic an twoi cho gia suc vi
cay dat sinh khoi cuc dai, ham luong protein va
lipit dat cao nhat, mém, c6 mui vi dic trung va chi
s6 tao sita cao.

Trén co s0 két qua cta nhitng nghién ctu
trén, da tien hanh thu hoach cac giong ngo6 & giai
doan chin sap @€ lam nguén thitc dn xanh phuc vu
chan nuoi gia suc. Thoi gian tir gieo dén chin sap
clia cac giong ngo tai 4 tinh & cac muic dam bon
khac nhau dao dong 88 - 95 ngay.

Nam 2024, mac du do anh huong ctia bao Yagi
nén 2 diém & tinh Vinh Phic va Nghé An phai gieo
trong mudn hon vao vu dong. Nhung 2 dia phuong
nay van c6 nén nhiét va anh sang tot, do vay thoi

gian qua cac giai doan sinh truéng ciing khong
khac biét nhiéu so voi cac giong ngd duoc thi
nghiém trong diéu kién vu thu dong tai 2 tinh la
Son La va Cao Bing, dac biét 1a tai tinh Nghé An
giong ngd NK7328 c6 thoi gian tung phéan, phun
rau va chin sap thuong ngin hon so voi cac tinh
con lai khi so sanh trong cung giai doan sinh
trudng va cung 1 mirc phan dam bon.

3.1.2. Anh hudng cua liéu liong phan bon dén
mot s6 dic diém hinh thdi cua giong ngo NK7328
tai cdc tinh Son La, Cao Bang, Vinh Phic, Nghé
An, vu thu dong va vu dong nam 2024

O giai doan chin sira, tién hanh do dém, theo
doi chiéu cao cay va duong kinh than ctia giong ngo
NK7328 & cac mic phan dam bén khac nhau tai
tinh Son La va Cao Bang trong vu thu déng; tinh
Vinh Phuc va Nghé An trong vu dong (Bang 2).

Bang 2. Mot s6 dic diém hinh théi ctia giong ngé NK7328 & céc liéu luong phan bon khac nhau
(Tai tinh Son La, Cao Béing - vu thu dong nam 2024 va tai tinh Vinh Phuc va Nghé An - vu dong nam 2024)

Chiéu cao cay (cm) Puong kinh than (mm)
Cong thuc

SL CB VP NA SL CB VP NA

140 N 223,4* 226" 197,5° | 2235 23,22 23,7 23,9 24,3
150 N 225,2° 228,3* | 221,7* | 224,1° 23,6 24,2 24 25,17
160N (B/c) 225,6 230,9° | 224,9* | 228,3" 24,5 25,2 25,3 25,8
170 N 233,9% 234,8* | 236,8* | 238,1° 25,1* 26,5 26,8 26,9
180 N 230,5* 232,5* | 231,3* | 236,4* 25,07 26,0 26,5 26,2

CV% 52 55 57 47 48 5,0 6,0 5,1
LSD0,05) 2213 2397 | 2400 | 2030 2,19 236 2,86 248

Ghi chu: SL - Son La, CB - Cao Bang, VP- Vinh Phuc, NA - Nghé An; nhiing cong thiic mang chir 6 cot
chi sé' d4nh gid giong nhau 14 giong nhau, nguoc lai khac chirla khic nhau cé y nghia ¢ muic tin cdy 95%.

Bang 2 cho thay, chiéu cao cay va duong
kinh than cta giong ngd NK7328 khong co su
khac biét nhiéu gitta cac tinh, khi liéu luong
phan dam ting dan thi chiéu cao va duong kinh
than cua giong ngdé NK7328 cing ting dan ti
mturc 140 N cho dén muc 170 N, sau d6 lai gidm
nhe & mitc dam cao nhat 1a 180 N, tuy nhién su
khac nhau giita cac mitc dam nay khong dang ké
va gan nhu khong c6 y nghia. Chiéu cao cay cta
giong ngd NK7328 & muc dam 170 N dao dong tir
233,9 (tinh Son lLa) - 238,1 cm (tinh Nghé An).
Puong kinh than cta giong NK7328 & mirc dam
170 N bién dong tir 25,1 (tinh Son La) - 26,9 mm
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(tai tinh Nghé An).

Két qua theo doi s6 14 va chi so dién tich 14 ctia
giong ngd NK7328 & cac muc phan dam bon khac
nhau duoc thé hién & bang 3. S6 14/cay va chi so
dién tich 14 cta giong ngd NK7328 ting dan khi
lieu lvong phan dam tang dan tir mic 140 N cho
dén muac 170 N, sau do6 lai giam nhe & mic dam
cao nhat 1a 180 N. So la/cay ctia giong ngo
NK7328 & mtc bon dam 170 N dao dong tir 19,8
(tinh Nghé An) - 20,2 14 (tinh Vinh Phuc). Chi so
dién tich 14 ctia giong ngd NK7328 & mutc dam toi
uu 170 N bién dong tir 4,1 (tinh Nghé An) - 4,3 m®
la/m? dat (tinh Vinh Phuc).
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Bang 3. S6 14 va chi sd dién tich 14 cta gidng ngd NK7328 & cac liéu luong phan bon khac nhau
(Tai tinh Son La, Cao Béing - vu thu dong nam 2024 va tai tinh Vinh Phuc va Nghé An - vu dong nam 2024)

So 1a/cay (14) Chi so dién tich 14 @7’ la/nr’ dat)

Cong thuc
SL CB VP NA SL CB VP NA
140 N 18,0 17,7 17,9 18,2 3,3° 3,14 3,2° 3,4°
150 N 18,6 18,1 18,3 18,5 3,7 3,5% 3,5 3,6
160N (B/c) 19,1 19,0 18,9 19,2 3,7° 3,7 3,6 3,8
170 N 19,9 20,0 20,2* 19,8 4,2* 4,2* 4,3 4,1*
180 N 19,7 19,7 19,8 19,5 4,0 4,0 4,1* 3,9
CV% 59 57 6,2 6,4 48 6,3 50 6,0
LSD(0,05) 211 2,03 224 229 0,34 0,44 0,39 042

Ghi chu: SL - Son La, CB - Cao Bang, VP - Vinh Phic, NA - Nghé An; nhitng cong thitc mang chir &
cot chi s6 d4nh gid giong nhau Ia giong nhau, nguoc lai khac chir Ia khdc nhau coé y nghia ¢ mufc tin cdy

95%.

Nhin chung, giong ngdo NK7328 cho s6 14 va
chi s6 dién tich 14 cao nhat trong s6 5 mttc phan
dam bon duoc thi nghiém tai 4 tinh va hai vu trong
la cong thiac 170 N (19,8 - 20,2 14 va 4,1 - 4,3 m®
la/m? dat).

Tuy nhién, vé mat thong ké, su sai khac vé s
la/cay gitta cac muirc dam khac nhau la khac nhau
khong co y nghia & tinh Son La va Nghé An, tinh
Cao Bing va Vinh Phuc véi mtic dam 170 N cho s6
la/cay cao hon c6 y nghia so voi mic bon 140 N,
nhung lai khong cao hon cé y nghia véi cac mic
bon con lai. Chi s6 dién tich 14 cho thay su khac
nhau ro rét hon gitta cac mtrc dam boén, giong ngd
NK7328 co chi so dién tich 14 & mic dam 170 N
cao hon c6 y nghia so vo6i cac mitc dam bon thap

hon tai tinh Son La, Cao Bang va Vinh Phic,
nhung tai tinh Nghé An chi cao hon c6 y nghia so
v6i hai mirc bon 140 N va 150 N.

3.1.3. Anh hudng cua liéu liong phan bon dén
muic do nhiém mot sé loai sau, bénh hai chinh va
muic do do gay cua giong ngo NK7328 tai céc tinh
Son La, Cao Bang, Vinh Phic, Nghé An vu thu
dong va vu dong nam 2024

Theo doi mitc @ nhiém mot s6 sau, bénh hai
chinh (sau duc than, bénh dom 14 16n, dom 14 nho,
kho vin) va mtc do d6 ré, gay than cta giong ngod
NK7328 & céac liéu luong dam bon khac nhau tai
tinh Son La va Cao Bang trong vu thu dong va tai
tinh Vinh Phac va Nghé An trong diéu kién vu
dong (Bang 4).

Béang 4. Mittc d6 nhiém mét s6 loai sau, bénh hai chinh va mic d6 dé gay cia giong ngdo NK7328
& céc liéu luong phan bon khac nhau

(14i tinh Son La, Cao Bang - vu thu dong nam 2024 va tai tinh Vinh Phic va Nghé An - vu dong nam 2024)

Sau duc Bénh dom 14 . s .
Tén cong thic a ’théil N (diém 1-5) B(e(;gnlflio ‘Sn ( di?rg l;e_ 5) (ggfnt}llé_‘%)
iem 1 - Lon Nhé
Tinh Son La
140 N 1 1 1 1 1 1
150 N 1 1 1 1 1 1
160N (B/c) 1 1 1 1-2 1 1
170 N 1 1-2 1- 1-2 1 1
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180 N 1-2 1-2 1-2 2 2 1
Tinh Cao Bing
140 N 1 1 1 1 1-2 1
150 N 1 1 1 1 1-2 1
160N (B/c) 1 1 1 1 1-2 1
170 N 1 1-2 1- 1 2 1
180 N 1-2 2 2 2 2 1-2
Tinh Vinh Phuc
140 N 1 1 1 1 1 1
150 N 1 1 1 1 1 1
160N (b/c) 1 1 1 1 1 1
170 N 1 1-2 1- 1 1 1
180 N 1-2 2 2 2-3 2 1
Tinh Nghé An
140 N 1 1 1 1 1 1
150 N 1 1 1 1 1 1
160N (B/c) 1 1 1 1 1 1
170 N 1 1-2 1- 1-2 1 1
180 N 1-2 2 2 2-3 1-2 1

Bang 4 cho thay, khi ting dan mic dam bon tir
140 N dén muc 160 N (doi ching) thi giong ngo
NK7328 hau nhur khong nhiém cac loai sau, bénh
hai chinh va khong bi d6 ré, gay than (diém 1).
Tuy nhién, voi mitc dam cao hon cong thic doi
chimg 1a 170 N va 180 N thi mirc do nhiém sau,
bénh hai va muic do d6 ré, gay than co tang lén
nhung khong dang ké.

3.1.4. Anh huéng cia liéu luong phan bon dén
ndng sut sinh khoi cua giong ngo NK7328 tai cdc
tinh Son La, Cao Bang, Vinh Phic va Nghé An vu
thu déng va vu dong nam 2024

Dam la mot trong nhing dinh duong khoang
da luong rat quan trong cho su sinh truéng, phat
trién cua cay ngo. Mot s6 két qua nghién ctu vé
mtutc phan dam bén cho ng6 sinh khoi cho thay
muc phan dam bon t6i wvu phu thudc vao nhiéu
yéu t6 nhu: Pac diém di truyén cta giong, loai dat
trong, mua vu, luong dinh duong sin c6 trong
dat, mat do trong, niang suat muc tiéu, nén phan
bon hitu co ... Do d6, mitc phan dam toi wu cting
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cO su bién dong nhat dinh. Theo Kalra (2018)
[14], nang suat sinh khoi dat cao nhat, sai khac
co y nghia thong ké & muic 150 kg N/ha so véi
cac mtc phan bon con lai (0 N, 50 N, 100 N) tai
An Po. Két qua nghién cttu ctia Vo Thi Hoa
(2018) [15] trén giong ngd NK7328 trong trén dat
xam bac mau tai ving Pong Nam bd & cac mic
phan dam khac nhau (120 N, 150 N, 180 N) trén
hai nén phan hitu co (5 va 10 tdn/ha) ciing cho
thay giong ng6 NK7328 cho hiéu qua kinh té cao
nhat & mic dam bon la 150 kg N/ha trén nén
phan hitu co'1a 10 tAn/ha.

Theo Kiéu Xuan bam va cs (2020) [3], & ca hai
huyén Pan Phuong va Ba Vi (thanh pho Ha Noi),
vOi cung mutc nén phan HCVS 1a 2.500 kg va mat
do trong 1a 83.000 cay/ha (60 x 20 cm), giong ngod
CS71 cho nang suat sinh khdi va ty suat loi nhuan
cao nhat & mirc phan bon 1a 180 kg N + 140 kg
P,O; + 160 kg K,0O/ha; cong thic phan bon phu
hop cho giong ngdé NK7328 1a 160 kg N + 120 kg
P,O; + 140 kg K,O/ha.

25




KHOA HOC & CONG NGHE

Nghién cttu ctia Nguyén Hiu Dé va cs (2021)
[4] da xac dinh duoc phan bon va mat do thich hop
cho giong ngo6 sinh khoi MN-2 tai tinh Péng Nai
va Pak Lak nam 2019, 2020 nhu sau: Trong mua
mua (vu he thu va thu dong) luong phan bon la
160 N - 90 P,O; - 90 K,O (kg/ha) trén nén 2.500 kg
phan httu co va mat do 71.428 cay/ha (70 x 20 cm);
trong mua kho (vu dong xuin) luong phan bon

phu hop 14 200 N - 90 P,0; - 90 K,0 (kg/ha), trén
nén 2.500 phan hitu co va mat do 79.365 cay/ha
(70 x 18 cm).

Két qua nang suat sinh khéi cua giong ngo
NK7328 & cac muc bon dam khac nhau trong diéu
kién vu thu dong tai tinh Son La va Cao Bang, vu
dong tai tinh Vinh Phac va Nghé An duoc trinh
bay & bang 5.

Bang 5. Ning suit sinh khéi cta gidng ngd NK7328 & cac liéu leong phan bon khac nhau
(T4i tinh Son La, Cao Bang - vu thu dong nam 2024 va tai tinh Vinh Phic va Nghé An - vu dong nam 2024)

Cong thitc Néng suat sinh khoi (tdn/ha)
Tinh Son La | Tinh Cao Bang | Tinh Vinh Phic | Tinh Nghé An | Trung binh
140 N 49,82 48,20¢ 49,13¢ 50,23" 49,34
150N 52,37 51,32 51,50 52,09 51,82
160N (B/c) 54,62 54,307 53,18 54,95 54,26
170 N 56,93* 56,95? 57,58 596,79* 57,06
180N 56,04* 56,17 56,33 595,41% 55,99
CV% 52 56 6,0 5,0
LSD@0,05) 531 5,569 6,05 510

Ghi chu: Nhimg cong thitc mang chir ¢ cot chi s6 ddnh gid giong nhau Ia giong nhau, nguoc lai khac

chir Ia khdc nhau co y nghia ¢ mirc tin cdy 95%.

Bang 5 cho thay, tai 4 tinh nghién ctu thi nang
suat sinh khoi cta giong ngo NK7328 ty 1é thuan
voOi muc ting liéu lwong phan dam khi tang tir mirc
140 N cho dén mitc 170 N va sau d6 lai giam nhe &
mtrc 180 N. Giong ngo NK7328 dat niang suat sinh
khoi cao nhat & mitc bon dam 1a 170 N, cao hon cé
y nghia so v6i hai mic bon 140 N va 150 N tai tinh
Cao Bang va Vinh Phuc, nhung tai tinh Son La va
Nghé An chi cao hon c6 y nghia so v6i mitc bon
thap nhat 140 N & do tin cay 95%. Trong 4 tinh
trién khai thi nghiém thi Vinh Phuc 1a dia phuong
cho nang suat sinh khoi & mitc 170 N 1a cao nhat,
dat 57,58 tan/ha, Nghé An 1a tinh cé nang suat
sinh khoi thap nhat voi 56,79 tin/ha. Nang suat
sinh khoi trung binh tai 4 tinh cia giong ngo
NK7328 & muc dam 170 N 1a 57,06 tan/ha.

Phuong trinh hoi quy y= - 98,2767 + 1,7264x -
0,004816x> (R? = 0,92; P < 0,0001).

Két qua phan tich thong keé cho thay, phuong
trinh hoi quy rat c6 y nghia thong ke (P < 0,0001)

va c6 hé so xac dinh cao R? = 0,92. Tir phuong
trinh hoi quy ta xac dinh duoc luong dam bén x =
179,2 N sé cho niang suat sinh khoi dat cao nhat 1a
56,4 tan/ha.

Két qua thi nghiém cho thdy, giong ngod
NK7328 cho nang suat sinh khoi cao nhat quan sat
duoc 1a 57,06 tAn/ha tai mitc 170 N. Tuy nhién, mo
hinh hdi quy bac hai du doan rang ning suit cuc
dai dat duoc & 179,2 N (= 180 N). Diéu nay goi y
rang, muc dam t6i vu thuc té€ c6 thé nam trong
khoang 170 - 180 N. Két qua thu duoc cho thay,
muc phan dam phu hop (170 - 180 N) khong co sy
sai khac nhiéu so véi cac két qua nghién ctru vé
mtc bon dam da duoc cong bo trudce do.

3.1.5. Két qua phan tich dw lrong nitrat cia
giong ngo NK7328 trong cdc cong thic phan bon
khac nhau

Ngo6 doc nitrat & gia suc da duoc ghi nhan ti
nam 1895 véi ngd doc than cay ngo. Tuy nhién, vao
thoi diém do, nitrat chua duoc cong nhan la chat
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doc chinh, duoc thira nhan vao cudi nhitng nam
1930, sau mot dot buing phat ngoé doc cé yén mach.
Thuat ngtt "Nhiém doc nitrat" thuc ra phai la
"Nhiém doc nitrit". Khi nitrat dugc dong vat nhai lai
an vao, no sé trai qua mot qua trinh khir hoa hoc
thanh nitrit duoc thuc hién béi cac vi sinh vat da co.
Nitrit dé dang duoc hap thu vao mau, tai day n6 6xy
héa ion sat II cta sic t6 héng cau hemoglobin
thanh ion sat III, tao ra mot sac t6 hong cau bién ddi
g0i 1a methemoglobin. Methemoglobin khong co
kha ning van chuyén oxy dén cdc mo khac nhau
ctia co thé, do d6 dong vat bi chét do ngat thd, voi
bi€u hién mau c6 mau nau so6 co la dac trung truoc
va trong khi chét. Cac loai dong vat co da day don
gian nhu lon va gia cAm khong c6 céc vi sinh vat co
thé thuc hién qua trinh chuyén déi nhanh chong nay

va khong dé bi ngo doc nitrat [16]. Vi vay, co thé
thay rang, dong vat nhai lai 1a nhimg loai bi anh
huwong nghiém trong bdi ham lugng nitrat cao trong
thitc an chan nuoi.

C6 nhiéu nguyén nhan gay ra ham luong nitrat
cao trong thic an chan nuodi. Mot s6 yéu to vé
quan ly va thoi ti€t anh hudéng dén diéu nay, trong
d6 viéc bon phan dam véi liéu luong lon, kem theo
luong mua khong dd, 1a mot trong nhitng nguyén
nhan phd bién nhat gay ra ham luong nitrat cao
trong san xuat cé kho. Do vay, viéc tién hanh lay
mau phan tich du luong nitrat ctia giong ngod
NK7328 ¢ cac mirc phan dam bon sé gitp phan
nao xac dinh duogc luong phan dam phu hop cho
cay ng6 dé tao ra san phdm thirc dn tho xanh &
nguong an toan cho gia suc.

Bang 6. Két qua phan tich dur luong nitrat ctia giéng ngoé NK7328
trong cac cong thirc phan bon khac nhau

Tai tinh Son La, Cao Baing - vu thu dong nam 2024 va tai tinh Vinh Phuc va Nghé An - vu dong nam 2024)

Ham luong nitrat (mg/kg)
Cong thuc
Tinh Son La | Tinh Cao Bang | Tinh Vinh Phic | Tinh Nghé An | Trung binh

140 N 383,50° 401,42°¢ 418,46° 416,32¢ 404,93
150 N 397,681 412,92¢ 430,16¢ 428,021 417,19
160N (B/¢) 408,96¢ 426,95¢ 439,6¢ 437,46° 428,24
170N 420,21° 441,50 450,7° 448,56 440,24
180 N 434,07 452,98" 465,3" 463,16 453,88

CV% 09 11 1,0 1,0

LSD@©,05) 7,14 8,65 832 832

Nguon: Két qua tir Phong thi nghiém Trung tam

- Vién Khoa hoc Ky thuat Nong Lam nghiép mién nui phia Bic.

Ghi chu: Nhimg cong thitc mang chir & cot chi s6 ddnh gid giong nhau Ia giong nhau, nguoc lai khac

chir I4 khac nhau co y nghia ¢ muc tin cdy 95%.

Két qua phan tich ham luong nitrat cia giong
ng6 NK7328 & cac muc phan bon cho thay, khi muc
dam bon tang dan thi ham luong nitrat trung binh
cta ca 4 tinh ciing ting dan tir mirc 140 N (404,93
mg/kg) dén muac 180 N (453,88 mg/kg). Ham

luong nitrat & cac muic dam khac nhau c6 su sai
khac c6 y nghia & do tin cay 95% tai ca 4 tinh thuc
hién nghién ctu.

Qua tim hiéu cac tai liéu nghién cttu vé ham
lwong nitrat co6 trong thirc an tho duoc cho la an
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toan (ham luong nitrat khi stt dung nguén thttc an
tho 1a duy nhat, khong co su phoi tron théem voi
cac loai thitcc an khac) & cac tai lieu khac nhau cé
phan khac nhau, cu thé theo Strickland va cs
(2013) [16], thitc an tho c6 ham luong nitrat nho
hon 3.000 ppm la nguong an toan cho tat ca cac
gia suc. Theo nghién ctru cia Hibberd va cs
(1994) [17], ham luong nitrat thap hon 1.500 ppm
moi la nguong an toan cho gia suc mang thai.
Nghién cttu ctia Undersander va cs (1999) [18]
cho ring, ham luong nitrat nhé hon 4.400 ppm 1a
nguong an toan. So sanh ham lwong nitrat cta
giong ng6 NK7328 & tat ca cac muic dam bon déu
< 500 ppm, nho hon két qua nghién cttu néu trén.
Do vay, san pham thttc an xanh cia giong ngo
NK7328 thu duoc tir tAt ca cac cong thirc bon dam
déu van ¢ mirc an toan khi dung lam thtc an tho
xanh cho gia suc, ngay ca khi duwgc st dung la
thuc an truc tiép duy nhat.

3.2. Thao luan

Két qua nghién cttu cho thdy, liéu luong phan
dam anh huong ro rét dén sinh trudng va nang
suat cta giong ngo sinh khoi NK7328 tai cac tinh
phia Bac. Nang suat sinh khoi ting dan khi ting
luong dam bon, dat cao nhat 57,06 tdn/ha & muic
170 N va sau d6 c6 xu huéng ching lai, trong khi
mo hinh hoi quy bac hai xac dinh nang suit cuc
dai ly thuyét khoang 180 N, cho thay hiéu qua sit
dung dam dat t6i vu trong khoang 170 - 180 N.
Mot s6 nghién ctru trong va ngoai nudc [5, 19, 20]
ciing khang dinh méi quan hé thuan giita liéu
luong dam hop ly va nang suat ng6 sinh khoi, voi
nang suat ting khi bon da dam va gidm khi vuot
nguong t6i wu. Doi véi ngo sinh khoi trong lam
thic an chan nuoi, viec cung cap dam hop ly
khong chi giup cay phat trién manh vé than 14 ma
con nang cao nang suat chat xanh va chat luong
dinh duong cta khéi sinh khoi thu hoach. Két
qua phan tich ciing cho thay, mac du ham luong
nitrat trong than tang tir 404,93 mg/kg & 140 N lén
453,88 mg/kg & 180 N, nhung van nam trong gioi
han an toan theo cac nghién ctru va khuyén cao
quoc té [16 - 18]. Nhu vay, muic bon 170 - 180 N
vita ddm bao nang suat sinh khoéi cao, vira an toan
cho chan nuoi, dong thoi cung cip co sé khoa hoc
dé xac dinh liéu luong dam toi vu, huong toi st

dung phan bon hop ly va phat trién bén vimg ngo
sinh khai tai cac tinh phia Bac.

4. KET LUAN VA BE NGHI

4.1. Két luan

Giong ng6 NK7328 cho niang suat sinh khoi
cao nhat quan sat duoc 1a 57,06 tan/ha tai muac 170
N. Tuy nhién, mo hinh hoéi quy bac hai du doan
rang nang suat cuc dai dat duoc & khoang 180 N.
biéu nay goi y rang, mtc dam t6i uu thuc té cé thé
nam trong khoang 170 - 180 N.

Két qua phan tich cho thay, ham luong nitrat
trung binh & 4 tinh c6 trong than cay cua giong
ng6 NK7328 & cac cong thuc phan bon ting dan
khi mitc dam bon ting dan tir mic 140 N (404,93
mg/kg) dén mic 180 N (453,88 mg/kg). Qua so
sanh voi nhitng nghién cttu trudc dé thi tat ca cac
muttc dam bon trong thi nghiém déu van & mtc an
toan khi dung lam thirc an thé xanh cho gia suc,
ngay ca khi duoc str dung 1a thic an truc ti€ép duy
nhat.

4.2. Dé nghi

Can két hop voi cac nghién ctru vé cac bién
phap ky thuat khac trén giong ngo6é sinh khoi
NK?7328 dé hoan thién mot quy trinh ky thuat san
xuat giong ngd NK7328 voi muc dich 14y sinh khoi
lam thitc an tho xanh phuc vu chan nuoi dai gia
suc tai cac tinh phia Bac.
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EFFECT OF NITROGEN LEVELS ON GROWTH PERFORMANCE AND BIOMASS
OF MAIZE FORAGE GROWN IN NORTHERN PROVINCES

Pham Van Dan’, Do Van Ngoc!, Nguyen Viet Ha'!, Nguyen Van Bang’,

Do Thi Thu Trang?, Vu Cao Tri!, Ma Hai Nam?, Vu Thi Khuyen!

! Center for Technology Development and Agricultural Extension
Abstract

Biomass maize cultivation represents a viable strategy for mitigating the shortage of green
forage for livestock. A field experiment was conducted to determine appropriate nitrogen (N)
fertilizer levels for biomass maize production using the maize variety NK7328 during the
Autumn - Winter season 2024 in Son La and Cao Bang province and the Winter season 2024 in
Vinh Phuc and Nghe An province. Results indicated that the highest observed biomass yield of
the maize variety NK7328 was 57.06 t/ha at the treatment of 170 kg N. Moreover, a quadratic
regression model predicted the maximum yield at approximately 180 kg N, suggesting that the
practical optimum nitrogen levels should be used in the range from 170 to 180 kg N. The
analysis results also showed that, across all four provinces, the average nitrate content in maize
stems increased progressively with higher nitrogen application levels, ranging from 404.93
mg/kg at 140 kg N to 453.88 mg/kg at 180 kg N. Compared to previous studies, all nitrogen
application levels in this experiment remained within the safe thresholds for use as green
forage for ruminants, even when used as the sole feed source.

Keywords: Northern provinces, nitrogen fertilizer levels, biomass maize, yield, nitrate.
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NGHIEN CUU LIEU LUONG BAM VA
PHAN HUU CO THICH HOP CHO TRONG €O vOI XANH
TREN BAT BAC MAU TAI XA NAM CAM RANH,
TINH KHANH HOA
Nguyén Vian Son", Tran Thj Thao', Trinh Thi Van Anh*
Vien Nghién ciiu Bong va Phét trién nong nghiép Nha Ho'

TOM TAT

"Email: nguyenvson79@gmail.com

Nghién cttu dugc thuc hién trén ving dat bac mau tai xa Cam Thinh Tay, thanh phé Cam Ranh
(nay la xa Nam Cam Ranh), tinh Khanh Hoa nham danh gi4 4nh huong cta liéu luong dam va
phan httu co dén kha ning sinh trudng va nang suit ctia o voi xanh trong trén dat bac mau. Thi
nghiém duwoc bo tri khoi hoan toan ngau nhién gom 6 cong thic (CT), 3 lan lap lai. Két qua
nghién cttu cho thay, mitc bon dam va phan hitu co thich hop nhat trong diéu kién dat bac mau
tai xa Cam Thinh Tay, thanh phé Cam Ranh (nay la x4 Nam Cam Ranh), tinh Khanh Hoa 1a bén
nén (60 kg PO, + 180 kg K,0/ha) + 300 kg N + 25 tdn phan chuéng/ha. Vi mirc bon nay nang
suat chat xanh dat 278,1 tdn/ha/nam, loi nhuan dat 33.050.000 dong/ha/nam va ty suat chi phi loi
nhuan can bién dat cao, so véi déi chimg 1 1a 2,6 va d6i ching 2 1a 3,4.

Tie khéa: Dat bac mau, cé voi xanh, phan dam, phan hitu co, ndng suat.

1. AT VAN DE

Cam Thinh Tay la xa ving sau, vung xa thudc
thanh ph6 Cam Ranh (nay la x4 Nam Cam Ranh),
tinh Khanh Hoa véi 99,5% dan cu la dong bao dan
toc thiéu s6 Raglai. Nguoi dan ctia xa song chu yéu
bang nghé trong trot va chan nudi. Trong trong
trot, cay trong chu luc cta xa la mi va bap, day 1a
hai cay trong nhu cau dinh dudng cao va c6 he so
che phu thap, trong khi da s6 nguoi dan canh tac
theo tap quan khong bon hoac st dung it phan bon
(dac biét 1a phan hitu co, mac du nguon phan
chuong tir chan nuoi bo, lon, dé 1a rat 16n) khi
tham canh cay trong nén nang sut cay trong ngay
cang suy giam do dat bi suy kiét, thoai hoa va bac
mau. Déi v6i nganh chan nuéi, trong nhitng nam
gan day tinh hinh chan nuéi gia suc, gia cam cta
x4 phat trién twong doi manh, dic biét 1a dé, bo do
c6 dia hinh thuan loi va dong co rong lon; tuy
nhién tinh hinh thiéu hut thtc an cho dé, bo vao
mua kho van thuong xuyén dién ra nén can phai
c6 cac bién phap khic phuc.

Voi diéu kién chan nuoéi gia suc cta xa ngay
cang phat trién thi viec ddm bao nguén thitc an tho
xanh cho gia suc 1a hét sttc quan trong, dic biét
vao mua kho. Hién nay, c6 rat nhiéu doi teong cay
trong duoc stt dung lam thtc 4n tho xanh cho gia
suc nhu: Co cac loai, ngo sinh khoi, cao luong. Tuy
nhién, can phai xac dinh duoc loai cay thitc an tho
xanh cho gia suc phu hop voi thé nhuong va cho
ning suat cao nham cung cip nguédn thic dn tho
xanh 6n dinh va thuong xuyén cho gia suc nhat 1a
vé mua kho. Ngo sinh khoi va cao luong 1a 2 doi
tuong cay trong st dung lam thirc 4n gia suc c6 gia
tri dinh dudng cao c6 thé st dung lam thirc an tuoi
hodc thitc an ché bién; tuy nhién, ngo6 sinh khoi va
cao lwong dé cho nang suat sinh khdi cao yéu cau
dat toi xo6p, ham luong dinh duong cao, kha nang
chiu han kém, v6i diéu kién canh tac hoan toan
nho vao nudce troi tai xa Cam Thinh Tay (nay la xa
Nam Cam Ranh) thi ng6 sinh khéi va cao luong
chi co6 thé san xuat duoc 1 vu trong nam. Co voi la
doi tuwong cay trong thich tmg rong & ving cé
nhiét do cao, dé trong, phu hop véi nhiéu loai dat,
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chiu han tot, khong canh tranh dit nong nghiép
voi cay trong khac, thu hoach thuong xuyén va
cho nang suat sinh khoi cao; ngoai ra, co voi c6 thé
stt dung lam thtc an tuwoi hodc thitc dn ché bién
bang phuwong phap @ chua giup du trit nguén thic
an thiéu hut cho gia sic vao mua kho. Ngoai xac
dinh duoc loai cay thic an tho xanh phu hop thi
cac bién phap cai tao dat bac mau dé trong cay
thitc an tho xanh ciing hét sic can thiét. Do d6
“Nghién ciu liéu lrong dam va phan hitu co thich
hop cho trong cé voi xanh trén dat bac mau tai xa
Cam Thinh Tiy, thanh pho’ Cam Ranh, tinh Khanh
Hoa”da duoc tién hanh.

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

- Giong 0 voi: Giong c6 voi xanh V3 1a giong
sinh truong khoé, than mém, co6 thé chiu rét va
chiu han tot. Trong diéu kién thuan loi, ning suat
chat xanh c6 thé dat 400 - 450 tAn/ha/nam voi 7 - 8
Itra cat, nang suat vat chat kho (VCK) co thé dat 75
- 80 tdn/ha/nam. Ham luong protein tho trung
binh dat tir 5,5 - 6%.

- Phan dam: St dung phan dam uré Phu My: N
= 46%.

- Phan hitu co: Phan chuong hoai muc.

2.2. Pham vi nghién ciru

Thi nghiém duoc ti€én hanh tir thang 11/2023 -
10/2024 tai théon Thinh Son, x4 Cam Thinh Tay,
thanh ph6 Cam Ranh (nay la x4 Nam Cam Ranh),
tinh Khanh Hoa. Mau dat trong thi nghiém duoc
thu theo @6 sau 1a 0 - 20 cm. Pac tinh dat bo tri thi
nghiém duoc trinh bay & bang 1.

Béang 1. Mot s6 dic tinh d4t bac mau trong ¢6 voi xanh tai x4 Cam Thinh T4y, thanh phd Cam Ranh

(nay 1a x4 Nam Cam Ranh), tinh Khanh Hoa

Chi tiéu phéan tich DPon vi tinh Két qua banh gia
pHH,0 8,4 Kiém

CEC Cmol+/ kg 10,87 Thap [1]

Chat hitu co oM, % 0,87 Rat thap [2]

N dé tiéu mg N/100 g 2,20 Rat thap [1]

P dé tieu mg P,0:;/100 g 0,05 Rat thap [1]

K dé tieu mg P,0,/100 g 5,97 Rat thap [1]
Ca* trao déi meq/100 g 1,60 Rat thap
Mg?* trao d6i meq/100 g 2,04 Rat thap

2.3. Phuong phap nghién ctru

2.3.1. Bo tri thi nghiém

- Thi nghiém gom 6 CT, trong do6 c6 2 CT doi
ching:

CT1: Nén + 150 kg N + 15 tan phan
chuong/ha;

CT2: Nén + 200 kg N + 15 tin phan
chuong/ha;

CT3 (d@/c 1): Liéu lwong phan bon nguoi dan
dang ap dung;

CT4 (d/c 2): Nén + 250 kg N/ha + 20 tan phan
chuong;

CT5: Nén + 300 kg N + 25 tan phan
chuong/ha;

CT6: Nén + 350 kg N + 25 tin phan
chuong/ha.

Ghi chu: Phan bon nén la 60 kg P,0, + 180 kg
K,O/ha; liéu luong phan bon nguoi dan dang ap
dung la: 100 kg N/ha.

- Cac CT duoc bo tri theo phuong phap khoi
day da ngau nhién véi 3 1an nhic lai va dién tich
moi 0 thi nghiém nhé la 50 m?.

2.3.2. Ky thuit canh tic

Ngoai cac yéu to thi nghiém, cac bién phap ky
thuat canh tac 4p dung theo “Quy trinh trong,
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cham so6c va thu hoach giong c6 voi xanh V3 lam
thirc an chan nuéi - Vién Nghién cttu Bong va Phat
trién nong nghiép Nha Ho, nam 2021” [3].

2.3.3. Cdc chi tiéu va phurong phap theo doi

- Thoi gian sinh truéng tir gieo dén cac lan thu
hoach (ngay): Theo doi thoi sinh truong tir gieo
dén cac lan thu hoach trén 2 hang giita 6.

- Chiéu cao cay (cm): Theo doi 10 cay/lan lap
& 2 hang gitra 0; do tir goc sat mat dat dén dinh 1a
clia cay tai thoi diém thu hoach timg dot.

- S6 cay/khom (cay): Pém moéi 6 10 khom co
khac nhau/lan 1ap & 2 hang gitta ctia moéi 6 tai thoi
diém thu hoach timg dot.

- Puong kinh than (cm): Po duong kinh than
chinh ctia 10 cay/lan lap & 2 hang gitta cia moéi 6
tai thoi diém thu hoach timg dot.

- Ty le tich luy chat kho: Khéi luong kho
M, /khoéi lwong tuoi M, x 100%.

- Khoéi luong sinh khoi/khom (g): Can khoi
luong sinh khéi ctia 10 khom ca khac nhau & 2
hang gitta ctia moéi 6 tai thoi diém thu hoach timg
dot, tir d6 tinh khoi luong sinh khoi trung binh ctia
moi khom.

- Nang suat chat xanh timg ltta (tdn/ha): Co
cta timg 14n 1ap lai qua cac ltta thu hoach duoc cat
hét, can khoi lwong sinh khdi cta ting lan lap lai
qua céac lta thu hoach, xac dinh nang suat chat
trung binh cua timg giong qua qua cac lta thu
hoach.

- Ning suat téng s6 (tdn/ha/nam): Téng nang
suat chat xanh qua cac ltta thu hoach.
- Nang suat VCK (tan/ha/nam): Puoc tinh
dua trén nang suat chat xanh va ty 1é VCK cta co.
Nang suat VCK = % chat kho x ning suat chat
xanh.
- Phuong phap danh gia hiéu qua kinh té:
+ Ty suat chi phi loi nhuan can biéen (MBCR):
Téng gid tri san lvgng cia CT thi nghiém
- Téng gia trj san luong ctia CT déi chimg

MBCR =

Téng chi phi cia CT thit nghiém

- Téng chi phi ctia CT déi chimg

Tiéu chi danh gia: Néu MBCR < 1,5: Loi nhuan
thap, khong nén 4p dung; néu MBCR = 1,5 - 2,0:
Loi nhuan trung binh, c6 thé chiap nhan duoc; néu
MBCR > 2,0: Loi nhuan cao, chdp nhan cho phat
trién.

+ Téng chi phi: Téng chi phi = Chi phi vat tw +
Chi phi cong lao dong + Chi phi khau hao thiét bi
tudi + Chi phi nang luong tudi nuéc.

+ Téng doanh thu: Téng doanh thu = Nang
suat (kg/ha) x Gia ban (dong/kg).

+ Lai thuan: Lai thuan = Téng doanh thu -
Téng chi phi.
+ Ty suat 1ai so voi von dau tu:
Lii thudn

Ty suat lai = -
Toéng chi phi

2.4. Thu thap va xt ly s6 liéu

S6 lieu theo do6i duoc tinh toan bang phan
mém Microsoft Excel. Phan tich ANOVA trén
phan mém MSTATC. Phan hang cac muc ctia cac

yéu to va gitta cac nghiém thic theo Duncan véi o
=0,05 hoac 0,01.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia lidu lwong dam va phan
hitu co dén cac chi tiéu sinh truéng va phat trién
ctia co voi xanh tréng trén dit bac mau tai xa Cam
Thinh Tay, thanh phé Cam Ranh (nay 1a x4 Nam
Cam Ranh)

Phan bo c6 ty 1¢é C/P va nito hoa tan cao nén
c6 tac dong gan nhu phan bon uré, c6 anh hudéng
rat manh dén sinh trudng cta cay co [4]. Chiéu
cao cay cua co voi xanh c6 xu huong tang khi tang
liéu lvong bon phan hitu co va phan dam, diéu nay
phu hop voi két qua nghién cttu ctia Nguyén Vin
Quy (2014) [5] khi nghién cttu mot s6 t6 hop phan
bon cho giong cé VAO6 tai tinh Pha Tho. Chiéu
cao cay trung binh cta cac CT thi nghiém khong
sai khac c6 y nghia so v6i CT3 (d/c 1) va CT4
(d@/c2.

Két qua nghién ctru cho thay, mic bon dam va
phan httu co c6 anh hudéng ro rét dén so
nhanh/khom va duwong kinh than ctia c¢6 voi xanh
V3. Ciang nhu chi tiéu chiéu cao cay, s
nhanh/khom va duwong kinh than c6 xu huéng tang
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khi tang liéu luong bon phan hitu co va phan dam.
Két qua nay phu hop véi két qua nghién cttu ctia Cu
Thi Thién Thu va Bui Quang Tudn (2022) [4] khi
nghién cttu mac bén phan hitu co phu hop cho ¢o
Ghi-Né Mombasa va c6 Mulato II trong diéu kién
kho han viung Trung Nam bo. S6 nhanh/khom va
duong kinh than co su sai khac cé y nghia so voi
CT3 (d@/c 1) d mac P > 0,05. Trong do6, CT5 va CT6
c6 s6 nhanh/khém va duong kinh than twong

duwong nhau va cao nhat véi s6 nhanh/khéom la
13,4 va duong kinh than la 1,9 cm, cao hon CT3
(@/c 1) (10,6 nhanh/khém va 1,5 cm) c6 y nghia
thong ké & muc P > 0,05 va tuong duong voi CT4
(d@/c 2) (12,3 nhanh/khom va 1,8 cm). Théap nhat &
CT1 voi s6 nhanh/khom 1a 11,1 va duong kinh
than 1a 1,5 cm, twong duwong CT3 (d/c 1) va nho
hon CT4 (d/c 2) (Bang 2).

Béng 2. Anh huéng ciia lidu luong dam va phan hitu co dén cac chi tiéu sinh truéng va phat trién ciia ¢d
voi xanh tréng trén @4t bac mau tai x4 Cam Thinh Tay, thanh phd Cam Ranh (nay 12 x4 Nam Cam Ranh)

T CT Chiéu cao cay 11’1*0 thu S6 nhanh/ kP()m Puong kinfl than

hoach (cm) (nhanh) (cm)

1 CT1 209,4 11,1 1,5
2 CT2 211,2 11,6 1,6
3 CT3 (d/c1) 207,9 10,6 1,5
4 CT4 (d/c2) 218,6 12,3 1,8
5 CT5 215,9 13,4 1,9
6 CTe6 2134 134 1,9
CV (%) 2,9 49 3,6

LSD, 55 - 11 01

Ghi chu: 7 : S6'liéu 14 gid tri trung binh cua 5 lan thu hoach.

3.2. Anh hudng cta lidu luong dam va phan
hiru co dén cac yéu t6 cdu thanh niing sudt va nang
sudt cfia ¢6 voi xanh trong trén @it bac mau tai xa
Cam Thinh Tay, thanh phé Cam Ranh (nay 1a xa
Nam Cam Ranh)

Co V3 c6 thoi gian cat tir 50 - 55 ngay/lira,
hang nam c6 V3 c6 thé cat 6 - 7 ltta/nam. So Itra cat
trong nam lién quan toi toc do tai sinh cta co, nd
phu thuoc vao giong, mic do tham canh, khi hau
ctia khu vue va muia vu rat ro rét. Co V3 trong trén
viung dat bac mau tai xa Cam Thinh Tay, thanh
pho Cam Ranh (nay 14 xa Nam Cam Ranh) sau 1
nam tréng trung binh cat duogc 5 ltra véi khoi luong
sinh khéi khom va nang suét chat xanh dat duoc
nhu sau:

- Khoi lwong sinh khoi khom: Khoi luong sinh
khoi khom c6 xu hudéng tang khi tang liéu luong
bon phan hitu co va phan dam. Két qua nay phu
hop voi két qua nghién cttu ctia Phan Cong Kién
va cs (2021) [6] khi xac dinh liéu luong dam thich
hop cho giong c6 V3 tai Nam Trung bo. CT6 bon
nén + 350 kg N + 25 tan phan chuong/ha cho khéi
luong sinh khéi khom cao nhat ¢ ca 5 lta thu
hoach, trung binh dat 646,9 g/khém cao hon CT3
(d@/c 1) (536,6 g/khom) co y nghia thong ké & mitc
P > 0,05. Két qua nghién cttu nay thap hon két qua
nghién ctu ctia Phan Cong Kién va cs (2021) [6]
khi bon dam véi liéu Iwong 300 kg N + 20 tdn phan
chuong/ha cho c6 V3 trén dat tham canh tai tinh
Khanh Hoa, khoi luong sinh khoi khom dat cao
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nhat, trung binh 841,9 g/khém. CT c6 khoi luong
sinh khoi thap nhat 1a CT1 bén nén + 150 kg N +
15 tdn phan chudng/ha voi khoéi luong sinh khoi
khom trung binh dat 532,8 g/khom, tuong duwong
v6i CT3 (d/c 1) va thap hon CT4 (d/c 2).

- Nang suat chat xanh: Nang suat chat xanh
cta cac lira thu hoach khac nhau & cac CT bén
dam va phan hitu co khac nhau c¢6 sy khac nhau va
co6 xu huong tang khi tang luong phan dam va
phan hittu co. Pat cao nhat & CT5 khi bon nén +
300 kg N + 25 tan phan chuong/ha va CT6 khi bon
nén + 350 kg N + 25 t4n phan chuéng/ha véi nang
suat chat xanh téng s6 qua 5 ltta thu hoach tuwong
ung la 278,1 tin/ha/nam va 283,2 tan/ha/nam.
Két qua nay thap hon két qua nghién ctu cta

Phan Cong Kién va cs (2021) [6] khi bon dam vé6i
liéu lwong 300 kg N + 20 tan phan chudng/ha cho
c6 V3 trén dat tham canh tai tinh Khanh Hoa, nang
suat chat xanh téng s6 dat cao nhat 460,3
tdn/ha/nam. Nang suat chat xanh tuong duong
voi mot s6 dia phuwong khac & mién Bic, tai huyén
Luwong Son, tinh Hoa Binh (nay la xa Lwong Son,
tinh Pha Tho) nang suat chat xanh ctia giong co
Voi 294,4 tan/ha/nam [7]. Nang suat chat xanh
téng s6 thap nhat & CT1 bon nén + 150 kg N + 15
tan phan chudng/ha 196,2 tdn/ha/nam; tuong
duong voi CT3 (d/c 1) (196,2 tdn/ha/nam) va thap
hon CT4 (d/c 2) (250,5 tAn/ha/nam) c6 y nghia &
muc P> 0,05 (Bang 3).

Béng 3. Anh hudng ctia lidu leong dam va phan hitu co dén yéu t6 cdu thanh ning sudt
va ning sudt ctia ¢ voi xanh tréng trén dit bac mau tai xa Cam Thinh Tay,
thanh phé Cam Ranh (nay 1 x4 Nam Cam Ranh)

. 11 Ning sudt chat xanh téng s6
Khoi luong sinh khoi khom (g) (tdn/ha/nam)
CT

Lan | Lan | Lan | Lan | Lan Lan | Lan | Lan | Lan | Lan .

2 2 2 2 2 TB 2 2 2 2 2 TOIlg
catl | cat2 | cat3 | cat4 | catb catl | cat2 | cat3 | cat4 | catb

CT1 504,1 | 596,8 | 540,6 | 495,5 | 527,2 | 532,8 | 35,2 | 41,6 | 44,5 | 36,5 | 38,4 | 196,2
CT2 546,1 | 640,7 | 610,6 | 534,3 | 545,9 | 575,5 | 41,6 | 47,1 | 48,5 | 42,8 | 42,2 | 222,2
CT3 (@/c1) | 508,5 | 592,2 | 566,4 | 498,7 | 517,3 | 536,6 | 36,5 | 42,9 | 43,1 | 37,2 | 38,8 | 198,5
CT4 (d@/c2) | 575,1 | 682,9 | 658,0 | 587,4 | 597,6 | 620,2 | 48,2 | 52,0 | 53,1 | 48,8 | 48,4 | 250,5
CT5 597,9 | 700,3 | 676,5 | 605,5 | 617,6 | 639,6 | 52,2 | 57,2 | 60,5 | 53,5 | 54,7 | 278,1
CTe6 604,4 | 707,8 | 686,6 | 615,3 | 620,4 | 646,9 | 53,9 | 58,4 | 61,5 | 54,3 | 55,1 | 283,2

CV % 4,3 34 7,9 4,1 4,1 - 46 | 38| 70 | 59 | 46 -

LSD, s 425 | 391 | 8,9 | 398 | 412 - 41| 36 | 57 | 49 | 41 -

- Ty lé VCK: C6 xu hudéng giam khi ting liéu
luong bon phan hitu co va phan dam. Két qua nay
phut hop vé6i két qua nghién cttu cta Phan Cong
Kién va cs (2021) [6] khi xac dinh liéu luong dam
thich hop cho giong c6é V3 tai Nam Trung bo. Ty 1é
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VCK cua cac CT thi nghiém c6 su sai khac so voi
do6i ching qua céc lan cét, trung binh dao dong tir
15,6 - 18,0%. Trong do, CT1 boén nén + 150 kg N +
15 tan phan chudng/ha c6 ty 1é VCK trung binh
cao nhat 18,0%. Thap nhat & cac CT5 bon nén + 300
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kg N + 25 tan phan chuong/ha va CT6 bén nén +
350 kg N + 25 tdn phan chudng/ha véi ty 1é VCK
trung binh 1an luot 12 16,5 va 15,6% (Bang 4).

- Nang suat VCK: La chi tieu phu thuoc nhiéu
vé nang suat chat xanh va ty 1¢ VCK ctia giong va
c6 bién dong rat 16n do tac dong cta dat trong, ché
do tham canh c¢o trong. So liéu & bang 4 cho thay,
nang suat VCK dat cao nhat khi bon nén + 300 kg
N + 25 tan phan chuong/ha (CT5) va bon nén +
350 kg N + 25 tan phan chuéng/ha (CT6) voi nang

suat VCK tuong ung 1a 46,0 tin/ha/nam va 44,2
tan/ha/nam. Phan Cong Kién va cs (2021) [6] khi
nghién cttu liéu lwong dam cho giong cé voi V3 tai
tinh Khanh Hoa cho nang suat VCK dat cao nhat
77,1 tan/ha/nam khi bon 250 kg N + 20 tan phan
chuong/ha. Két qua nghién ctu cta Truong La
(2011) [8] vé co trong tai cac nong ho chan nuoi
nguoi dan toc thiéu so tai cac tinh Tay Nguyén cho
thdy, nang suat VCK c6 VA06 dat 30,3
tan/ha/nam.

Bang 4. Anh hudng ctia liéu lrgng dam va phan hitu co dén ty lé VCK va ning sudt chét khé ctia ¢b voi
xanh trong trén @it bac mau tai x4 Cam Thinh T4y, thanh phd Cam Ranh (nay 12 x4 Nam Cam Ranh)

Ty le VCK (%) Ning suat VCK téng so (tdin/ha/nam)
b e e e e e e | |
catl | cat2 | cat3 | cat4 | catb catl | cat2 | cat3 | cat4 | catb
CT1 18,2 | 18,0 | 18,0 | 17,9 | 179 | 180 | 64 7,9 8,0 6,5 6,9 | 35,3
CT2 18,0 | 176 | 175 | 17,6 | 175 | 17,6 | 7,5 8,3 8,9 7,9 74 | 39,2
CT3(@/c1) | 184 | 182 | 18,1 | 182 | 18,0 | 182 | 6,7 7,8 7,8 6,8 7,0 | 36,1
CT4 (@/c2) | 175 | 17,0 | 17,0 | 17,0 | 16,7 | 17,1 | 85 8,8 9,1 8,3 8,1 | 42,7
CT5 17,1 | 16,7 | 164 | 16,5 | 16,0 | 16,5 | 89 9,6 9,9 8,8 8,8 | 46,0
CT6 16,1 | 15,7 | 15,3 | 15,6 | 153 | 156 | 87 | 92 | 94 | 85 | 84 | 44,2
CV (% 14 | 08| 16 | L1 | 16 - 71| 54 | 54 7,1 6,5 -
LSD, 5 05 | 03| 05| 03| 05 - Lo | 08| 09 | L0 | 09 -

3.3. Hiéu qua kinh té ctia bon dam va phan hiru
co voi cac liéu luong khac nhau cho cé voi xanh
trong trén d4at bac mau tai xa Cam Thinh Tay, thanh
phd Cam Ranh (nay la x4 Nam Cam Ranh)

- Chi phi san xuat: Viéc tinh toan gia thanh
san xuat duoc dua trén co s& gia chi phi tai thoi
diém nghién cttu cho timg hang muc dau te nhu:
Chi phi lam dat, lao dong, cham séc, thu hoach
duoc tinh theo dinh mtc chung cho 1 ha trong cé
hoa thao. Do vay, anh huong vé gia thanh san
xuat trong nghién ctru nay cht yéu phu thugc vao
s6 luong phan bén dau tu cho 1 ha gieo
trong/nam trén co s& niang suat xanh thu duoc
tinh gia thanh san xuét ra 1 tdn cé xanh tai mo
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hinh thi nghiém. Do d4u tu chi phi phan dam va
phan hitu co cai tao dat bac mau cta cac CT thi
nghiém kha cao, chu ky trong cé dai 4 nam nén
gi4 thanh c6 chi tinh phan khiu hao vé giong trén
chu ky 4 nam. Gia thanh san xuat 1 tdn c6 ctia cac
CT thi nghiém Kkha cao 440.705 - 518.272
déng/tan. Nghién cttu cia Nguyén Thi Mui va cs
(2012) [9] cho thay, gia thanh san xuat 1 tin co
xanh tai cac ving khéac nhau ¢ trong nudc, bién
dong tir 192.980 - 229.584 dong/tan. Nhin chung,
chi phi san xuit c6 trén vung dat bac mau tai xa
Cam Thinh Tay (nay la xa Nam Cam Ranh) kha
cao, tuy nhién phu hop cho san xuat dé chan nuoi
gia suc an co6 nhu bo, dé.
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Bang 5. Gia thanh san xudt cta cac CT thi nghiém trong 1 nim trong c6 voi xanh trén dit bac mau tai xa
Cam Thinh Tay, thanh phé Cam Ranh (nay 12 x4 Nam Cam Ranh)

Chi tiéu CT1 CT2 ( dC/,ZB 1) ( dC/’E 42) CT5 CTe6

Khau hao giong c6 (1.000 dong) 3.750 3.750 3.750 3.750 3.750 3.750

Cong lam dat (1.000 déng) 5.500 5.500 5.500 5.500 5.500 5.500

Cong trong (1.000 déng) 4.500 4.500 4.500 4.500 4.500 4.500
Cong cham soc (1.000 déng) 42.000 42.000 42.000 42.000 42.000 | 42.000
Phan hitu co (1.000 déng) 7.500 7.500 0 10.000 12.500 | 12.500
Phan hoéa hoc (1.000 dong) 9.335 10.534 3.300 11.755 12.910 | 14.120
Cong thu hoach (1.000 dong) 29.100 33.000 32.400 36.900 41.400 | 42.600
Téng chi phi wéc tinh (1.000 déng) 101.685 | 106.784 91.450 114.405 | 122.560 | 124.970

Nang suat chat xanh (tdn/ha/nam) 196,2 222,2 198,5 250,5 278,1 283,2
Gia thanh 1 tin c6 trong (1.000 dong) | 518,272 | 480,576 | 460,705 | 456,707 | 440,705 | 441,278

- Hiéu qua kinh té:

+ Tong thu: Véi gia ban co tai vaon khoang 600
déng/kg, téng gia tri thu duoc tir trong co ctia CTH
va CT6 déu cao hon 2 CT déi chimg (CT3, CT4).
CT5 c6 téng thu 1a 166.860.000 dong/ha/nam va
CT61a 169.920.000 dong/ha/nam (Bang 6).

- Téng chi phi san xuat: Chi phi san xuat
chénh lech gitta cac CT thi nghiém va doi chung
do chénh léch chi phi sit dung phan dam va phan
hitu co. Trong @6, CT5 va CT6 co chi phi san xuat
cao nhat (125.655.000 déng/ha/nim va
136.220.000 déng/ha/nam twong tng), cao hon 2
CT doi chung (CT3, CT4) (Bang 6).

- Loi nhuan: Mac du cé chi phi san xuat cao,
tuy nhién do tong thu cao nén CT5 va CT6 cho loi
nhuan cao nhat (33.050.000 déng/ha/nim va
33.700.000 dong/ha/nam twong tng) cao hon 2

CT doi chtng tit 9 - 17 triéu déong/ha/nam. Hai CT
con lai cho loi nhuan thiap hon 2 CT do6i chimg
(Bang 6).

- Ty suat lai: V6i loi nhuan dat cao hon 2 CT
doi chimg nén ty suat 1ai ctia CT5 va CT6 ciing cao
hon 2 CT d6i ching; ty suat 1ai ctia ca 2 CT 1a 0,25.
Hai CT con lai cho ty suat lai thap hon so vdi cac
CT doi ching (Bang 6).

- Ty suét chi phi loi nhuan can bién (MBCR):
Ca CT1 va CT2 déu cho ty suat loi nhuan can bién
thap < 0,15, khong nén ap dung vao san xuat. Con
CT5 va CT6 cho ty suat loi nhuan can bién cao
twong tmg 2,6 va 2,5 so voi CT doi chung 1; 3,4 va
3,1 so voi CT do6i chung 2. Ca 2 CT déu duoc
khuyén céo 4ap dung vao san xuat. Tuy nhién, dé
tiét kiem chi phi vat te dau vao CT5 duoc wu tién
ap dung vao san xuat (Bang 6).
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Béng 6. Hiéu qua kinh t€ ctia bon dam va phan hitu co véi cac liéu luong khac nhau cho ¢é voi xanh
trong trén dat bac mau tai xa Cam Thinh Tay, thanh phd Cam Ranh (nay 13 x4 Nam Cam Ranh)

- " R R , MBCR
CT Nang suat Téng thu Téng chi Loi nhuan | Ty suat - -
(tan/ha/nam) (ddng) (déng) (ddng) lai | Sovol | Sovoi
d/c1 d/c2
CT1 196,2 117.720.000 | 112.935.000 | 4.785.000 0,04 -0,2 4,3
CT2 222,2 133.320.000 | 118.034.000 | 15.286.000 | 0,13 1,5 -3,7
CT3 (d/c1) 198,5 119.100.000 | 102.700.000 | 16.400.000 | 0,16
CT4 (@/c2) 250,5 150.300.000 | 125.655.000 | 24.645.000 | 0,20
CT5 278,1 166.860.000 | 133.810.000 | 33.050.000 | 0,25 2,6 3,4
CTe 283,2 169.920.000 | 136.220.000 | 33.700.000 | 0,25 2,5 3,1
4. KET LUAN

Bon dam va phan hitu co voi cac liéu luong
khac nhau cho ¢6 voi xanh trong trén dat bac mau
tai xa Cam Thinh Tay, thanh pho Cam Ranh (nay
la xa Nam Cam Ranh), tinh Khanh Hoa khong anh
huong dén chiéu cao cay cua cd, tuy nhién, da anh
hudng dén s6 khom/cay, duong kinh than, cac
yéu t6 cau thanh nang suat va nang suat. Mic bon
thich hop nhat trong diéu kién dat bac mau tai xa
Cam Thinh Tay, thanh phé Cam Ranh tinh Khanh
Hoa 1a bon nén (60 kg P,O, + 180 kg K,0O/ha) +
300 kg N + 25 tin phan chuong/ha. Véi mitc bon
nay nang suat chat xanh dat 278,1 tdn/ha/nam, loi
nhuan dat 33.050.000 dong/ha/nam va ty suét chi
phi loi nhuan can bién dat cao, so voi CT3 (d/c 1)
la2,6 vaCT4 (d/c2)1a34.
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RESEARCH ON SUITABLE DOSAGE OF NITROGEN AND ORGANIC FERTILIZER FOR GROWING
ELEPHANT GRASS ON DEGRADED SOIL NAM CAM RANH COMMUNE, KHANH HOA PROVINCE

Nguyen Van Son!, Tran Thi Thao!, Trinh Thi Van Anh?
! Nha Ho Research Institute for Cotton and Agricultural Development
Abstract

The study was conducted on degraded soil in Cam Thinh Tay commune, Cam Ranh city (now
Nam Cam Ranh commune), Khanh Hoa province to evaluate the effects of nitrogen and organic
fertilizer doses on the growth and yield of elephant grass grown on degraded land. The
experiment was arranged in a completely randomized block design with 6 treatments and 3
replications. The results showed that the most suitable nitrogen and organic fertilizer levels in
the degraded soil conditions in Cam Thinh Tay commune, Cam Ranh city (now Nam Cam Ranh
commune), Khanh Hoa province were base fertilizer (60 kg P,O. + 180 kg K,0O/ha) + 300 kg N +
25 tons of organic fertilizer/ha. With this fertilizer level, the green matter yield reached 278.1
tons/ha/year, the profit was 33,050,000 VND/ha/year and the marginal cost-benefit ratio
(MCBR) was high, compared to control 1 at 2.6 and control 2 at 3.4.

Keywords: Degraded soil, elephant grass, nitroge, organic fertilizer, yield.
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HOAT TiNH CHONG OXY HOA CUA CHIET XUAT
TU PHAN THIT QUA NA TRONG @ TiNH THAI NGUYEN
VA VUNG LAN CAN
Ha Duy Truong™ ", Lé Thanh Ninh?, Nguyén Hai Dung?

Y Trung tam Pao tao, nghién ciiu giong cdy trong va vat nuoi,

TOM TAT

Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén

? Vien Cong nghé Sinh hoc va Cong nghé thuc pham,

Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
" Email: haduytruong @tuaf.edu.vn

Gan day, qua na da thu hat sy cha y ctia nhitng nguodi quan tam dén thuc phdm tang cuong stc
khée béi ham luong cao va da dang thanh phan hoéa thuc vat. Nghién cttu duoc thuc hién nham
danh gia ham luong vitamin C, polyphenol va hoat tinh chéng oxy hoa ctia thit qua na dai trong &
tinh Thai Nguyén va viung 1an can. Ham luong vitamin C va phenolic toan phan duwoc phan tich
dua trén duong chudn axit ascorbic va gallic. Thir nghiém kha nang bat goc tuw do DPPH va tong
nang luc khir duoc thuc hién dé danh gia hoat tinh chéng oxy héa. Mau na dai Pai Loan (NDDL)
dat ham luong vitamin C cao nhat, tiép theo 1a mau na dai Pong Banh (NDDB) va thap nhat la
mau na dai La Hien (NDLH) véi gi4 tri dao dong tit 2,56 - 3,17 mg/g chat kho. Ba mau na c6 ham
luong polyphenol twong dong va ciing thé hién kha nang bat goc tw do DPPH twong dwong nhau.
Mau NDDL thé hién téng nang lic khit manh nhat va thap nhat 1a mau NDDB véi gia tri ECs,
(néng do dat hiéu qua trung binh) lan luot 1a 126,79 va 149,28 pg/mL. Két qua nghién ctu cho
thay, chiét xudt tir cAc mau na nay c6 tiém nang tng dung trong san xuat ché phdm huong liéu

hoac thuc pham chttc nang.

Tie khéa: Chiét xuat, hoat tinh chong oxy hoa, na, polyphenol, vitamin C.

1. DAT VAN BE

Chat chong oxy hoéa ty nhién 1a cac chat
chuyén hoda thtt cip, cé nhiéu trong rau qua va
thao duoc, thé hién vai trd quan trong nhu mot yéu
to gitp tang cuong suc khoe. Chung c6 kha nang
vo hiéu hoa cac goc tu do co thé gay tén thuong té
bao. Rat nhiéu nghién ctu truoc day da chi ra
rang, cac chat chong oxy héa c6 kha nang ngin
ngtta mot so loai bénh nhu: Ung thu, tim mach, dai
thao duong, huyét ap, 1ao hoa som va cac bénh
viem nhiém. Trai cay va cAc san phadm tir trai cay
da tré thanh nguén dinh dudng thiét yéu doi voi
con nguoi vi chung cung cap da dang chat xo, axit
amin, vitamin, khoang chat va cac hop chat tu
nhién c6 hoat tinh sinh hoc [1, 2].

Na (Annona squamosa) 1a loai trai cay thuong
mai phé bién thuoc chi na (Annona). Pay 1a ho cay
an qua voi khoang 130 chi va 2.300 loai, gdbm ca
cay g6 va cay bui. Qua na khong chi duogc biét dén
b6i huwong vi thom ngon ma con boi gia tri dinh
duong cao [3]. Dé dap tmg nhu cau tiéu dung,
nhiéu doanh nghiép & Viet Nam da da dang hoa
san xuat cac san phdm tir qua na nhu: Banh keo,
nuéc ép, ruou vang, kem... Hién tai, co sé trong
nuodc chi cung cip dugc khoang 10% nhu cau thi
truong vé cac san phdm bot hoa qua dé st dung
hodc ché bién thanh cac dang san pham khac [4].

Bén canh gia tri dinh duong, trong 2 thap ky
qua, cac hop chat tu nhién c6 hoat tinh sinh hoc co
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trong thit qua na va cac phu pham, bao gom: L4, vo
va hat, da thu hut duoc sy quan tam tir mot §6
nhém nghién ctu trén thé gioi nhw: Thai Lan, An
by, Anh... Két qua ctia nhimng nghién cttu nay da
chi ra ring, chiét xuat tir na va phu phdm c6 tac
dung chong oxy hoa, tri dai thao duong, bao ve
gan va chong ung thu béi vi trong thanh phan hoa
hoc ctia chung ¢6 chita ham luong cao va da dang
cac hop chat alkaloid, tanin, phytosterol va
polyphenol [3, 5, 6]. Vi vay, loai cay nay dang ngay
cang duoc trong va san xuat thuong mai hoa trén
toan thé gio¢i boi nhimg loi ich ting cuong stc
khée da dugc nghién ctru.

Ham luong va su da dang cac hop chat tu
nhién c6 hoat tinh sinh hoc trong thwc vat noi
chung, trong hoa qua néi riéng, thay ddi theo mot
sO6 yéu to quan trong nhu: Giong cay, giai doan
truong thanh, diéu kién tham canh, diéu kién bao
quan va ché bién nguyen liéu sau thu hoach [1, 2].
Ving Dong Bac nudc ta c6 mot s6 dia phuong néi
tiéng voi san phdm nong nghiép cha luc 1a qua na
nhu: Xa Vo Nhai, tinh Thai Nguyén; xa Chi Lang,
tinh Lang Son; xa Nghia Phuong, tinh Bac Ninh.
Cho dén nay, ¢ Viet Nam da c6 mot so6 cong trinh
nghién cttu vé phuong phap canh tac, trong trot va
phat trién san xuat san phdm na [7]. Trong khi do,
s6 luong nghién ctru vé chiét tach va phan tich cac
hop chat co hoat tinh tang cuong stc khoe tir cac
giong na dia phuong, nham tmg dung trong cong
nghiép thuc phdm con rat han ché. Chinh vi vay,
viéc khao sat ham lwong vitamin C, polyphenol,
hoat tinh chéng oxy héa cta chiét xuat tir phan thit
qua na trong & tinh Thai Nguyén va vung 1an can
1a can thiét

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lieu

Thit qud cta 3 mau na, bao gom: NDLH,
NDDB, NDDL duoc lua chon dé thuc hién nghién
cttu. Mau NDDB va NDDPL duoc thu hai tir vuon
trong na thuoc xa Chi Ling, tinh Lang Son. Mau
NDLH duogc thu hai tir vuon trong na thuoc xa La
Hién, tinh Thai Nguyén. Trong d6, mau NDLH,
NDDB la san phdm dia phuong, duoc dat tén theo
dia danh, mau NDDL 1a giong cay trong nhap noi,
duoc goi tén theo xuat xtt. Qua na tuwoi c6 khoi
lwong trung binh khoang 300 - 400 g véi na dia

phuong va 600 - 700 g voi NDDL, khong bi sau,
bénh va bam dap, duoc thu hai tir nhimg cay 3 - 5
nam tudi cho mdi lan lap lai.

Céac mau qua duoc rira sach, loai bd phan vo va
hat, sy kho trong 18 gio & diéu kién sdy doi leu
nhiét d6 40°C va van toc khi 1,5 m s? trong tu siy
doi luu TR 120 (Nabertherm GmbH, Lilienthal,
birc), sau d6 mau chat kho duoc nghién thanh bot
min va bao quan &4°C.

2.2. Thu nhan dich chiét tho va danh gid hieu
sudt tach chiét

Mau bot thit qua duoc tién hanh chiét tach
trong dung moi ethanol 70%. 10 g chat kho (DW)
duoc thém vao 100 mL dung moéi va lac trong
khoang 24 tiéng & 30°C. Dich chiét thu duoc ti€p
tuc duoc loc bang gidy loc Whatman s6 1 (Merck
KGaA, Darmstadt, Pic) va bao quan & 4°C dé tién
hanh xac dinh ham lwong vitamin C va phenolic
toan phan.

Dé danh gia hiéu suét thu nhan cao chiét tho
ttr mau thit qua kho va hoat tinh chéng oxy hoa,
dich chiét duoc thu nhan bang phuong phap twong
tu nhu trén, sau do duoc co quay va say thanh cao
tho bang thiét bi c6 quay RV8 (IKA Works,
Guangzhou, Trung Quoc) va ta say TR 120. Hiéu
suat duoc tinh theo cong thic: Hiéu suat chiét tach
(%) = [Khoi luong cao chiét thu duoc (g)/khoi
luong mau kho da sir dung (g)] x 100%.

2.3. Phuong phap dinh tinh vitamin C va hop
chit polyphenol

Phuong phap dinh tinh vitamin C duoc tién
hanh bang cach thém 3 - 5 giot dung dich iod 1%
vao 3 mL dung dich tinh bot 0,5% (da duwoc hoa tan
bang nuéc nong) dén khi dung dich phan tng
chuyén mau xanh den. Sau do, 0,5 mL dich chiét
duoc thém vao dung dich va quan sat hién tuong
(mat dan mau xanh den néu trong mau cé chira
vitamin C do vitamin C dong vai tro 1a chat khit va
khtt iod thanh cac ion iod khong mau trong dung
dich). Cac hop chat thuoc nhom polyphenol duoc
dinh tinh bang cach pha loang 1 mL dich chiét véi
3 mL nudc khit ion, thém vao 3 - 5 giot dung dich
FeCl, 2% va quan sat hién tuong (chuyén mau
xanh den néu trong mau c6 chita hop chat
polyphenol do phenol thuong cé tinh axit yéu va
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c6 thé phan tng vo6i dung dich sat clorua tao thanh
phttc chat c6 mau sam) [8].

2.4. Xac dinh ham leong vitamin C

0,5 mL dich chiét tir mau thit qua (néng do 0,1
g DW/mL) duwoc thém vao voi 0,8 mL axit
trichloroacetic (10%). Hén hop duoc 1 trong 5 phut
0 0°C va ly tam ¢ 3.000 vong/phut trong 5 phuit. 0,2
mL hon hop nay duoc pha loang voi 2 mL nudc
khtt ion va thém vao 0,2 mL thudc tht Folin-
Ciocalteau (10%). Hon hop duoc duoc dé phan tmg
trong 10 phut & 30°C. Do hap thu duoc xac dinh
bang may do quang phd 721G (Measuretech,
Thuong Hai, Trung Quéc) & budc séong 765 nm.
Ham luong vitamin C duogc tinh toan tr phuong
trinh duong chuén axit ascorbic va duogc thé hién
bang gia tri mg duong luong axit ascorbic/g khoi
lwong kho (mg AAE/g DW) [9].

2.5. Xac dinh ham lwong phenolic toan phan

100 pL dich chiét (0,1 g DW/mL) va 200 pL
thuoc thtt Folin—Ciocalteau (10%) duwoc thém vao
voi 1 mL nuéc khir ion. Hén hop duoc 1 trong 3
phut i & 30°C, sau d6 thém vao 1,5 mL dung dich
natri cacbonat (20%). Hoén hop ti€p tuc duoc u
trong 90 phut & 30°C. Do hap thu duoc xac dinh
bang may do quang phd 721G (Measuretech,
Thuong Hai, Trung Quéc) & budc séng 765 nm.
Ham luong polyphenol toan phan duoc tinh toan tir
phuong trinh duong chudn axit gallic va duoc thé
hién bang mg duong lwong axit gallic/g khoi
lwong kho (mg GAE/g DW) [9].

2.6. Xac dinh hoat tinh bit géc ty do DPPH

1 mL mau thit (cao chiét dugc pha loang trong
dung méi & cac nong do tir 31,25 - 500 pg/mL) va 1
mL vitamin C (d6i chimg duong, duoc chudn bi &
cung dai nong do) duoc thém vao cung 1 mL dung
dich 2,2-diphenyl-1-picrylhydrazyl (DPPH, 0,1
mM). Hon hop duoc @€ phan tng trong 60 phut &
30°C. bo hap thu duoc xac dinh bang may do
quang phé 721G (Measuretech, Thuong Hai,
Trung Quoc) & budc séng 517 nm.

Hoat tinh bat g6c te do DPPH duoc tinh toan

theo cong thitc: Hoat tinh bat goc tuw do DPPH (%)
= (A d6i ching — A m:"iu) /A d6i ching x 100.

Trong d6: A 45 chimg 12 0 hap thy (gia tri mat do
quang, OD) ctia methanol phan tng voi dung dich
DPPH; A ,;, 1a gia tri OD cta dich chiét phan tmg
voi dung dich DPPH. Nong do6 mau c6 thé trung
hoa duwoc 50% goc DPPH (gia tri IC50) duoc tinh
toan dua vao phuong trinh tuong quan giita nong
do6 mau thir va ty 1é phan tram hoat tinh chéng oxy
héa [9].

2.7. Xac dinh tong nang luc khir

1 mL mau thtr (cao chiét duoc pha loang trong
dung moi & cac nong do tir 31,25 - 500 pg/mL) va 1
mL vitamin C (d6i ching duong, duoc chudn bi &
cung dai nong do) duoc thém vao ciing 1 mL dung
dich kali ferricyanide (1%) va 1 mL dung dich
phosphate-buffered saline (0,2 M, pH 6,6). Hon
hop duoc dé phan tmg trong 20 phut & 50°C. 1 mL
dung dich axit trichloroacetic (10%) duoc thém
vao. Sau d6, hon hop duogc ly tam trong 10 phut
(3.000 vong/phut), thu nhan 1 mL phan dich trén
taa. Tiép theo, 1 mL nude khir ion va 0,1 mL dung
dich sat (1) clorua (0,1%) lan luot duoc thém vao.
Hon hop tiép tuc duoc dé phan tng trong 10 phut
& 25°C. Do hap thu duoc x4c dinh bang may do
quang pho 721G (Measuretech, Thuong Hai,
Trung Quéc) & budc séong 700 nm. Gia tri ECs,
(néng @0 mau hiéu qua trung binh véi gia tri 0D,
dat 0,5) duoc tinh dua theo phuong trinh tuong
quan gitta nong do mau thtr va gia tri OD tuong
tmg [9].

2.8. Xtr Iy s6 lieu

So6 lieu thi nghiém duwoc xt ly thong ké va
phan tich méi twong quan Pearson biang phan
mém SPSS 22.0 (SPSS Inc., Chicago, IL, My) dua
trén két qua ctia 3 1an lap lai (n = 3). Su khac biét
c6 y nghia thong ké gitta cac mau (p < 0,05) duoc
biéu thi theo phan tich phuong sai mot chiéu
(One-way ANOVA) va kiém dinh Duncan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua dinh tinh vitamin C va polyphenol

Trai cay 1a mot nguédn cung cap thiét yéu va da
dang céac chat hop chat chong oxy hoéa tu nhién
nhu: Vitamin C, vitamin E; nhém polyphenol nhu:
Axit phenolic va flavonoid. Pac tinh chéng oxy hoa
ctia cac hop chat nay thuong duwoc biét dén nhu
mot vai tro quan trong trong viéc bao vé co thé
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chong lai mot s6 bénh khac nhau. Két qua dinh
tinh vitamin C va polyphenol cta cac mau dich
chiét duoc thé hién trong bang 1. Nhin chung,
dich chiét phan thit qua ctia ca 3 mau qua na déu
chtta vitamin C va hop chat thuoc nhom
polyphenol. Két qud nghién ciu cua
Nandhakumar va Indumathi (2013) da thuc hién
mot s6 phép thir dé dinh tinh mot s6 nhom hop
chat hoa hoc thuc vat trong dich chiét nuéc va
dich chiét methanol tir phan thit qua na; két qua

ctia nghién ctru nay da chi ra trong ca 2 mau dich
chiét nay déu c6 chita mot s6 nhom hop chat tu
nhién phd bién nhu: Phenolic, flavonoid,
carbohydrate, alkaloid, steroid va glycosid [10].
Két qua nghién ctru cua El-Darier va Abdelhady
(2017) cho thay, c6 8 hop chat khac nhau duoc
dinh tinh trong chiét xuat phan thit qua na, bao
gom: Glycosid, phytosterol, alkaloid, saponin,
phenol, flavonoid, terpenoit va tanin [11].

Bang 1. Két qua dinh tinh cac hop chat vitamin C va polyphenol

Két qua phan tng
Hop chat Hién tuong
NDDB NDLH NDDL
Vitamin C Mat dan mau xanh den + + +
Polyphenol Chuyén mau xanh den + + +

3.2. Him luong vitamin C va polyphenol toan
phan

Ham luong vitamin C ctia cac mau chat kho
thit qua na duoc xac dinh va tinh toan dua trén
duong chuén axit ascorbic (r* = 0,9962, hinh 1A),
két qua duoc thé hién & bang 2. Két qua & bang 2
cho thay, mau NDDL dat gia tri cao nhat (3,17 +
0,12 mg/g), tiép theo 1a mau NDPB (2,67 + 0,11
mg/g), thap nhat la mau NDLH (2,56 + 0,15
mg/g). Két qua nghién ctu cta Huang va cs
(2010) cho thay, vitamin C ctia qua na cao hon qua
sim, qua buoi bung, qua sung duong, qua chi tt,
qua quat hong bi va qua 6i, voi cac gia tri lan luot
la 81+0,16; 7,9 £ 0,22; 6,0 £ 0,79; 4,1 £ 0,51; 4,1 =

0,7
0,6
0,5
0,4

y = 0.006x +0.0613
R? = 0.9962
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0,12; 3,8 £ 0,23 va 3,0 = 0,13 pmol natri ascorbat/g
DW [12]. Bén canh do, da so cac bao cdo trudc
day xac dinh vitamin C ctia qua na thuong st dung
phuong phap chuin do d6i voi mau thit qua tuoi.
Két qua nghién ctru cia Moo-Huchin va cs (2014)
cho thay, vitamin C trong qua na (50,79 + 4,92
mg/100 g thit qua tuoi) cao hon qua thanh long
ruot do, qua hong xiém, qua coc, qua va sita va
qua mang cau voi cac gia tri trong dao dong trong
khoang 23,02 - 37,30 mg/100 g thit qua tuoi [13].
Két qua nghién ctu cta Abdualrahman va cs
(2019) cho thay, vitamin C trong mau thit qua na
duoc trong & khu vuc Darfur ctia Sudan dat 31,22
mg/100 mL dich chiét thit qua twoi [14].

0,7
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Hinh 1. Puong chuin axit ascorbic dé x4c dinh ham hrong vitamin C (A) va dudng chuén axit gallic dé
x4c dinh ham legng phenolic téng (B)
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Ham luong phenolic téng s6 (TPC) cta cac
mau chat kho phan thit qua na duoc xac dinh va

tinh toan dua trén duong chuédn axit gallic (* =
0,9957, hinh 1B), két qua duoc thé hién ¢ bang 2.

Bang 2. Ham luong vitamin C va TPC

Dich chiét Vitamin C (mg AAE/g DW) TPC (mg GAE/g DW)
NDDB 2,67+0,11% 7,34+ 0,53
NDLH 2,56+0,15" 7,13+£0,81°
NDDL 3,17+ 0,122 7,80+ 0,792

Ghi chu: Chircdi ™" thé hién su khdc biét cé y nghia gitta cdc mau trong cung cot 6 p < 0,05.

Bang 2 cho thdy, TPC cua cac mau NDDB,
NDLH va NDDL trong nghién cttu nay dat cac gia
tri twong tng la 7,34 = 0,53; 7,13 + 0,81 va 7,80 +
0,79 mg GAE/g DW. Cac gia tri TPC nay khong c6
su khac biét y nghia khi dugc phan tich va xit ly
thong ké. Shehata va cs (2021) da so sanh TPC
trong dich chiét tir cac bo phan khac nhau ctia qua
na thuoc 2 giong khac nhau duoc trong & ving
Alexandria cta Ai Cap, bao gom: V9, thit qua va
hat; két qua ctia nghién ctu nay chi ra TPC thu
duoc trong cac mau thi nghiém ctia 2 giong na nay
c6 nhing khac biét dang ké tir 70,14 + 3,89 dén
284 + 2,12 yg GAE/g DW [15]. Nghién cttu ctia Du
va cs (2021) cang phan tich va so sanh TPC cua
v, hat va thit qua cia 3 giong na duoc trong & Uc;
két qua cho thay, TPC cao hon céach biét so voi két
qua nghién cttu cua Shehata va cs (2021) [15].
TPC trong cac mau thi nghiém cia 3 mau na nay
dao dong trong khoang tir 0,39 + 0,01 dén 61,69 +
1,48 mg GAE/g DW [16]. Két qua nghién ctu ctia
Baskaran va cs (2016) cho thay, ca 2 loai qua déu
co6 TPC cao, trong d6 qua na dat TPC (150,34 +
2,27 mg/100 g khoi luwong tuoi) cao hon dang ké
so voi qua mang cau Xiém 1a 111,11 + 2,73 mg/100
g khoi luong tuoi [17].

Su tich lay ham lwong cac hop chat chat
chuyén hoa thit cap nhu vitamin C va polyphenol
trong thuc vat noi chung va trong qua na noi
riéng, co thé giai thich boi sy anh hudéng ctia mot
s6 yéu to, bao gom: Gidng cay trong, giai doan
chin/truéong thanh, diéu kién dat dai/khi hau,
diéu kién canh tac, diéu kién bdo quan nguyén
liéu sau thu hoach, phuong phap tach chiét... nhu

da duoc bao cao trong mot s6 nghién ctru trudc
day [14 - 22].

3.3. Hiéu sudt thu héi cao chiét

Lien quan dén dinh huéng tng dung chiét
xuat tir bot thit qua na, thi nghiém danh gia hieu
qua thu nhan cao tho tir mau kho phan thit qua na
da duoc thuc hién. Két qua duoc thé hién & bang 3.
Khoi luong cao chiét dat duoc cao nhat 1a 1,44 g
teong duong voi hiéu suat la 14,4% doi voi mau
NDDL. Mau NDDB va mau NDLH dat hiéu suat
thap hon véi cac gia tri twong tmg 1a 12,5% va
11,8%. Két qua nay cao hon chi s6 t6i thiéu 1a 8,5%
tinh theo dwoc liéu kho. Nghién ctu caa
Chimbevo va Essuman (2019) [23] da danh gia
hiéu qua thu héi cao chiét tir dich chiét mot so loai
dung moi tir mau thit qua, vo va hat na. Két qua chi
ra rang, dich chiét tir methanol dat cac gia tri rat
cao doi voi tat ca cac mau (22 - 29%), trong khi dich
chiét tir Hexane va Ethyl Acetate dat cac gia tri thap
hon dang ké (1,5 - 3%) [23]. Két qua nghién cttu ctia
Wichienchot va cs (2011) chi ra rang, hiéu suit thu
hoi chiét xuat tho tir dich chiét mot s6 loai hoa qua
duogc trong & mién Nam ctia Thai Lan dat nhimg gia
tri rat cao (16 - 71%) [24]. Twong tw nhu vay, nghién
ctru cta Ahn va cs (2020) da dat duoc két qua cao
khi danh gia sy anh huong ctia cac loai dung moéi
khac nhau dén hiéu suat thu hoi cao chiét tir phan
thit qua ctia mot s6 hoa qua dic trung cta ving
nhiét déi, bao gdm: Chom chom, vai va mang cut,
voi cac gia tri dao dong trong khoang tir 18 - 38%
[25]. Su khac nhau dang ké gitta hiéu suat tach
chiét tir qua na va mot s6 loai qua khac trong nhimg
nghién cttu truoc day va nghién ctu nay co thé
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dang gitta ciu trac cua cac hop chat ty nhién co6
trong mau va do phan cuc ctia loai dung moi duoc
str dung va phuong phap tach chiét.

duoc giai thich béi sw anh hudng ctia mot s6 yéu to
ngoai canh dén su ting trudng/tich liy cac hop
chat hoa hoc thuc vat trong mau, su tuong tac da

Béng 3. Hiéu suat tach chiét cao tho tir mau chat kho

Dich chiét Mﬁ(ugii ho Du(rrlfLI)nOi Cao(;:)h iét Hiégo)s uat Trang thai Mau sic
NDDB 10 100 1,25 12,5 Sanh dac Nau dam
NDLH 10 100 1,18 11,8 Sanh dac Nau dam
NDDL 10 100 1,44 144 Sanh dac Nau dam

3.4. Hoat tinh chdng oxy hoa
Bang 4. Kha niing bit géc tu do DPPH

Kha niang bat goc tu do DPPH (%) ctia mau (pg/mL)
Cao chiét IC;, (ug/mL)
31,25 62,5 125 250 500
NDDbB |9,11+1,28"|19,15+3,72" 30,39+ 2,17"| 42,52+ 1,81 " | 66,78 + 2,44 " | 284,02 + 18,08 *
NDLH |6,71+0,35" |17,91+2,64" |32,83+1,60"| 40,89 +2,13" | 65,39+ 2,13 " | 295,69 + 25,40 2
NDDL [10,81+1,24"|19,39+1,51" |32,60+2,44"| 41,71 +2,29" | 66,59+ 0,74 " | 282,94 + 11,71
Vitamin C | 54,77 +£2,60%| 76,16 £3,91% | 87,95+ 3,06%| 89,22 +3,41?* | 87,44+ 2,02°? <31,25

Ghi chu: Chircdi™" thé hién su khdc biét cé y nghia gitta cdc mau trong cung cot ¢ p < 0,05.

Béang 4 cho thdy, NDDB, NDLH va NDDL c6
kha nang bat goc tuw do DPPH tuong déng véi nhau,
thé hién boi cac gia tri IC,, twong tmg lan luot 1a
284,02 + 18,08; 295,69 + 2540 va 282,94 + 11,71
png/mL. Két qua nghién ciru cta Jagtap va Bapat
(2012) cho thay, cac mau dich chiét phan thit qua na
tlr cac dung moi khac nhau thé hién kha nang bat
goc te do DPPH ciing khac nhau, trong d6 dich chiét
tir acetone, methanol va ethanol dat cac gia tri xap xi
va hon 90%, nhung dich chiét tir nwdc chi dat gia tri
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khoang 30% [21]. Nandhakumar va cs (2013) da
phan tich kha nang chong oxy hoa ctia cao chiét thit
qua na duoc trong & Tamilnadu, An D¢ va cho thdy
rang, mau thtt c6 kha nang bat goc tv do DPPH
manh v6i gia tri IC;, thap (1352 pg/ml) [10].
Shehata va cs (2021) da chi ra rang mau thit qua
thugc 2 giong na khac nhau, mac du duoc trong &
cting mot khu vuec tai Ai Cap, thé hién kha nang bat
goc tr do DPPH hoan toan khac nhau véi cac gia tri
IC,, dat x4p xi 200 va 900 pg/mL [15].
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Bang 5. Téng nang luc khix

Téng nang luc khit (OD,y) clia mau (pg/mL)
Cao chiét EC;, (ng/mL)
31,25 62,5 125 250 500
NDDB | 0,13+0,01" | 0,26+0,02" | 0,36+ 0,02" | 0,55+ 0,03" | 0,95+0,04" | 149,28 +2,17 ¢
NDLH 0,20 £0,03> | 0,29+0,05" | 0,37+ 0,01" | 0,56+ 0,04" | 0,92 +0,05" | 143,76 + 4,56
NDDL | 0,20+0,03" | 0,27+0,02" | 0,39+0,02" | 0,58 +0,03" | 1,06 +0,03" | 126,79+ 7,03 "
Vitamin C | 0,48+0,03* | 0,72+0,08* | 1,34+0,14* | 2,24+0,07*| 2,35+0,06* | 36,90+ 3,97 *

Ghi chu: Chir cdi*”© thé hién sur khdc biét co y nghia giita cdc mau trong cung cot & p < 0,05.

Bang 5 cho thay, NDDL thé hién téng ning
luc khir manh nhat, ti€p theo la NDLH, thap nhat
la NDDB vo6i cac gia tri EC;, lan luot 1a 126,79 +
7,03; 143,76 + 4,56 va 149,28 + 2,17 ng/mL. Cac gia
tri EC5, nay cao hon dang ké so véi gia tri 36,90 +
3,97 pg/mL ctia mau doi ching duong (vitamin C,
chat cé hoat tinh chéng oxy hda rat manh). So
luong bao cao danh gia kha nang chong oxy hoa
ctia cao chiét tir phan thit qua na bang phuong
phap téng nang luc khit & budc séng 700 nm rat
han ché. Nghién ctru ctia Du va cs (2021) da phan
tich va so sanh hoat tinh chéng oxy héa ctia mau
chiét tir phan vo, hat va thit qua ciua 3 giong na
duoc trong & Uc; két qua cho thdy, dich chiét tir
phan thit qua ctia 3 giong na khac nhau thé hién
nang luc khir khac nhau véi cac gia tri twong tng
lan luot 1a 6,47 + 0,03; 3,15 + 0,09 va 1,45 + 0,03 mg
AAE/g thit qua tuoi [16].

Nhin chung, su da dang/khac biét trong két
qua phan tich hoat tinh chéng oxy héa ctia phan
thit qua na trong nghién ctu nay va nhing
nghién ctu truoc day co thé giai thich boi ham
luong ctia cac hop chong oxy hda cé trong mau,
ma su tich lity ctia cac hop chat nay trong mau
chiu 4nh hudng truc ti€p tir nhiéu yéu t6 nhu:
giong cay trong, diéu kién ngoai canh, thoi diém
chin/thu hoach, diéu kién bao quan/ché bién,
phuong phap tach chiét, thu hoi cao chiét... da
duoc thao luan & phan trén. Ngoai ra, hoat tinh
chong oxy hoéa cua phan thit qua na va cac phu
phdm ciing dugc khao sat & mot s6 nghién ctu
trueoc day stt dung mot s6 phuong phap phan tich

khéc, bao gom: ABTS (2,2’-azinobis-3-ethylbenzo-
thiazoline-6-sulfonic acid), DMPD (N, N-
dimethyl-p-phenylenediamine), FRAP (kha nang
khtr sat), OH-RSA (kha ning bat goc hydroxyl),
va TAC (ham luong téng cac chat chong oxy hoa)
[15, 16, 21, 26]. Dac biét, nghién cttu cia Fu va cs
(2011) da so sanh ham luong phenolic va kha
nang chéng oxy hoa ctia 62 loai trai cay bang
phuong phap FRAP, ABTS va TPC. Két qua cta
nghién cttu nay chi ra rang, qua na dat cac gia tri
thé hién hoat tinh chong oxy hoa va ham lwong
phenolic rat cao, chi xép sau tao tau (Ziziphus
Jjujuba Mill.), 6i (Psidium guajava L) va luu
(Punica granatum1.) [26].

T cac két qua nghién ctru thu duoc, moi
twong quan gitta vitamin C, TPC va hoat tinh
chong oxy hoa ctia cac mau dich chiét thit qua na
duoc phan tich thong qua phép so sanh Pearson.
Két qua phan tich duoc thé hién & bang 6. Cac cap
yéu to gitra gia tri vitamin C, TPC va gia tri IC;, ctia
tht nghiém DPPH, gia tri EC,, cta thit nghiém
téng nang luc khtr thé hién moéi twong quan nghich
(r < 0). Diéu nay thé hién riang vitamin C va TPC
cang cao thi gia tri nong do6 mau dat hiéu qua 50%
cang thap, hoat tinh chéng oxy hoa cang cao. Tuy
nhién, trong tat ca cac cap yéu to duoc phan tich,
chi co gi4 tri vitamin C va EC,, t6ng nang luc khit
la moi tuong quan nghich (r = -0,919) c6 y nghia
thong ke & muc y nghia 0,01. Do do, d6i voi pham
vi két qua thu duoc trong nghién cttu nay, chi cé
thé nhan dinh rang, mau chtta vitamin C cang cao
sé c6 kha nang chong oxy hdéa cang manh.
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Béang 6. Hé s6 tuong quan giira vitamin C, TPC véi kha ning chong oxy héa

He s6 tong quan Vitamin C TPC DPPH ICs, Nang luc khit EC,,
Vitamin C 1 0,541 -0,423 -0,919”
TPC -0,262 -0,533
DPPH IC,, 1 0,204
Nang luc khit EC;, 1
Ghi chu: ~: Gid tri twong quan co y nghia thong ké ¢ mutc y nghia 0,01 trong phép so sanh tuong
quan anrson.
4, KET LUAN

Mau NDDL c6 ham luong vitamin C cao nhat
(3,17 + 0,12 mg/g), ti€p theo 1a mau NDDB va
thap nhat 12 mau NDLH. Vé ham luong phenolic
toan phan, 3 mau na dat nhimg gia tri twong déng
(7,34 - 7,80 mg/g). Tuong tu, 3 mau na cing thé
hién hoat tinh trung hoa goc tw do DPPH tuong
dong, thé hién béi cac gia tri IC,, dao dong trong
khoang 282,94 - 295,69 pg/mL. Trong th nghiém
tong nang luc khit, mau NDDL thé hién kha niang
chong oxy hdéa manh nhat va thap nhat 1a mau
NDDB véi cac gia tri ECy, twong tng 1a 126,79 va
149,28 pg/mL. Chiét xuat tir thit qua cua 3 mau
na c6 thé ti€p tuc duoc nghién ctru va tng dung
trong cong nghé san xuat cac san phidm ché
phdm thuc phdm hod4c thuyc phdm chttc nang.
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STUDY OF VITAMIN C AND TOTAL PHENOLIC CONTENTS, AND ANTIOXIDANT ACTIVITY
OF EXTRACTS OF CUSTARD APPLE PULP GROWN IN THAI NGUYEN PROVINCE
AND SURROUNDING AREA

Ha Duy Truong!, Le Thanh Ninh? Nguyen Hai Dung?,

U Center for Training and Research on Plant and Animal Breeding,

Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University

? Institute of Biotechnology and Food Technology,

Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University
Abstract

Currently, custard apple (Annona squamosa) has attracted increasing attention from those
interested in health - promoting foods due to its high and diverse phytochemical content. This
study was conducted to evaluate the vitamin C, total polyphenol contents, and antioxidant activity
of custard apple pulp cultivated in Thai Nguyen and adjacent regions. Vitamin C and total
phenolic contents were determined using ascorbic acid and gallic acid calibration curves,
respectively. The DPPH free radical scavenging assay and total reducing power assay were
employed to assess antioxidant capacity. The Taiwanese custard apple sample exhibited the
highest vitamin C content, followed by the Dong Banh sample, while the La Hien sample showed
the lowest, ranging from 2.56 to 3.17 mg/g dry weight. The three custard apple samples
displayed comparable polyphenol contents and similar DPPH radical scavenging abilities. The
Taiwanese sample demonstrated the strongest total reducing power, whereas the Dong Banh
sample had the weakest, with ECs, (half maximal effective concentration) values of 126.79 and
149.28 pug/mL, respectively. The results indicate that extracts from these custard apple samples
possess promising potential for application in the production of flavoring agents or functional
foods.

Keywords: Antioxidant activity, custard apple, extract, polyphenol, vitamin C.
Ngay nhan bai: 14/2/2025

Ngay chuyén phén bién: 17/3/2025

Ngay thong qua phan bién: 3/4/2025

Ngay duyét dang: 10/10/2025

NONG NGHIEP VA MOI TRUOGNG - KY 2 - THANG 10/2025 49



KHOA HOC & CONG NGHE

NGHIEN CUU UNG DUNG KHA NANG UC CHE
CUA CAOD DICH CHIET €U GUNG (Zingiber officinale L.)
BEN NAM MOC Aspergillus sp. PHAN LAP
TU BANH MOCHI KHOAI LANG TiM

Nguyén Trung Truc" ", Ding Phi Yén?, Quach Vin Cao Thi'
!Khoa Sinh hoa - Thurc pham, Truong Pai hoc Supham Ky thuat Vinh Long
"Email- trucnt@vlute.edu.vn

TOM TAT

Mochi khoai lang tim 1a san phdm két hop gitta banh gao nép va khoai lang tim c6 gia tri dinh
duong va ham luong 4m cao. Tuy nhién, dac diém ctia san phdm la c6 ham luong 4m 1on va cau
triuc mém déo, day chinh 1a diéu kién thuan loi cho su phat trién cta cac vi sinh vat gay hu hdng,
dac biét 1a nAm moc. Do d6, viéc tim kiém cac giadi phap bao quan an toan va hiéu qua tir ngudn
goc tr nhién dang 1a huéng di duoc quan tAm. Nghién cttu nay nham budc dau thtt nghiém kha
nang tc ché cta cao chiét gimg doi voi nAm moc phan 1ap tir banh mochi khoai lang tim. Két qua,
da phan lap va giai trinh tu cho thdy, dong ndm moc gay hu hong cho san phidm & diéu kién nhiét
do moi truong tuong dong 97,26% voi loai Aspergillus niger ching WM 10.75 (OR195800.1) trén
ngan hang gen. Sau 168 gi¢ nudi cdy, hoat tinh ttc ché soi ndm ctia cao chiét ct ging doi voi
chiing ndm trong nghién ctru 1a 1.000 ng/mL. Pong thoi, sau 48 gio nuoi cdy, hoat tinh tc ché
bao tir duoc xac dinh 1a 4 mg/mL. Két qua nghién ctru cho thdy, cao chiét cii gimg c6 tiém ning
ung dung cao trong viéc tic ché su phat trién ctia ndm moc A. nigertrong diéu kién in vitro.

Tt khoa: Aspergillus niger, cao chiét ci gung, hoat tinh khang nam, mochi.

chéng ctia cac chung vi sinh vat, bao gdm ca cac
chting ndm moc [6, 7].

1. BAT VAN BE

Mochi 1a san phdm banh gao nép duoc tieu
dung nhiéu & cac quoc gia va ving lanh thé nhu:
bai Loan, Trung Quéc va Nhat Ban [1]. Day 1a san
phdm banh ngot, mém va c6 tinh chat dan héi véi
do dinh nhe do d6 4m cao va ham luong gao nép
cao [1]. Khoai lang tim (KLT) dugc b6 sung vao
trong thanh phan banh mochi giup tang gia tri
dinh dudng, mau sic va huong vi san pham. Véi
ham luong dinh dudng cao, d0 4m khoang 62,2%
va pH gan nhu trung tinh [2], mochi KLT c6 thé
duoc xem 1a moi truong tot cho su phat trién cia vi
sinh vat. Phuong phép dién hinh dé ché bién banh
mochi thuong 1a hap hon hop nguyén liéu, néu bao
quan & diéu kién nhiét do lanh dan dén thanh phan
tinh bot bi thoai hoa [3], toc do thoai hoa dat mic
toi da & khoang 5°C [4]. Do d6, banh mochi

Gung (Zingiber officinale 1..) la mot trong
nhing loai cay thao duoc phé bién nhat thuoc ho
Zingiberaceae [8] va dugc Cuc Quan ly Thuc
phdm va Duoc phdm Hoa Ky (FDA) ching nhan 1a
an toan cho muc dich s dung (GRAS) [9]. Trong
thanh phan dich chiét ctia ca gimng da duoc bao
cao co chtta cac thanh phan c6 hoat tinh sinh hoc
bao gdém: Monoterpenoid, sesquiterpenoid, hop
chat phenolic va cac dan xuat nhu: Aldehyde,
ketone, ruou, este, co6 phé khang khuin rong,
chong lai su phat trién cta vi sinh vat [10]. Mot s6
nghién cttu chiing minh cao dich chiét tir cti gimg
thé hién kha nang khang manh dai vdi cac ching
nam moc nhw: Penicillium digitatum [11],
Aspergillus niger [12], A. flavus [13] va Rhizopus

thuong khong duoc bao quan trong diéu kién lanh
[5]. Tuy nhién, viéc bao quan banh mochi & nhiét
do phong thuong dan dén sy phat trién nhanh

stolonifer [14].

Tuy nhién, tng dung ctia gung trong viéc
ngan can su phat trién clia ndm moc trong san
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phdm banh, dac biét 1a banh mochi chua dugc
nghién ctu. Do d6, nghién cttu ting dung kha nang
khang ndm cta cao dich chiét ging trén banh
mochi KLT duogc thuc hién. Nghién cttu giap cung
cap mot cai nhin téng quan vé tiém nang tmg dung
cao dich chiét ci ging nhu mot chat khang vi sinh
vat trong cac san pham thuc pham, giup gia ting
gia tri cam quan va kéo dai thoi gian bao quan.
2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap phan 1ap ndm méc trén banh
mochi KLT

Quy trinh ché bién banh mochi KLT duoc
thuc hién theo Ren va cs (2020) [15] voi mot so
diéu chinh. KLT sau khi dugc hap chin va nghién
min, tién hanh phoi tron voi tinh bot gao nép voi ty
1é 35% (w/w) so voi KLT, diéu chinh ham luong
am dén 55% (w/w) va b6 sung duong vai ty 1& 42%.
Nguyen liéu sau khi phdi tron duoc hap & 100°C
voi thoi gian 30 phut. Sau khi chin tién hanh dinh
hinh san phdam va bao quan & 25°C (Hinh 1).

Hinh 1. Banh mochi KLT thanh phim

Phuong phéap phan 1ap nAm moéc: Banh mochi
thanh phdm bao quéan & 25°C cho dén khi hu hong
(bat dau xuat hién nhing vét do nim moc phat
trién). Nam méc duoc phan 1ap dua theo quy trinh
ctia Aratjo va cs (2001) [16], co chinh stta va b6
sung: Dung dao cat nhitng mau banh co kich
thudc 5 x 5 mm chira nAm moc dat lén trung tam
dia petri da chuan bi sén moi truong Potato
Dextrose Agar (PDA, Himedia, An P¢). Khuin ty
nam duoc nudi cay trong bong toi trén moi trudng
PDA, nhiét @6 30 + 2°C. Sau khi phan lap, cac mau
niam duoc quan sat bang mat thuong va kinh hién
vi vé hinh dang tan nam, hinh dang khuén ty, mau
sic khudn ty, mau sic bao tit, hinh dang bao tir dé
tién hanh nhan dién so bg. Sau do tién hanh cay
tach rong va lam thuan ching nam.

2.2. Phuong phap dinh danh ndm méc bing ky
thuat PCR

Phuong phap tach chiét ADN téng so: DPia nAm
thuan duoc nuoéi ciy trong diéu kién nhiét do 30 +
2°C. Sau d9, tién hanh trich ADN theo phuong phap
ctua White va cs (1990) [17]. Gen 16S rRNA duoc
khuéch dai bang PCR st dung cip primer ITS1 va
ITS4, trinh ty cta ITS1 (moi xudi): 5-
TCCGTAGGTGAACCTGCGG-3’; ITS4 (mbi nguoc):
5“TCCGTAGGTGAACCTGCGG-3' [17]. San phim
PCR sé duoc gui giai trinh tu & Cong ty Macrogen
(Han Quoc), két qua giai trinh te viing gen 16S
rRNA dem so sanh véi cac trinh ty trong ngan hang
dix lieu gen cta National Center for Biotechnology
Information (NCBI) bang cong cu BLASTn.

2.3. Phuong phép trich ly cao chiét ct gimg

Gung (Zingiber officinale 1) st dung trong
cac thi nghiém duoc thu mau tai phuong Long Ho,
tinh Vinh Long (nay la xa Long Hé, tinh Vinh
Long). Gung duoc thu hoach khi cay bat dau vang
14, héo rung. Nguyén liéu tuoi sau khi thu hai duoc
loai bé nhitng ct bi hu hai do con trung hoac sinh
vat gay hai, bi thoi rita va dap nat.

Phuong phap diéu ché cao chiét ethanol duoc
thuc hién theo Basri va Fan (2005) [18] véi mot s6
diéu chinh. Gimg tuwoi sau khi thu hai duwoc rira
sach, got v, thai 1at mong déu (d6 day khoang 2 —
3 mm), sau d6 dé rao tu nhién, tién hanh sy bang
khong khi nong ¢ 50°C dén khai luong khong déi.
Mau gimng kho duoc nghién nho va tién hanh
ngam chiét voi dung moi ethanol 99,7% theo ty lé
nguyén liéu/dung méi 1/10 (w/v) trong 24 gio &
nhiét do phong, sau d6 loc lay dich loc. Ba dem
ngam lai v6i dung moi, 1ap lai 3 1an cho dén khi
dich loc trong, mdi lan trong 24 gio. Dich loc sé
duoc loai bé dung moéi bang thiét bi c6 quay chan
khong & nhiet do 45°C, toc do quay 100 rpm. Cao
chiét thu duoc sé duoc bao quan & nhiét do - 4°C.

2.4. Phuong phap x4c dinh hiéu qua trc ché
cta cao dich chiét cit gimg déi véi ndm mdc gay
hi hong banh mochi

Kha nang tc ché soi ndm cda cao dich chiét
duoc danh gia biang phuong phap tc ché soi ndm
va bao tr dugc thyc hién theo Tyagi va Malik
(2010) [19].
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Phuong phap ttc ché soi nam: Tiét trung moi
truong PDA, khi chai moéi truong dat nhiét do
khoang 55 - 60°C thi dua cao dich chiét gimg da
pha loang theo day nong do lan luot 1a: 600, 700,
800, 900, 1.000, 1.100 ug/mL va mau doi chimg
(khong b6 sung cao dich chiét) dugc chuyén vao
cac dia petri. Phoi kho dia duéi dén UV. Sir dung
cork borer c6 duong kinh 6 mm cat mot khoi ndm
trén dia ndm, sau do cdy lén dia moi truong vira
chudn. U mau & nhiét do 30 + 2°C trong 24 gio,
quan sat, do duong kinh cta tdn ndm theo timng
ngay va ghi nhan két qua. Khi duong kinh cta tan
nam & mau do6i ching khong con phat trién thi két
thuc thi nghiém. Hoat tinh khang nam (HTKN)
ctia cao chiét ci gtmg (%) duoc tinh theo cong
thitc ctia Tyagi va Malik (2010) [19]:

HTKN (%) = = x 100

R @

Trong d6: R 1a duong kinh ndm phat trién &
mau doi ching (cm), r 1a duong kinh ndm & mau
cao dich chiét (cm).

Phuong phép tc ché bao tir ndm: Bao tr nAm
duoc thu nhan tir dia nuéi cdy thuan bang cach
nhé 2 mL nudc cat vo trung vao bé mit thach, cao
nhe bang que cdy dé thu dich huyén phu bao ti,
sau do loc qua gac vo trung dé loai bd manh soi
nam. Mat s6 bao tit trong dich huyén phu duoc xac
dinh bang buéng dém héng cau (hemocytometer)
va diéu chinh vé nong do 10° CFU/mL bang cach
pha loang voi nuoc cat vo trung. Tiép theo, st
dung micropipet hat 100 uL tir eppendorf cho vao
dia c6 chtta moi truong da bé sung cao chiét & cac
nong do 1an luot 1a: 1, 2, 3, 4, 5 mg/mL va mau doi
ching (khong bé sung dich chiét). Dung que ciy
trang, trang déu mat dia cho dén khi kho. U mau &
nhiét do 30 + 2°C trong 24 gio va so sanh khac biét
su phat trién ctia bao tr & nhitng néng do khac
nhau.

2.5. Phuong phap xtx Iy s6 liéu

Tat ca cac so lieu caa thi nghiéem duoc ghi
nhan, phan tich va xtt ly thong ké bang phan mém
Excel va Statgraphics 19, & mic y nghia 5% va
kiém dinh LSD. Do twong dong trinh tw ndm phan
lap duoc so sanh voéi cac trinh ty trén ngan hang
dir lieu NCBI bang chuong trinh BLASTn. Cay pha

hé duoc xay dung biang phan mém Megall dua
trén thuat toan Neighbour-joining [20] v6i gia tri
bootstrap 1a 1.000 1an lap lai [21].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap ndm mdc trén banh
mochi KL'T

Ban dau, tréen bé mat san pham banh mochi
xuat hién cac ddm nho mau tring nga hodc xam
nhat (to ndm non). Sau 2 — 3 ngay bao quan & nhiét
do phong (25 + 2°C), to ndm chuyén d4n sang mau
xam dam, nau sam, roi mau den dac trung khi ndm
trudong thanh. Nam moc ban dau moc theo ting
dom tron nho, sau do lan rong ra tao thanh cac
mang 16n, tao thanh 16p bé mait moc xu xi, bong
x0p. San phdm co mui hoi dac trung va chua. O
cac khu vue bi moc kém theo sy xuat hién cta cac
vét uot hodc nhot nhe. Khoi banh mochi KLT sau
khi xuat hién cac dau hiéu trén duoc dem di phan
lap. Két qua phan 1ap duoc chiing nam Al va A2.
Cac chtng nam phan 1ap duoc c6 cac dic diém
tuong tu voi chung Aspergillus sp. vé hinh thai cta
soi nam va bao tir quan sat dudi kinh hién vi theo
két qua nghién cttu cia Nguyén Huy Thuén va cs
(2021) [22].

Sau 7 ngay nuoéi cdy trén dia petri & nhiét do
30 + 2°C, duong kinh khuan ty nam dat kich thuéc
ttr 5 - 7 cm. Soi ndm ngan, thing va c6 mau den,
moc sat vao moi truong thach (Hinh 2A). Duong
kinh khuén ty ndm phan lap tir moéi truong co6 kich
thuoc 16n hon so voi két qua nghién ctru cda
Akhtar va cs (2014) [23], sau 5 - 7 ngay nuodi cay &
nhiét do phong dat kich thudc la 4 - 5 cm. Theo
Nguyén Thu Mai va cs (2009) [24], sau 7 ngay
nuoi cay & 27 - 32°C, duong kinh khuén ty nim dat
4,4 -5,8 cm.

Hinh thai ban dau cta khuidn ty nim
Aspergillus sp. trén moi truong PDA bong xop va
c6 mau trang. Giai doan dau nay thé hién su phat
trién tich cuc cta hé soi nAm. Tuy nhién, khi ndm
trudng thanh va bat dau sinh san bao ti, khuan ty
ndm nhanh chéng chuyén sang mau den dic
trung. Su hoa den nay 1a do san xuét cac bao ti vo
tinh (conidia) c6 sac to toi mau, tao thanh mot 16p
day dac trén bé mat heé soi [25]. Két cau ctia khudn
ty nam trudng thanh dic va tré nén c6 dang hat, cé
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bot do s6 luong lon cac cudng sinh bao ti
(conidiophore) va bao tir moc day dac. Cac mép

cta khuén lac A2 trén moi truong PDA co vién

mau vang nhat, viung ngoai vi nhat mau nay cho
thay mat trudc cta hé soi dang tich cuc phat trién
khi n6 lan rong trén bé mat thach.

Hinh 2. Hinh th4i nim ching A2 sau 7 ngay phét trién trén thach PDA
A. Mat truoc; B. Mat sau; C. Hinh thai cuéng sinh bao tir nam duoi kinh hién vi 6 vat kinh 100X)

Khi quan siat mat dudi coa khuin lac
Aspergillus sp. phat trién trén moi truong PDA
(Hinh 2B), c6 mau vang nhat. Sac t6 ndy & mat
dudi ctia khuén lac 1a mot diac diém dung dé phan
biet Aspergillus sp. voi cac loai ndm khac, do
Aspergillus sp. c6 thé tao ra cac mau sic khac
nhau & mat dudi [26]. Ngoai ra, khi khuan ty ndm
phat trién c6 thé quan sat thdy trén moi truong
PDA c6 xuat hién cac cac vét nut hodc ranh tda
tron trén moi truong thach. Nguyén nhan c6 thé
lien quan dén sy mat nudc cua thach do qua trinh
trao ddi chat ctia ndm hodc ap luc vat ly do hé soi
dang phat trién gay ra [26].

Khi quan sat dudi kinh hién vi, cac soi ndm co
vach ngan, trong suot. Cac cudng sinh bao tir dai,
thanh nhan va trong suét, tré nén sdm mau hon
khi tién gan dén dinh, ngay dudi tai bao ti (Hinh
2C). Tui bao tr duoc bao pht bdi hai lop té bao la
té bao trung gian va té bao sinh bao ttt. Cac té bao
sinh bao t tao ra cac chudi bao t hinh cau, mau
den véi bé mat tho rap, cac bao tir tap hop tao
thanh chudi bao tit téa ra tir tdai bao tir. Theo Li va
cs (2007) [27], mau sac den cta bao tir 1a do su
hién dién cta cac sic t6 melanin trong thanh té
bao bao tir. Cac mo ta vé loai nAm nay phu hop voi
mo ta vé chung A. niger duoc phan 1ap va mo ta
theo két qua nghién cttu ctia Barwant va Lavhate
(2020) [28], cho thay cac dau bao tr 16n, mau nau
sam dén den. Theo Akhtar va cs (2014) [23], bao
tr phan lap tir Aspergillus sp. tao thanh chubi va
chtt yéu c6 mau nau den hoidc den. Dong thoi, két
qua nghién ctu ctia Nguyén Thu Mai va cs (2009)

[24] cting cho thay, bao tt cia chiung A. niger khi
quan sat duoi kinh hién vi c6 hinh gai va xu xi, bé
mit ctia bao t&t phan 1ap khong nhan ma c6 két cau
tho rap.

3.2. Két qua dinh danh ching nim phan lap
A2

Két qua giai trinh tu doan gen 16S rDNA trén
NCBI cho thay, ching ndm phan lap A2 tuong
dong 97,26% voi ching Aspergillus niger ching
WM 10.75 (OR195800.1), 97,26% vo6i chung
Aspergillus niger chuing DKA69-2 (PQ047499.1) va
97,26% voi chung Aspergillus niger ching YTF9
(OM841712.1). Két qua xay dung cay pha hé cho
thay, chiing ndm phan 1ap A2 c6 méi quan hé gan
voi chiung Aspergillus niger chuing WM 10.75
(OR195800.1) (Hinh 3).

Ching Aspergillus niger (ching A)

r A nigerching WL 10.75 (OR193800.)
2 A nigerching DKAGS-] (PQUATAN0.)
T A igerching YTFO (OMBA[TIL1)

A, nigerching MEBPOS2 (MTS97437.1)
A. awaari ching HGAT (KX099667.1)
A. niger ching ATHUMS34T (MTI90T33.1)

>
y

Hinh 3. Cay pha hé x4c dinh loai va mdi quan hé
phan loai cia chiing ndm phan lap A2
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3.3. Két qua x4c dinh hoat tinh khang nim ctia
cao chiét ct gimg d6i véi soi ndm

Quan sat thi nghiém cho thdy, sau 168 gio
nudi cdy, soi nAm & mau doi chimg da phat trién
manh, bao pht toan by bé mat moi truong, ching
to diéu kién nuoi cay thuan loi cho su sinh truéng
ctia nAm moc. Nguoc lai, & caic mau c6 bd sung cao
chiét gimg, duong kinh tdn nidm giam dan theo
nong do cao chiét, thé hién xu huéng tc ché ro
rét. Dac biét, & néng do 1.000 - 1.100 pg/mL, su
phat trién ctia nAm gin nhu bi kim ham hoan toan
ngay ca sau 168 gio, trong khi & n6ng do thap hon

TO0

Eidi chitng pi/mL

p],n'mL

a
i

bk

=5

(600 — 800 pg/ml), tan nidm van ting trudng
nhung toc do6 cham so v6i mau doi chimg. Ngoai
ra, két qua ciing cho thdy, thoi gian nuoi cay co
anh hudng dang ké dén hiéu qua tc ché.

O giai doan 72 gid, su khac biét gitta cac nong
do6 chua thé hién ro rang. Tuy nhién, khi kéo dai
thoi gian nuoi cdy dén 120 va 168 gid, xu huéng
giam toc do phat trién tan ndm theo nong do cang
1o rét. Diéu nay chimg minh rang, hiéu qua tcc ché
ctia cao chiét ging khong chi phu thuoc vao liéu
luong st dung ma con duy tri 6n dinh trong suot
qué trinh nuoi céy dai ngay.
1.000
pemL
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uga"mL ﬂs-“mT- pgmL
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Hinh 4. Puong kinh tan ndm A. nigerctia cao dich chiét gitng & cac néng do theo thoi gian

HTKN ctia cao chiét ct gimmg & cac nong do
khac nhau doi voi sw phat trién ctia soi ndm A.
niger & cac khoang thoi gian nuéi cay duoc thé
hién & hinh 5. Puong kinh khuin ty ching nim
Aspergillus niger qua 168 gi¢or khao sat déu c6 xu
huong tang dan. O cac nghiém thitc b8 sung cao
dich chiét gimg déu c6 kha ning tc su phat trién
ctia nam A. nigerva khac biét c6 y nghia & muc 5%
so voi nghiém thiec doi chimg (p < 0,05). Két qua
ciing cho thay, nghiém thic xit ly cao dich chiét
voi nong do cang cao thi HTKN cang cao. Tai cung
mot thoi gian, cac dia chita cao dich chiét ging voi
noéng do 1.000 va 1.100 pg/mL déu cho thiy kha
nang khang nam t6t hon so véi cac nghiém thic
con lai (p <0,05).

O thoi diém 72 giv sau khi xtt ly (GSKXL), ca
3 nghiém thie 900, 1.000 va 1.100 pg/mL déu co
hiéu qua trc ché nam A. niger1a 100%. Trong khi
d6, 3 nghiém thic 600, 700 va 800 pg/mL co

HTKN lan luot 1a 80,1; 86,6; 95,0%. O thoi diém 120
GSKXL, duong kinh khudn ty ndm & tat ca cac
nghiém thtc xtt Iy déu c6 xu huéng ting lén, dong
thoi HTKN ching ndm A2 & cac nghiém xit ly déu
c6 xu huéng gidm dan, trir nghiém thic 1.100
pug/mL (p < 0,05). Nghiém thtc 1.000 pg/mL &
thoi diém 120 GSKXL c6 HTKN giam xu6ng so voi
thoi diém 72 GSKXL va thap hon 0,6% so voi
nghiém thie 1.100 pg/mL & cung thoi gian xtt ly.
Tuy nhién, sy khac biét gitra 2 nghiém thic nay
khong c6 y nghia thong ké. Do do, ¢ thoi diém 120
GSKXL, cao chiét ctt gtmg bd sung & 2 nong do
1.000 va 1.100 pg/mL déu c6 hiéu qua tc ché
ching ndm A2 cao nhat. Trong khi d6, nghiém
thitc b6 sung cao chiét ctt ging & nong do 600
pg/mL 1a nghiém thic c6 HTKN thap nhat va
khac biét co y nghia thong ké so véi cac nghieém
thitc con lai (p < 0,05). O thoi diém 168 GSKXL,
duong kinh khudn ty ndm moc tiép tuc ting va
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HTKN ciing tiép tuc giam dan. Nghiém thtc 600,
700, 800 va 900 pg/mL c6 HTKN trung binh giam
6,52% so voi thoi diém 120 GSKXL va 10,47% so voi
thoi diém 72 GSKXL. Trong d6, nghiém thitc b
sung cao chiét ca gimg & néng do6 600 ug/mL co
HTKN thap nhat (65,83%), giam 14,27% so voi thoi
diém 72 GSKXL. Hai nghiém thitc b6 sung cao
chiét ct gimg véi néng do 1.000 va 1.100 pg/mL
van 1a hai nghiém thitc c6 HTKN cao nhat do6i voi
su phat trién cta khuén ty chung nam A2.

150
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Hinh 5. Hoat tinh khang ndm (%) chiing nim A2
sau 168 gio quan sat cta cao chiét ct gimg

Ghi chu: Cac chir cai khac nhau trong cung mot
nong do thé hién sur khac biét co y nghia thong ké
¢ mutc 5% theo phép thir LSD. SO liéu trong hinh I4
gid tri trung binh + do léch chuan cua 3 Ian lap lai

D chimg g/,

mg/mL

Két qua nghién ctru HTKN nam A. niger cia
cao chiét cu gimg cho thay, HTKN dat cao nhat &
nong do 1.000 va 1.100 pg/mL tai tat ca cac thoi
diém khao sat (p < 0,05). Két qua nay tuwong déng
voi két qua nghién ctu cta Ficker va cs (2003)
[29], theo do cac hop chat c6 hoat tinh sinh hoc
trong ging & néng do 1 mg/mL cé kha ning
chong lai su phat trién cta cac ching vi sinh vat
gay bénh. Tuy nhién, két qua trén lai cao hon két
qua nghién ctu ctia Eldesouky va cs (2023) [30], &
néng do6 800 pg/mL hiéu qua Gc ché nim
Fusarium solani dat 83,33%. Trong khi do, theo két
qua nghién cttu cua Xi va cs (2022) [31], cao chiét
ct gimg véi néng do 20 mg/mL moi e ché hoan
toan duoc su phat trién cta soi ndm cua F. Solani
Agrawal va cs (2018) [32] 1a 62,5 mg/mL moi dat
hiéu qua tc ché Candida albicans.

3.4. Két qua x4c dinh hoat tinh khang bao tir
nim ctia cao chiét ca gimg

Hoat tinh khang bao t&t nAm A. niger ctia cao
chiét cu gimg & cac nong do khac nhau dugc thé
hién ¢ hinh 6. Két qua cho thay, sau 48 gi0 quan
sat, & néong do 4 mg/mL cao dich chiét gimg c6
kha nang tic ché hoan toan su phat trién ctia bao tir
nam A. niger.

3 4 5
mg/mL my/mL mg/mL

2 I I 11

Hinh 6. St phat trién bao t&t nAm A. niger sau 24 va 48 gio quan sat

Theo Ghosh va cs (2008) [33], cac hop chat tu
nhién duoc chiét xuat tir cao chiét thuc vat déu co
kha nang khang khué4n. Cac hop chét phenolic chi
yéu la gingerol, shogaol va paradol, tao nén nhiéu
hoat tinh sinh hoc khéac nhau ctia gimg [34]. Két
qua nghién ctu cua Ali va cs (2016) [35], da xac
dinh cac thanh phan trong gimg c6 hoat tinh sinh
hoc nhu: o-pinene, 1,8-cineole va borneol, déu co
kha niang tc ché sy phat trién cta nam
Colletotrichum gloeosporioides. Dong thoi, két

qua nghién ctu cua Beristain-Bauza va cs (2019)
[36] ciing da ching minh cac hop chat terpene
nhu: B-bisabolene, o-curcumene, zingiberene, o-
farnesenem, o-pinene, borneol, camphene va
linalool trong gtmg déu c6 dac tinh khang khuan.
Ngoai ra, cac thanh phan c6 chtra trong cao dich
chiét ging nhu: 6-gingerol, 8-gingerol, 10-gingerol
va 6-shogaol da cho thiay hiéu qua trong viéc trc
ché sy hinh thanh mang sinh hoc va soi nam [37].
Céac thanh phan y-terpinene va citral trong tinh dau
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gimg cing cho thay, hoat tinh khang nam doéi voi
A. flavus [38]. Két qua nghién cttu cia Aghazadeh
va cs (2016) [39] ciing chi ra ring, cao chiét ging
c6 kha niang khang nam va hinh thanh mang sinh
hoc tot boi nam do6i voi C. albicans va C. krusei.
Tuy nhién, do su khac biét vé s6 luong va thanh
phan nén dic tinh khang ndm cta cao dich chiét
khong phai do mot co ché cu thé ma tac dong boi
nhiéu co ché khac nhau & muic do té bao. Cac
thanh phan c6 hoat tinh sinh hoc trong gimg cé
kha nang tic dong dén vi ndm bang cach gay chét
t€ bao hodc tc ché enzyme lién quan dén sinh
téong hop axit amino [40]. Theo Burt (2004) [40],
diéu nay 1a do su hién dién cua cac hop chat nhu:
Terpenoid, alkaloid va polyphenol, nhitng chat co
thé tuong tac voi enzyme va protein clia mang té
bao, dan dén su phan tan ctia dong proton ra ngoai
té bao. Ngoai ra, kha nang ky nuéc ctua cac cao
dich chiét giup chung dé dang tham nhap vao
mang té bao vi nam va ty thé, gay roi loan cau triac
mang va thay d6i tinh tham, dan dén té bao nam bi
tén thuong va chét [41]. Mot so6 nghién ctu ciing
cho thay, cao dich chiét thuc vat c6 thé anh huong
dén hé thong enzyme, gay tc ché ho hap va dan
dén su suy thodi ctia té bao [40]. Pha vo mang té
bao soi nAm va gay bat hoat enzyme lién quan dén
qué trinh téng hop thanh té bao hodc trao ddi chat,
déng thoi tc ché qua trinh phan chia té bao, lam
cham hodc nglmg su phat trién ctia soi nam [42].

HTKN ctia cao dich chiét gimg cang tang khi
tang noéng do xt ly tir 600 lén 1.000 pg/mL doi voi
soi nam va tir 1 1én 4 mg/mL d6i voi bao tit nam.
Nguyén nhan 1a do, khi nong do cao dich chiét
tang, ham lwong cac hop chat tc ché soi ndm nhu:
Phenolic, alkaloid, hodc cac hop chat bay hoi ciing
tang. Két qua nay phu hop voi két qua nghién ctru
cua Rawai va Adhikari (2016) [43], theo d6 ving
tc ché nam F. oxysporum cua cao dich chiét gimg
tang tir 11 - 16,27 mm khi tang nong do xt ly ti
250 lén 750 mg/mL. Péng thoi, két qua nghién
cttu cia Mahmoud va cs (2011) [44] cing chi ra
rang, cao chiét 14 neem ttc ché kha nang gay bénh
ctia nam A. flavus, A. fumigatus va A. niger tang
dan khi tang néng do xit ly. Két qua nghién ctu
cta Sultana va cs (2008) [45] cho thay, & nong do
100 pg/mL thu nhan tir cay sau dau c6 kha nang

pha hiy mang té bao ndm nhanh hon so voi nong
do thap.

4. KET LUAN

ba phan lap duoc 2 chiing nam Aspergillus
gay hu hong trén san pham banh mochi KLT. Két
qua giai trinh tu gen 16S rRNA ching nam phan
lap A2 tuong dong 97,26% voi loai Aspergillus niger
ching WM 10.75 (OR195800.1). Hoat tinh khang
nam cua cao dich chiét cti gimg doi voi ching nam
A. niger sau 168 gio nuodi cdy la 1.000 pg/mlL.
boéng thoi, hoat tinh khang bao tt ctia cao dich
chiét ct ging doi voi ching ndm A. niger sau 48
gid nuoi cay 1a 4 mg/mL. Két qua nay khang dinh
tiém nang tng dung cta cao chiét ci gimg trong
viéc kiém soat su phat trién cia nAm moc A. niger
trén banh mochi KTL trong diéu kién in vitro.
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ASSESSMENT OF THE ANTIFUNGAL EFFICACY OF GINGER RHIZOME (Zingiber officinale L.)
EXTRACT ON Aspergillus sp. ISOLATES FROM PURPLE SWEET POTATO MOCHI

Nguyen Trung Truc', Dang Phi Yen', Quach Van Cao Thi'
! Faculty of Biochemistry and Food technology,
Vinh Long University of Technology Education

Abstract

Purple sweet potato mochi, a traditional product combining glutinous rice cake with purple sweet
potato, is characterized by high nutritional value and elevated moisture content. However, its soft
and elastic structure, together with high water activity, provides favorable conditions for
microbial spoilage, particularly mold contamination. Developing safe and effective preservation
strategies from natural sources has therefore become an important research focus. The present
study aimed to evaluate the antifungal potential of ginger extract against mould isolated from
spoiled purple sweet potato mochi. A spoilage mold strain was isolated and identified through
sequencing, revealing 97.26% similarity to Aspergillus niger strain WM 10.75 (OR195800.1) in the
GenBank database. In vitro antifungal assays were conducted to assess the inhibitory effects of
ginger extract on both mycelial growth and spore germination of the isolate. The results
demonstrated that ginger extract exhibited significant antifungal activity. Complete inhibition of
mycelial growth was observed at a concentration of 1000 pg/mL after 168 hours of cultivation.
Furthermore, spore germination was effectively inhibited at a concentration of 4 mg/mL after 48
hours of cultivation. Overall, these findings indicate that ginger extract possesses strong
inhibitory activity against A. niger under in vitro conditions. This highlights its potential
application as a natural antifungal agent for extending the shelf life and ensuring the fungal safety
of purple sweet potato mochi.

Keywords: Aspergillus niger, ginger extract, antifungal activity, mochi.
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ANH HUOGNG CUA VIEC THAY THE MOT PHAN NaCl
BANG CaCl./KCl BEN TiNH CHAT CAU TRUC
VA CAM QUAN CUA XUC XiCH THANH TRUNG
Nguyén Thi Hién"? ", Pham Hiru Thinh® % Nguyén Thi C4m Quynh’?

! Khoa Ky thuat Hoa hoc, Truong Dai hoc Bach khoa,

Pai hoc Quoc gia thanh pho Ho Chi Minh
? Pai hoc Quoc gia thanh pho Hé6 Chi Minh

"Email: nthien @hcmut edu.vn

TOM TAT

Viéc tiéu thu thuc phdm nhiéu mudéi an (NaCl) lam tang néng d¢ ion Na* trong co thé, tir d6 lam
gia tdng nguy co mac cac bénh ly nhu: Tim mach, ting huyét ap, suy than, ung thu dai trang va
dot quy. Nhiéu nghién cttu da cho thay loi ich stc khoe ctia viec gidm Na* bang cach thay thé
mot phan NaCl bang cac mudi clorua khac, tuy nhién anh huéng cta viec thay thé nay dén chat
lwong san pham chua duoc quan tAm va phan tich day da. Do d6, nghién ctru nay khao sat tinh
chat cau triuc va cdm quan clia cdc mau xuc xich thanh trung da thay thé mot phan NaCl bang
CaCl, hodc KCI c6 bé sung 2% dich chiét nAim men. Tinh chat ciu trac duoc phan tich theo
phuong phap phan tich ciu trac (Texture Profile Analysis); tinh chat cdm quan duoc danh gia
thong qua phuong phap mo ta dinh luong véi hoi ddng 10 chuyen gia. Két qua cho thay, CaCl,
gay ra mot s6 huong vi khong mong mudn nhu tanh, chua va dang, dong thoi ciing anh huéng
tiéu cuc dén tinh chat cau truc. Nguoc lai, KCI c6 kha nang gitr nude tot, gitp duy tri cau tric cta
san pham tot hon CaCl,. Nong do thay thé NaCl khuyén nghi cho san ph4dm xtc xich thanh triing
1a 20% NaCl bang CaCl, hoac 30% bang hén hop KC1 bé sung 2% chiét xuat nAm men. Nghién ctru
nay da cung cap co sé cong nghé dé gidm Na* trong xuc xich thanh trung, giup can bang muc

tiéu strc khoe voi chat lwong cau tric va cam quan.

Tt khéa: Gidm muoi, tinh chat cau tric, tinh chat cam quan, xic xich.

1. DAT VAN BE

Muo6i an (NaCl) thuc hién nhiéu chtc ning
thiét yéu trong thuc phdm. No khong chi ting
cuong huong vi ma con hoat dong nhu mot chat
bao quan, déng thoi gép phan tao két ciu va mau
sdc bang cach trc ché hoat dong ctia enzyme va vi
sinh vat. Ngoai ra, muoi dn con giup che gidu vi
dang, thuc ddy qua trinh lien két protein, tir d6 tao
ra két ciu mong mudn trong nhiéu loai thuc pham.
Tt ché bién thit, mi 6ng dén bao quan dua chua va
san xuat pho mai, mu6i dong vai tro then chot
trong cong nghiép thuc pham.

Tuy nhién, viéc tieu thu muéi dn qua mirc c6
lien quan dén nhiéu van dé suc khoe nghiem
trong, bao gom cac bénh: Tim mach, phi dai co tim
(phi dai that), tén thuong than va anh hudng dén

cac co quan khac. Pang chu y, khoang 75% luong
muodi an tiéu thu dén tir thuc phdm ché bién san,
von duoc tiéu dung rat nhiéu hién nay. Cac van dé
vé stc khoe do mudi an thuong dén tir su du thira
ion Na’, dan dén chénh léch 4p suat thdm thau té
bao [1]. T6 chic Y té Thé gioi (WHO) dat muc
tiéu giam 35% ham lwong Na* trong cac nhom thuc
pham trong diém vao nam 2025, do lwong natri
tiéu thu thuong vuot qua muc khuyén cao [2].

Nganh cong nghiép thuc pham dang tich cuc
tim kiém cac giadi phap nhim gidm ham luong Na*
trong san phdm. Nghién ctu cua Charlton va cs
(2007) [3] cho thay viec giam 32% luong Na* trong
banh mi, thay thé bing kali (K), magie (Mg) va
canxi (Ca) khong lam anh hudng dén chat luong
banh. Mot nghién ctu khac trén xuc xich cho
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thay, c6 thé thay thé 25% NaCl bang CaCl,, KCI
hodc MgCl, ma huong vi khong thay d6i [4]. Tuy
nhién, viéc thay thé NaCl biang cac mudi clorua
khac ciing c6 mét s6 nhuoc diém dang chu y. Mot
s6 nghién cttu trén xuc xich lén men cho thay, KCl1
khong nén stt dung qua 40% trong san pham thit
dé tranh gay vi dang [5, 6]. Viéc thay thé NaCl
bang CaCl, trong san phdm thit mudi ciing gay
anh hudng tiéu cuc dén mau sic va do 6n dinh vi
sinh ctia san pham [7].

Trong s6 cac mudi cé thé thay thé NaCl
trong thuc phdm, KCl va CaCl, dugc danh gia la
tiém nang nhat nho cé vi man teong doi giong
NaCl, nhung cé hai déu c6 nhitng han ché riéng.
Tuy nhién, cac thong tin vé anh hudng cua viéc
thay thé mudi dén cau tric va tinh chat cam
quan cta san phdm chua c6 nhiéu nghién ctu
chuyén sau. Tt thuc té€ d6, nghién ctru nay duwoc
tién hanh nham danh gia anh hudng cta viéc
thay thé mot phan NaCl bang KCl/CaCl, dén
tinh chat cau truc va cam quan ctia xuc xich
thanh trung. Muc tiéu ctia nghién cttu la tim ra
su can bang giita viéc thay thé NaCl va viec duy

tri cac dac tinh cdm quan mong mudn ctia san
phdm xuc xich thanh tring.
2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va quy trinh tao mau

Thanh phan cac nguyén liéu dé chuin bi
mau xuc xich duogc trinh bay trong bang 1 va 2.
Mau xuc xich duoc chudn bi dua theo quy trinh
ctia Nguyén Tién Luc (2016) [8] vdi cac buoc
nhu sau: Dau tién, mé va thit dong lanh duwoc ra
dong ¢ nhiét do tx -4 dén -2°C. M sau khi ra
déng duoc xay nhuyén va can. Thit sau khi ra
dong sé duoc chat nho, can, réi xay tho (kich
thudc 3 — 5 mm) va ti€p tuc xay nhuyén & nhiét
do dudi 12°C. Sau d6, ma, thit cung cac loai gia
vi, phu gia duoc phoi tron déu, nhoi dinh lwong &
nhiét do 12 - 14°C. Tiép theo, xuc xich duoc say
kho & nhiét do 70 - 80°C trong 1 gio, hap thanh
trung & 75°C trong 35 phut dé dam bao chat
lwong va an toan. Sau cong doan lam nguoi, xuc
xich duoc dong goi, hat chan khéng va bao quan
& nhiét @6 0 - 4°C trong vong 2 ngay trudc khi
thuc hién cac thi nghiém.

Bang 1. Ti 1& cac nguyén liéu chinh cho méu xuc xich thanh triing

STT Nguyén liéu chinh Tile (%, w/w)
1 Thit ga 58,47
2 Mo heo 22,28
3 Thit nac heo 19,25
Bang 2. Thanh phan cac nguyén liéu phy, tinh theo % trén hén hop nguyén liéu chinh, cho miu xic xich
thanh trung
STT Nguyén liéu phu Luong (%, w/w trén hon hop nguyén liéu chinh)
1 Nuoc da 23,16
2 Protein dau nanh 2,28
3 Tinh bot khoai tay 10,99
4 Polyphosphat (Tari K7) 0,34
) Natri nitrite 0,04
6 Toi 0,15
7 Tiéu 0,34
8 Umami 0,28
9 Nhuc dau khau 0,09
10 Gung 0,07
11 Cochineal 0,04
12 Natri dehydroacetat 0,13
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Mau duoc chuén bi tai b phan Savory Food
ctia Cong ty ASIA SHINE (s6 404 Huynh Van
Banh, phuong Phd Nhuan, thanh pho Hé Chi
Minh) va cac thi nghiém phéan tich duoc thuc hién
tai Phong thi nghiém thuéc B6 mon Cong nghé
Thuc phdm, Truong Dai hoc Bach khoa, Pai hoc
Quoc gia thanh pho Ho Chi Minh.

2.2. B0 tri thi nghiém

2.2.1 Xdc dinh ham lrong NaCl to7 uu theo thi
hiéu nguoi tiéu dung

Thi nghiém nay duoc thuc hién nhim xéac
dinh ham lugng NaCl dugc nguoi tiéu dung ua
thich nhat trong san phdm xuc xich thanh trung.
Day 1a buoc tién dé 1am co so cho cac thi nghiém
thay thé mot phan NaCl biang CaCl,/KCl. Ham
luong NaCl ctia cdc mau trong thi nghiém duoc
trinh bay & bang 3.

Bang 3. Ham leong NaCl ctia cac mau xuc xich
trong thi nghiém khéo sat mac d¢ wa thich

Mau Iju(mg NaCl (%, w/w trén
hon hop nguyén liéu chinh)
S1 4,8
S2 6,4
S3 8,0
S4 9,6
S5 11,2

Sau khi 14y ra khoi ti lanh, cac mau xuc xich
duoc lam 4m tu nhién trong 30 phut, sau d6 duoc
chan trong nudc s6i & 100°C trong 5 phut, roi dé
ngudi & nhiét d6 phong trong 10 phut. M6i mau
sau do duoc cat thanh timg lat hinh tru, chiéu cao
2 cm va duong kinh 2 cm. Cac lat duoc dat riéng
trong hop nhua c6 nap day, duoc ma héa bang ma
s6 ngau nhién gom ba chit s6 dé dam bao tinh
khach quan.

Thi nghiém duoc tién hanh voi 150 nguoi
tham gia danh gia. Truoc khi ném mau dau tién va
gitta cac lan thtt mau, nguoi tham gia danh gia
duoc yéu cau dung nuodc thanh vi dé lam sach
khoang miéng, loai bé du vi. Qua trinh danh gia
thi hi€u st dung thang diém 9 mtic, trong d6 mirc
1 twong tng “cuwc ky khong thich” va mic 9 1a “cuc
ky thich”. Mau c6 diém yéu thich trung binh cao

nhat sé duoc st dung lam chudn trong cac thi
nghiém thay thé mot phan NaCl bang KCl/CaCl,.

222 Anh hudng cia viéc thay thé mot phan
NaCl bang CaCl, hoac hon hop KCI bo sung 2%
chiét xuat ndm men dén cau tric va tinh chat cam
quan cua xuc xich thanh trung

Dua trén ham luwong NaCl t6i vu xac dinh ti
thi nghiém 2.2.1 (mau MO00), thi nghiém duoc tién
hanh voéi hai chudi thi nghiém song song nham
danh gia anh hudng cta viéc thay thé mot phan
NaCl bang hai loai muéi khac nhau:

- Chubi thi nghiém 1: Mot phan NaCl duoc
thay thé biang CaCl, & cac mirc 10% (Cal0), 20%
(Ca20), 30% (Ca30) va 40% (Ca40) tinh theo khoi
luong NaCl ban dau ctia mau toi wu.

- Chubi thi nghiem 2: M¢t phan NaCl duoc
thay thé bang KCl & cac muac 10% (K10), 20%
(K20), 30% (K30) va 40% (K40) tinh theo khoi
luong NaCl cia mau t6i vu, dong thoi b sung 2%
dich chiét ndm men (tinh theo khéi luong NaCl
ban dau) nham giam vi dang dac trung ctia KCl
[9]. CaCl, anh hudng manh dén cau tric cta san
pham xuc xich va it anh hudng dén vi, nén dich
chiét nAm men khong duoc bé sung trong chudi
thi nghiém vai CaCl, [10].

Phuong phéap danh gia cac chi tiéu vé tinh chat
cau truc co ly va cam quan ctia mau duoc trinh bay
trong phan 2.3.

2.3. Phuong phap phan tich

2.3.1. Tinh chéat cau triic co Iy

Thiét bi Brookfield CT3 duoc sit dung dé phan
tich dac tinh két cdu. Mau xuc xich duoc chuin bi
voi chiéu cao 20 mm va duong kinh 25 mm, st
dung thiét bi dam thung. Do cing (gf), do déo
(gumminess) va do két dinh (cohesiveness) dugc
tinh toan theo phuong phap ctia Bourne (2002) [11].

Phuong phéap phan tich cau trac (Texture
Profile Analysis — TPA) duoc thuc hién dya trén
nguyén ly nén mau xdc xich hai 1an va ghi nhan
luc tac dong trong sudt qua trinh. Cac thong so
thu duoc tir phép do bao gom: Do cting, do co két,
do dan hoi va do dai. Trudc khi do, xtuc xich duoc
chuén bi theo nghién cttu ctia Herrero va cs (2007)
[12]: Mau duoc chan trong nudc so6i & 100°C trong
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5 phut, dé nguoi dén nhiét do phong, sau do cat bo
hai dau (méi dau 2 cm) va chia thanh cac lat hinh
tru chiéu cao 2 cm, duong kinh 2 cm. Cac mau
duoc bao quan trong hop nhua c6 nap day va ma
hoa trudce khi do.

Qua trinh do duoc tién hanh trén thiét bi
Brookfield CT3 véi cac thong s6 cai dat nhu sau:
Thoi gian git luc (hold time) 5 giay; luc kich hoat
(trigger) 50 N (twong duong khoang 0,5% tai trong
cuc dai cua thiét bi), quang duong dich chuyén
sau khi dat luc kich hoat 12 10 mm; toc do nén
(speed) 5 mm/s va thoi gian nghi gitta hai lan nén
la 2s.

2.3.2. Tinh chat cam quan

Tinh chat cam quan dugc danh gid dua trén
phuwong phap phian tich mé tad dinh Ilwong
(Quantitative Descriptive Analysis - QDA) [13], st
dung hoi dong 10 thanh vién da duoc hudn luyén
dé xac dinh va do luong cudng do cac tinh chat
cam quan chinh cta sdn pham theo thang do
cuong do 0 - 10 (0 biéu thi khong cam nhan duoc,
10 biéu thi mic cdm nhan rat manh).

Quy trinh chué4n bi mau duoc tién hanh tuong
te nhu thi nghiém & phan 2.2.1. Cac tinh chat cam
quan, phan anh su khac biét gitta cac mau, bao
gom:

- Nhom tinh chat mui: Mui thuoc tay, mui
tanh, mui thit, mui thao moc.

- Nhom tinh chat vi va cam giac trong miéng:
Vi mén, vi dang, vi umami, vi chua, cdm giac béo,
cam giac chat.

- Nhom tinh chat vé cau tric: Do mong nuoc,
do dai, do dan hoi, do chac, cam giac bot.

2.4. Xtz Iy s6 liéu

Dir lieu thi hi€u va dir lieu tinh chat cau tric
duoc phan tich bang phuong phap phan tich
phuong sai (ANOVA) mot yéu t6. Néu co su khac
biet c6 y nghia thong ke (p < 0,05), tién hanh so
sanh hau nghiém bang phép kiém Tukey dé doi
chiéu timg cap mau.

Dai voi dit lieu tinh chat cam quan, thuc hién
phan tich thanh phan chinh (Principal Component
Analysis - PCA) nham tryc quan héa méi quan hé
gitta mau va tinh chat cdm quan, ciing nhu nhan
dién cac nhom mau co6 dic diém cam quan tuong
dong.

Toan bo phan tich théng ké dugc thuc hién
trén phan mém R phién ban 4.3.1, stt dung cac goi
(package) tidyverse va FactoMineR.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh ham lueong NaCl t6i tu theo thi
hi€u nguoi tiéu ding

Bang 4. Diém ura thich trung binh va d9 léch chuén clia cAc mau xuc xich véi ham lugng NaCl khac nhau

Mau Luong NaCl (%, w/w trén hon Diém ua thich trung binh
hop nguyén liéu chinh)
S1 4,8 6,06 + 0,15
S2 6,4 6,75+ 0,13¢
S3 8,0 6,23 + 0,16
S4 9,6 6,29 + 0,16
S5 11,2 6,19 + 0,15

Ghi chu: Céc gid tri co cung ky tur thi sir khdc biét khong cd y nghia thong ké (p < 0,05).

Két qua ANOVA cho thiy, ton tai su khac biét
y nghia thong ké vé diém ua thich gitta cac mau.
Cu thé, khi tang ham luong NaCl tir 4,8% len 6,4%
(trén téng nguyén liéu chinh), diém ua thich tang
manh, cho thdy nguoi tieu dung c6 nguong chap
nhan vi man twong ddi cao. Tuy nhién, khi tiép tuc
tang ham luong NaCl tu 6,4% lén 11,2%, mic wa
thich giam ro rét, ching t6 gidm muoi dudi mot

nguong nhat dinh sé tic dong tiéu cuc téi cam
nhan vi man va thi hiéu. Cac mau c6 ham luong
NaCl 8,0%, 9,6% va 11,2% c6 diém trung binh xap xi
nhau va khong khac biét thong ke, phan 4anh mutc
chéap nhan 6n dinh trong khoang ham luong nay.

Toém lai, mau 6,4% c6 diém ua thich cao nhat,
nén cong thirc nay duoc chon lam co sé cho cac thi
nghiém thay thé muoi & cac giai doan sau.
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3.2. Anh hudng ctia viec thay thé mot phin
NaCl biéng CaCl, ho#ic hdn hop KCI b8 sung 2%
chiét xuit nAm men dén ciu truic va tinh chit cam
quan cta xuc xich thanh triing

3.2.1. Tinh chat cu tric

Két qua phan tich ciu truc & bang 5 cho thay,
viec thay thé mot phan NaCl bang CaCl, va KClI
gay ra nhimg thay déi dang ké doi voi cac dac tinh
co hoc ctia san phdm xuc xich. Viéc thay thé mot
phan NaCl bang CaCl, cho thidy xu huéng lam
giam dang ké do cting ctia xtc xich so véi mau doi
chtmg M00 (21,36 + 3,00 N). Mau Cal0 c6 do cung
cao nhat trong nhom bé sung CaCl, (17,96 + 2,31
N), sau d6 giam khi ham luong CaCl, thay thé tang
dan. Hién tuong giam do cing nay cé thé lién quan
dén dac tinh ctia ion Ca** c6 thé gay két taa protein
qua muc, dan dén mang gel kém bén vimg [10].
Vé do co két, cac mau chira CaCl, duy tri muc
tuong tu nhau (0,92), cho thdy kha ning duy tri
cau truc gel co ban van duoc bao toan. Do déo

giam tuong tng véi do cung, tr 16,55 + 1,98 N &
Cal0 xuong thap nhat 9,06 + 1,48 N tai Ca30.

Doi voi viéc thay thé mot phan NaCl bang KCl
théem dich chiét nAim men, do ctng cling c6 xu
huong tang dan khi tang néng do tir K10 (13,13 +
3,16 N) dén K20 (16,75 + 4,03 N) va K40 (16,95 +
3,16 N), nhung van thap hon mau doéi ching MOO.
béang chu y, K30 thé hién gia tri do cing thap nhat
(10,42 + 0,88 N), c6 thé do mat can bang ion lam
giam hiéu qud trich xuat protein co, tit d6 anh
huong dén qua trinh gel hoa. Két qua nghién ctu
ctia Nachtigall va cs (2019) [7] ciing chi ra rang,
viec stt dung KCl thay NaCl c6 thé lam thay ddi
tinh hoa tan va trich xuat protein co, dan téi anh
hudng tiéu cuc dén cau tric san phdm. Do déo
bién dong theo xu huéng tuong dong voi do cung,
voi K20 (15,55 + 3,71 N) va K40 (15,74 + 2,82 N)
cao hon so voi K10 (12,18 + 2,87 N) va thap nhat
tai K30 (9,61 £ 0,79 N).

Bang 5. Tinh chit cdu trac ctia cac mau xtc xich thay thé mot phan NaCl biang CaCl,/KCl

Mau bo cung (N) Do co két Do dan hoi bo déo (N)
MOO* 21,36 + 3,00 0,93 £0,01* 0,98 = 0,01* 19,80 + 2,60°
Cal0 17,96 + 2,31 0,92 + 0,012 0,97 £ 0,01* 16,55 + 1,98
Ca20 12,54 + 0,66 0,92 £0,01* 0,98 £0,02* 11,58 + 0,574
Ca30 9,82 +1,56° 0,92 + 0,012 0,98 + 0,01* 9,06 + 1,48
Ca40 12,50 + 2,32 0,92 +£0,01* 0,97 £0,02* 11,47 + 2,074
K10 13,13 + 3,16™ 0,93 +0,01* 0,98 + 0,01* 12,18 + 2,87"d
K20 16,75 + 4,03 0,93 £0,02* 0,97 £0,02* 15,55 + 3,71°¢
K30 10,42 + 0,88° 0,92 +0,02* 0,98 + 0,01* 9,61 + 0,79
K40 16,95 + 3,16* 0,93 +0,01* 0,97 £ 0,01* 15,74 + 2,822

Ghi chu: Mau MO0 Ia doi ching, chua thay thé NaCl Céc gid tri trong cung mot cot ma co cung ky twr thi

khac biét khong co y nghia thong ké (a = 0,05).

3.2.2. Danh gida cam quan mo ti

Phan danh gia cdm quan vi man dugc trinh
bay riéng biét do day la dac tinh cam quan quan
trong nhat lien quan truc tiép dén viéc thay thé
NaCl trong san phdm xuc xich. Cac tinh chat cam
quan khac sé duoc phan tich thong qua PCA nham
danh gia toan dién hon vé anh hudng ctia qua trinh
thay thé muoi.

Két qua danh gia vi man ¢ hinh 1 cho thay, khi
tang ty lé thay thé NaCl bang CaCl, hoac KCI co

b6 sung dich chiét ndm men, vi man c6 xu huéng
giam nhe so voi mau d6i ching M00, nhung su
giam nay khong co y nghia thong ké. Cu thé,
nhom mau thay thé bang CaCl, gitt dugc muc vi
mén kha 6n dinh & cac muc thay thé 10 - 40%, voi
diém vi man teong duong mau M00. Daéi voi nhom
mau thay thé KCI va dich chiét nAm men, vi min
c6 xu huong giam nhe khi tiang liéu luong, dic biet
& mtc 30 va 40%, tuy nhién chi chénh léch khoang
1 diém cuong do. Nhu vay, viéc thay thé mot phan
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NaCl bing CaCl, hoiac KCl phéi hop dich chiét
nam men la kha thi vé vi man, giap gidm ham

luong Na* ma van duy tri duoc vi man can thiét
cho san pham xuc xich thanh triung.

8 -
4,4ab 4,4ab 4.83
42ab  43ab 4o
3.,8ab
4 -
| I
D -
cal0 Ca20 Ca30 Ca40 K10 K20 K30 K40 M0O
Hinh 1. Ceong d6 vi mén trung binh ctia cac mau xtic xich
Ghi chu: Cic gid tri cuong do ma co cung ky tr thi khac biét khong co y nghia thong ké (a = 0,05).

K20
.

K30
.

0
Truc chinh 1 (69,5%)

Truc chinh 2 (15,0%)
‘ T

CA30
L]

Truc chinh 2 (15,0%)

! ' 1 ' !
-1,0 05 00 05 1,0
Truc chinh 1 (69.5%)

Hinh 2. Phan b8 cic méu xtc xich trén khong gian PCA (bén trai) va terong quan gitta cac tinh chét cam
quan va khong gian PCA (bén phai)

Két qua PCA ¢ hinh 2 cho thay, truc chinh 1
thé hién 69,5% phuong sai va co lién hé chat ché
voi nhom thudc tinh vi dang, vi chua, do bot va do
nham trén luoi & phia duong; cac dac tinh nay co
moi twong quan nghich voi do dai, do dan hoi, do
ctmg va do chac & phia am. Truc chinh 2 chi thé
hién 15% phuong sai, c6 twong quan voi do béo va
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do mong nudc. Dua trén su phan bo clia cac mau,
c6 thé thay viec thay thé mot phan NaCl bang
CaCl, hoac KC1 két hop voi 2% chiét xuat nAm men
(theo % khoi luong so voi M00) anh hudng ro rét
dén cau truc va huong vi xtc xich. Cac mau chta
CaCl, xuat hién nhiéu mui, vi la nhu: Vi dang, vi
chua, cam giac chat. Két qua nghién ctu ctaa
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Barros va cs (2019) [10] ciing cho thdy, thay thé
NaCl bang CaCl, dé lam xuat hién vi dang va cac dic
tinh cdm quan khong mong muén do ion Ca* twong
tac voi protein co, dac biét la protein soi co, lam thay
d6i do hoa tan va ho so huong vi. Két qua nghién ctru
ctia Simsek va cs (2023) [14] cho thay, Ca* con anh
hudng dén qua trinh oxy hoa lipid trong thuc pham,
von la mot qua trinh sinh ra cac hop chat mui gay
cam giac kho chiu nhue mui thudc trong cac loai thuc
pham c6 ham luong chat béo cao.

Céac mau thay thé NaCl bang KC1 (K10, K20,
K30, K40) phan b6 & ntra trai d6 thi. K20 va K30
nam & goc phan tu thit hai va duoc danh gia cao vé
d6 mong nudc, vi umami va mui thao moc. K10 va
K40 & goc phan tu tht ba c6 do cung, do dai, do
chic va do dan hoi cao; dang chu y, K40 nam gan
mau doi chimg MO0, cho thay tinh chat cdAm quan
ctia hai mau nay kha tuong déng. Cac mau thay
thé mot phan NaCl bang KCI ¢6 vi dang yéu, cho
thay viéc b6 sung dich trich nAm men c6 tac dung
giam dang ké vi dang cua KCI. Ngoai ra, cac mau
chtta ham luong KCl cao thé hién dic tinh cau truc
ndi bat, cho thay viéc thay thé NaCl bang KCl c6
tiém nang cai thién chat luong va do 6n dinh cua
san pham xuc xich.

4. KET LUAN

Viéc thay thé mot phan NaCl bang CaCl,/KCl
trong san xuat xuc xich thanh tring 4anh huéng ro
rét dén cac tinh chat cau trac va cdm quan ctia san
phdm. CaCl, gay ra cac huong vi khong mong
muén nhu dang, chua va mui thuoc. KCI 1a chat
thay thé tiém nang hon, do c6 kha nang cai thién
dac tinh cau truc, do dai va do mong nudc clia san
phdm, dac biét & muc thay thé vira phai. Két qua
nghién cttu chi ra rang, doi voi xuc xich thanh
trung, viec thay thé 20% NaCl bang CaCl, va 30%
NaCl bang KCI 1a muc toi vu dé duy tri cac dic
tinh ciu tric va cdm quan tot nhat ctia san pham.
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EFFECT OF PARTIAL SUBSTITUTION OF NaCl WITH CaCl,/KCl ON THE TEXTURAL
AND SENSORY PROPERTIES OF STERILIZED SAUSAGE
Nguyen Thi Hien’2, Pham Huu Thinh'?, Nguyen Thi Cam Quynh® 2
! Faculty of Chemical Engineering, Ho Chi Minh city University of Technology,

Vietnam National University Ho Chi Minh city

? Vietnam National University Ho Chi Minh city
Abstract

Consumption of foods with high amounts of table salt (NaCl) increases the concentration of Na*
ions in the body, thereby elevating the risks of cardiovascular diseases, hypertension, kidney
failure, colorectal cancer and stroke. Numerous studies have demonstrated the health benefits of
reducing Na* intake by partially replacing NaCl with other chloride salts. However, the effects of
such replacements on product quality have not been thoroughly studied and analyzed. Therefore,
this study investigated the textural and sensory properties of sterilized sausage samples in which
part of the NaCl was substituted with CaCl, or KCI blended with 2% yeast extract. Textural
properties were evaluated by Texture Profile Analysis, whereas sensory properties were assessed
through quantitative descriptive analysis by a panel of 10 experts. The results showed that CaCl,
caused some undesirable flavors such as fishy, sour and bitter notes, and also negatively affected
product texture. On the opposite, KCI exhibited good water-holding capacity, contributing to
better structural maintenance compared to CaCl,. The recommended NaCl replacement for
sterilized sausage products is 20% with CaCl, or 30% with KCl blended with 2% yeast extract. This
research provided a technological basis for sodium reduction in sterilized sausages, supporting
the balance between health objectives and the textural and sensory qualities.

Keywords: Salt reduction, texture properties, sensory properties, sausages.
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DA DANG THANH PHAN LOAI VI TAO
TRONG RUONG LUA O XA LONG KIEN, TINH AN GIANG

Bui Thj Mai Phung"*, Nguyén Hitu Chiém?

"Truong Pai hoc An Giang, Pai hoc Quoc gia thanh phé Hoé Chi Minh
? Khoa Moi truong va Tai nguyén Thién nhién, Pai hoc Can Tho

TOM TAT

" Email- btmphung @agu.edu.vn

Qua 3 vu lua khéo sat thanh phan loai vi tdo phi1 du trong rudng lta cho théy c6 su hién dién cia
407 loai, thuoc 100 chi, 39 ho, 17 bo va 4 nganh (tao luc, tdo khue, tdo mat va vi khuin lam), trong
d6 tao luc c6 cau truc thanh phan loai da dang nhat. S6 luong loai tdo xuat hién nhiéu nhat vao vu
lua hé thu nam 2017, déng xuan nam 2016 - 2017 va thu déng nam 2016, twong tng voi 276, 223,
88 loai. Chinh su khac biét vé diéu kién moi truong song da tao nén tinh da dang loai vi tdo trong
ruong lua. Pac bieét vao vu hé thu nam 2017, da phat hién loai vi khuan lam Anabaena
oscillarioides c6 di bao c6 kha ning c6 dinh dam vao trong dat, xuat hién nhiéu ¢ dau giai doan

cay lda dé nhanh.

Tu khéa: Mua vu, ruéng hia, thanh phan loai, vi khuan lam, vi t3o.

1. DAT VAN BE

He sinh thai ruong laa 12 moéi truong song dic
trung cho nhiéu nhom sinh vat, trong do tdo dong
vai tro thiét yéu. La nhom sinh vat quang tu
duong, tao rat phd bién trong rudng lua, ton tai
duoi nhiéu dang khac nhau nhu: Tao phu du séng
troi néi te do trong nuodc, tdo bam vao than cay,
hay tdo day cu tru trén bé mat ruong. Bon nganh
tao cht yéu thuong xuyén duoc ghi nhan bao gom:
Tao luc, tdo khué, tdo mat va vi khuan lam (VKL)
[1-5].

Tuy nhién, nhimg thay ddi trong tap quan
canh tac lua, dac biét 1a viéc xay dung dé bao khép
kin dé san xuat lua vu 3 tai tinh An Giang, dang
gay ra nhimg hau qua nghiém trong va da chiéu
doi voi moi truong va da dang sinh hoc. Nhimg tac
dong tiéu cuc nay bao gém: Suy thoai moi truong
dat do de bao khép kin ngan la, khién rom ra
khong duoc phan hiy va khoang hoa kip thoi, dan
dén tinh trang chai ctmg dat, gidm mun hitu co va
dinh duong cho dat [6]; du luong cadmium tich
liy trong dat & vung dé bao khép kin khong xa la
cao hon so vo6i vung dé bao c6 xa la va khong de
bao [7]; thudc bao ve thuc vat (BVTV), khi tich lay
trong dat va nuodc, da gay chét hang loat cac loai
thiy san [8]. Nghiém trong hon, cac hoat chat phd

bién nhu propanil trong thudc diét co6 dai khong
chi ttc ché su phat trién cta VKL thuoc chi
Anabaenava Nostoc ma con tic ché hoat dong cta
enzyme c6 dinh dam nitrogenase trong VKL [9],
tham chi gay chét VKL & néng do 30 pg/mL [10].
Tuong tu, hoat chat pymetrozine trong thudc trir
sau c6 thé giét chét 50% so6 luong tdo luc
Pseudokirchneriella subcapitata khi néng do trén
100 mg/L trong 72 gi¢ [11] va copper oxychloride
trong thudc trir bénh bac 14 lua New Kasuran co
kha nang tiéu diét hau hét cac loai tdo [12]. Nhitng
tac dong nay khong chi anh hudng truc ti€p dén
quan thé vi tdo ma con de doa toan bo chudi thic
an va chu trinh dinh duong trong ruong lua.

Hon thé nira, viec dé bao khép kin da lam
giam dang ké nguon dudng chat va vi sinh vat tu
nhién tir nuoc li. Nudce li von 1a nguédn cung cap
phu sa mau mé va cac quan thé vi tdo, dic biét la
VKL. Céac nghién cttu da chi ra riang, nuoc li co
thé lam ting quan thé VKL lén 4,5 lan trong su6t
mua li [13]. Viéc mat di nguéon VKL tir nuoc la
déng nghia véi viec giam kha nang c6 dinh dam tu
nhién vao dat tie khi troi [14], mot qua trinh quan
trong gitp duy tri do phi nhiéu cta dat trong lua.
Dong thoi, sy hién dién cta vi tdo va VKL trong
rudng lda con c6 kha nang cai thién cau truc dat
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theo chiéu huong c6 loi cho cay trong [15] va khi
chung phan hay, chung tré thanh ngudn hoan tra
duong chat hitu ich cho dat [16, 17]. Do d6, su suy
giam quan thé tao va VKL truc tiép anh hudng dén
stc khoe dat va nang suat laa.

Mic du & Viet Nam da c6 mot s6 nghién ctru
vé vi tdo, VKL trong rudng laa & thanh pho Ha Noi
va cac vung phu can [4, 18, 19], dong bang song
Ctru Long nhu céc tinh, thanh phé: Tién Giang [1],
Can Tho [3]; nghién cttu téng hop & tinh An Giang
[20]. Tuy nhién, da so6 cac nghién ctru ndy con han
ché vé thoi gian thuc hién (thuong chi trong mot
thoi gian ngan hodc mot vu lua). Diéu nay dan dén
mot khoang trong kién thiic quan trong vé tinh da
dang va dac trung ctia nganh tao theo chu ky mua
vu canh tac lua dai han.

Vi vay, mot nghién ctru chuyén sau nham
danh gia su thay déi thanh phan loai vi tdo phu
du hién dién trong ruong lua theo cac mua vu
canh tac 1a hét stc can thiét va cap bach. Nghién
ctru nay khong chi bé sung thong tin vé su da
dang sinh hoc ctia vi tdo ma con cung cap co s&
dir liéu nén tang quan trong, phuc vu truc tiép
cho cac nd luc bao ton da dang sinh hoc va phat
trién cac giai phap canh tac laa bén vimg, giam
thiéu tac dong tiéu cuc tir cac hoat dong nong
nghiép hién dai.

2. VAT LIEU VA PHUONG PHAP

2.1. Thoi gian va dia diém nghién ciru

Thoi gian: Nghién ctru duoc thuc hién trong 3
vu lua: Thu dong nam 2016 (tir 8 - 12/2016), dong
xuan nam 2016 - 2017 (tir 12/2016 - 3/2017) va he
thu nam 2017 (tr 4 - 8/2017) tai 4p Long Hoa 1,
huyén chg méi, tinh An Giang (nay la xa Long
Kién, tinh An Giang).

bia diém phan tich: Mau vi tdo duoc phan tich
tai cac Phong Thi nghiém khoéi moéi truong,
Truong Pai hoc An Giang.

2.2. Phuong phap nghién ctru

Mo ta ruéng nghién ctu: Chon 3 rudng thi
nghiém c6 cac diéu kién canh tac giong nhau &
cung moét vu (cung mot chit hg) nhu: Giong, mat
do sa laa, phan bon, thuéc BVTV, ché do bon
phan, quan ly nudc. Trudc khi gieo sa, nong ho
khong dot dong ma chi cay x6i goc ra. Cac giong
lua AGPPS 144, IR 50404 va OM 4218 duoc trong
vao vu thu dong nam 2016, déng xuan nam 2016 -
2017 va hé thu nam 2017 v6i mat do sa tuwong ung
la 300, 270, 270 kg/ha. Cac loai phan héa hoc nhu:
Ureé, super lan, KCl, DAP va NPK duoc boén cho
cay lua. Phan duoc chia lam 4 dot bon, trong dé
phan dam va lan duoc bén nhiéu & dot 2, con kali
duoc bon nhiéu ¢ dot 3 (Bang 1).

Bang 1. Khdi luong phan nguyén chat va cong thitc bon cho cay lia thi nghiém tir nam 2016 - 2017

Vu dong xuan
Vu thu dong nam 2016 nAm 2016 - 2017 Vu hé thu nam 2017
Dot bon
kgN | kgP,O; | kgK,O | kgN | kgP,O, | kgK,O | kgN | kgP,O; | kgK,O
Dot 1 1,83 | 0,15 - 3,02 2,44 1,96 1,76
Dot 2 387 | 241 2,00 4,00 3,10 0,40 | 4,13 2,07 0,27
Dot 3 2,07 | 1,50 4,00 3,00 1,72 340 | 2,76 - 4,40
Dot 4 1,07 | 1,07 2,53 2,30 - 1,07 1,07 0,53
Téng (kg/1.000m? | 8,83 | 5,13 8,53 | 12,32 7,26 3,80 | 992 4,89 5,20
Cong thuic bon 88,3 kgN - 51,2 kgP,O,- | 123 kgN - 72,6 kgP,0:- | 99,2 kgN - 48,9 kgP,O; -
(kg/ha) 85,3 kgK,0 38 kgK,0 52 kgK,O
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Bén canh do, nong dan con phun thuéc BVTV
dé diét oc buou vang, cé dai, sau cuén 1a, phong
trir cac loai bénh dao on trén 14, trir bénh kho vin,
lem lép hat va vang 14. Hau hét céc loai thuoc nay
déu nam trong danh muc duoc phép stt dung theo
Thong tw s6 03/2018/TT-BNNPTNT [21].

Nhiét do va pH nudc duoc do cung thoi diém
voi thu mau tdo va duoc do bang may pH dién cuc
thiy tinh tai hién truong. O méi ruong lua, tién
hanh do dac 15 diém, sau d6 tinh trung binh
chung cho toan ruéng.

Truéc khi thu mau trén rudng lua, cac diéu
kién thoi tiét, hién tuong xay ra trén ruong (mau
nuoc, cay lda, cac loai bénh hai...) dugc quan sat
va ghi nhan, déng thoi phong van truc tiép nong
h¢ vé loai thuéc BVTV da phun xit trén cay lua dé
cung cap thong tin gép phan ly giai, lam sang to
két qua phan tich. Pong thoi, thu thap nhiét do

moi treong tai khu vuc nghién ctu tir so liéu ctia
NASA (2017) [22].

Thoi diém va tin suit thu mau: O ruong lua,
mau tdo duoc thu sau khi bon phan 1 ngay vao
budi sang tir 6 - 10 gio, véi tan suat 3 lan/dot, 6
ngay/dot va 4 dot/vu. Méi vu lda thu 4 dot nhu
sau: Dot 1 (dau giai doan dé nhanh), dot 2 (cuoi
giai doan dé nhanh), dot 3 (giai doan lam dong) va
dot 4 (giai doan chin).

Thu mau dinh tinh: St dung ca nhua muc
nuoc & nhiéu diém trong ruong laa (Hinh 1) cho
vao x06 nhua 16 L tron thanh mau chung, loc qua
ludi thue vat phu du (TVPD) c6 duong kinh mat
ludi 1a 27 pm, thé tich nudce loc qua ludi khoang 50
L va thé tich sau khi loc 1a 110 mL. T4t ca cac mau
thu déu duoc c6 dinh bang formol 4%.

Kénh Xa Mich

20 m

—Duong
neée

50 m

Hinh 1. So @6 thu miu tdo pht du trén rudng laa
huyén Cho Méi, tinh An Giang (nay la x4 Long Kién, tinh An Giang)
Ghi chii: ¢ : Vi tri thu mau tdo phu du va nudc; 7~ > Puong nudc trong rudng.

Pinh danh tio: Ap dung phuong phap hinh thai
so sanh bang cach quan sat mau sic, hinh thai va
kich thudc dé xac dinh tén chi hoac tén loai tao duoi
kinh hién vi quang hoc & vat kinh X10 va X40. Dinh
danh tao theo két qua nghién cttu ctia Boyer (1916)
[23], phan loai phiéu sinh & mién Nam Viét Nam cta
Shirota (1966) [24], Duong Puc Tién (1966) [16],
Duong buc Tién va Vo Hanh (1997) [25], The
Natural history Museum and the British
phycological society (2002) [26], Nguyén Van Tuyén
(2003) [15]. Sau @6, hinh anh cta tao duoc chup luu
lai bang may anh ky thuat s6 Sony 18,2 mega pixels.

Thong ke s6 lieu: S6 liéu tdo duoc nhap va tinh
toan bang phan mém Excel.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. C4u tric thanh phan loai vi tdo trong
rudng lia theo muia vy

Qua 3 vu khao sat thanh phan loai vi tdo phu
du trong ruong lua da phat hién c6 su hién dién
cuia 407 loai vi tao phu du loai thugc 100 chi, 39 ho,
17 bo va 4 nganh tao (tdo khueé, VKL, tdo mat va
tao luc), trong d6 nganh tao luc c6 s6 loai cao nhat,
sau d6 1a tao khué, tdo mat va VKL (Bang 2).
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Béng 2. C4u truc thanh phan loai vi tdo phi1 du trong ruong lia

Vu lua Nganh tao Bo | Ho | Chi | Loai % loai

Thu d6ng nam 2016 Bacillariophyta (tao khué) | 3 | 6 8 24 27,3

Chlorophyta (tao luc) 4 | 5|11 | 24 27,3

Euglenophyta (tdo mat) 1|11 4 ] 25 28,4

Cyanobacteria (VKL) 3 6 | 11 | 15 17,0

Téng 11 | 18 | 45 | 88 100

bong xuan nam 2016 - 2017 Bacillariophyta (taokhué) | 5 | 8 | 19 | 68 30,4

Chlorophyta (tao luc) 6 | 15] 36 | 74 33,0

Euglenophyta (tdo mat) 1|1 5 68 30,4

Cyanobacteria (VKL) 4 | 8 |11 | 14 6,3

Téng 16 | 32 | 71 | 224 100

Heé thu nam 2017 Bacillariophyta (tao khué) | 4 7 | 17 | 68 24,7

Chlorophyta (tao luc) 7 1201 39 | 116 42,0

Euglenophyta (tdo mat) 1|1 5 50 18,1

Cyanobacteria (VKL) 4 | 7 | 14 | 42 15,2

Téng 16 | 35 | 75 | 276 100

3vu lua Bacillariophyta (tao khué) | 5 | 8 | 25 | 101 24,8

Chlorophyta (tao luc) 7 121 | 52 | 163 40,1

Euglenophyta (tdo mat) 1|1 5 90 22,1

Cyanobacteria (VKL) 4 19 | 18 | 53 13,0

Téng 17 1 39 | 100 | 407 100

Bang 3. Da dang cac bac phan loai (taxon) vi tdo phi du trong rudéng lia

A . S6 Ty le . _ S6 Ty le
TT Bac phan loai (Taxon) ltong @ TT | Bac phan loai (Taxon) ltong @)
Téng so loai 407 100 6 Acanthaceae 1 0,3
Nganh (Phylum) 7 Melosiraceae 7 1,7
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1 | Bacillariophyta (tao Khué) 101 24,8 8 Coscinodiscaceae 4 1,0
2 Chlorophyta (tao Luc) 163 40,1 Nganh Chlorophyta

3 Euglenophyta (tdo Mat) 90 22,1 9 Characiaceae 1 0,3
4 Cyanobacteria (VKL) 53 13,0 10 Chlorococcaceae 6 1,5
Téng cong 407 100 11 Coelastraceae 2 0,5
Bo (Order) 12 Hydrodictyaceae 7 1,7
Nganh Bacillariophyta 13 Micractiniaceae 4 1,0
1 Araphidineae 9 2,2 14 Oocystaceae 15 3,7
2 Aulonoraphales 11 2,7 15 Protococcaceae 2 0,5
3 Biraphidineae 69 17,0 16 Scenedesmaceae 20 4,9
4 Monoraphidineae 1 0,3 17 Mesotaeniaceae 1 0,3
5 Discineae 11 2,7 18 Desmidiaceae 59 14,5
Nganh Chlorophyta 19 Zygnemataceae 2 0,5
6 Chlorococcales 74 18,2 20 Palmellopsidaceae 2 0,5
7 Desmidiales 60 14,7 21 Palmellaceae 2 0,5
8 Zygnematales 2 0,5 22 Oedogoniaceae 1 0,3
9 Tetrasporales 4 1,0 23 Microphoraceae 3 0,7
10 Oedogoniales 1 0,3 24 Ulotrichaceae 2 0,5
11 Ulotrichales 5 1,2 25 | Chlamydomonadaceae 15 3,7
12 Volvocales 29 7,1 26 Haematococcaceae 1 0,3
Nganh Euglenophyta 27 Phacotaceae 27 0,3
13 Euglenales 90 22,1 28 Polyblepharidaceae 5 1,2
Nganh Cyanobacteria 29 Volvocaceae 6 1,5

14 Chroococcales 29 7,1 Nganh Euglenophyta
15 Nostocales 8 2,0 30 Euglenaceae 90 22,1
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16 Oscillatoriales 15 3,7 Ngadnh Cyanobacteria
17 Pleurocapsales 1 0,3 31 Coccobactreaceae 6 1,5
Téng cong 407 100 32 Coelosphaeriaceace 1 0,3
Ho (Family) 33 Merismopediaceae 2 0,5
Nganh Bacillariophyta 34 Gloeocapsaceae 34 2,0
1 Flagilariaceae 9 2,2 35 Microcystidaceae 13 3,2
2 Surirellaceae 7 1,7 36 Anabaenaceae 7 1,7
3 Rhopalodiaceae 2 0,5 37 | Aphanizomenonaceae 1 0,3
4 Naviculaceae 42 10,3 38 Oscillatoriaceae 14 3,4
5 Nitzschiaceae 26 6,4 39 Pleurocapsaceae 1 0,3
Téng cong 407 100

3.1.1. Ngdnh tao luc (Chlorophyta)

Trong nghién cttu nay, tao luc 1a nganh c6 s6
luong loai cao nhat (Bang 3) vi chung thich hop
song thiy vuc nudc tinh hodc chay yéu [25], co
diém bu trtr nhiét do cao nén c6 thé soéng & cac
viilng nudc nhd [17], giau chat dinh duong nhu
ruong lua. Ruong lua & khu vuc nghién cttu nam
trong khu viee dé bao khép kin nén nudc duoc trao
d6i chta yéu thong qua cac cong bom, khi dong
cong moi truong nudc bén trong rudng tré nén
tinh hon so véi bén ngoai. Dic biét, s6 luong loai
tao luc vao vu he thu gap 1,6 1an va 5 lan tuong tng

v6i vu dong xuan va thu dong, nguyén nhan chinh
la do anh huéng ctia nhiét d6. Nhiét dd6 méi truong
& vu he thu tuong déi cao nén thich hop cho nhom
tao luc phat trién hon vi theo két qua thuc do tai
rudng lua vao thoi diém thu mau trong vu he thu,
nhiét dd6 nuoc binh quan tir 29,7 - 33,0°C, trong khi
d6 vao vu déng xuan tue 24,7 - 29,5°C va vu thu
dong tir 26,2 - 33,6°C (Bang 4); theo két qua
nghién ctu cua Lé Thi Thay Ha va Bui Thi Quynh
Trang (2017) [27], khi nhiét d6 moi truong Khoang
31,5°C thi tao luc rat phat trién.

Bang 4. Nhiét d¢ va lugng mua binh quan tir thang 7/2016 dén thang 8/2017
& huyén Cho Méi, tinh An Giang (nay 12 x4 Long Kién, tinh An Giang)

Nam 2016

2017

Thang 7 8 9 10 | 11 | 12

01 | 02 3 4 5 6 7 8

DPong xuan nam 2016 —

Vu lua Thu dong nam 2016 2017 He thu nam 2017
Nhl@t’d(_) 274 1273 | 27,2 26,6 | 26,9 | 25,9 | 26,5 | 27,8 | 30,1 | 31,0 | 294 | 27,9 | 27,2 | 27,1
(°C/thang)

Nhiét do

trung 27,0 27,6 27,9
binh/vu
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Luong mua | 17q | 136 | 947 | 320 | 199 | 86 | 54 | 36 | 36 | 93 | 202 | 122 | 214 | 267
(mm/thang)

Luong mua 295 53 201

trung binh/vu

3.1.2. Ngdnh tao khué (Bacillariophyta)

Tao khué 1a nganh c6 so luong loai diung thir
hai sau tao luc (Bang 3). Su hién dién phong phu
ctia tdo khueé trong nghién cttu nay co thé duoc
giai thich boi diac diém sinh thai ctia chung, von va
thich cac thuy vuc c¢6 dong chay manh va su trao
do6i nuoc thuong xuyeén [25], diéu nay phu hop voi
diéu kién moi truong tai cac rudng lua/kénh
muong duoc khao sat. Tuy nhién, can luu y ring
tao khueé c6 diém bu trir nhiét do thap [17], cho
thady chung nhay cam voi su ting nhiét do dot
ngot, mot yéu to co thé anh huéng dén quan xa tao
trong tuong lai. Nghién cttu nay da ghi nhan sy vu
thé ro rét ctua cac chi tdo khué thuoc lop tao long
chim (nhu Navicula, Nitzschia, Pinnularia) so vo6i
cac chi thuoc 16p tao trung tam (Melosira,
Cyclotella, Coscinodiscus) trong moi truong ruong
lua. Két qua nay tuong dong voi nhitng phat hién
truoe day vé dac diém sinh thai cta tdo khué trong
cac he sinh thai ruong lua. Cu thé, nghién cttu cia
Begum va cs (1988) [13] cing ghi nhan chi
Pinnularia chiém wu thé trong cac canh déng lua &
Bangladesh, cho thay kha nang thich nghi tot cia
nhom nay voi diéu kién ruong laa. Tuwong tu, cac
nghién ctu tai Viet Nam ciing chi ra ring, hai chi
Navicula va Nitzschia xuat hién phd bién trong
nudc ruong laa & thanh phé Can Tho [3]. Ngoai ra,
nghién ctru ctia Smith (2008) [28] da bao cdo su
hién dién cta cac chi Nitzschia va Navicula véi s6
luong loai dang ké (8 va 4 loai twong tng) trong
ruong lua & My. Nhimg két qua nay c6 thé duoc
giai thich boi dac diém hinh thai va sinh ly cta tao
long chim, cho phép ching bam dinh t6t hon vao
bé mat, chiu dugc su thay déi muc nudc va nong
do dinh duong dac trung ctia ruong lua.

Két qua nghién ctu con cho thdy, su bién
dong vé s6 luong loai tdo khué giita cac mua vu,
voi s6 loai trong vu hé thu nam 2017 cao hon dang
ké so voi vu thu dong nam 2016 va tuong duong

Nguon: NASA (2017) [22]
voi vu dong xuan nam 2016 - 2017. Sy gia tang so
loai trong vu heé thu, cting véi mirc do tuong déng
voi vu dong xuan (thuong duwoc xem la mua mat
mé), c6 thé duoc giai thich boi dic diém sinh thai
ctia tdo khue. Tao khueé thuong ua thich phat trién
manh mé trong diéu kién thoi tiét mat mé, trung
voi thoi diém mua xuan & dong bang song Ctu
Long va c6 xu huéng giam vé s6 luwong/mat do
trong cac thang nong [29]. Diéu nay cting phu hop
v6i bao cdo vé sinh khoi tdo khué dat cao nhat tai
khu vuc déng bang song Ctru Long vao mua dong
xuan [17]. Mac du so luong loai va sinh khoi
khong hoan toan tuong duong nhung su tuong
quan nay cho thdy, diéu kién khi hau thuan loi
trong muia mat mé thuc ddy ca su da dang va su
phat trién cta quan xa tao khueé.

3.1.3. Nganh tdo mat (Euglenophyta)

Nghién ctru nay da xac dinh tdo mat 1a nganh
c6 s0 luwong loai dung tht 3 (Bang 3). Trong téng
s6 90 loai tdo mat duoc ghi nhan, phan lén thuoc
vé ho Euglenaceae, v6i st da dang ndi bat & cac
chi nhu: Euglena (35 loai), Trachelomonas (27
loai), Phacus (18 loai), Lepocinclis (6 loai) va
Strombomonas (4 loai) (Bang 2 va phu luc 1).

bang chu y, chi Euglena c6 so luong loai cao
nhat. Diéu nay hoan toan pht hop voi dac diém sinh
thai cia tdo mat no6i chung va chi Euglenanéi riéng.
Chung phan bo cht yéu & cac thily vuc nudc ngot,
phat trién manh trong moéi trudng nudc tinh, giau
dinh dudong va c6 nhiéu cay co6 thay sinh [17] -
nhiig diéu kién rat dac trung ctia ruong lua. Su
pht hop nay ciing duoc cting c6 boi nghién cttu cta
Heckman (1979) [29], chi Euglena xuat hién voi
mat do day dac trong rudéng lua & Thai Lan vao mua
ning dén ntra dau mua mua (thoi diém triung voi
cudi vu dong xuan & dong bang song Ctru Long).

Nguoc lai, chi Lepocinclis 1ai c6 s6 luong loai
it hon, két qua nay twong ddéng vdi bao céo cua
Heckman (1979) [29], trong d6 chi Lepocinclis chi
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xuat hién vao cudi thang 6 va 7 trong ruong lua &
Thai Lan. Diéu nay cho thay, Lepocinclis c6 thé co
yéu cau sinh thai hep hon hoac chu ky phat trién
dac thu, khién chung it phé bién hon trong diéu
kién tong thé cia ruong lua.

Phan tich theo vu lda cho thay su bién dong ro
rét vé so luong loai tdo mat. S6 loai tdo mat xudt
hién vao vu déong xuan nam 2016 - 2017 1a cao nhat
(68 loai), cao hon 2,72 lan so vé6i vu thu dong (43
loai) va 1,36 lan so véi vu he thu (50 loai). Sy khac
biét nay c6 thé duoc giai thich dua trén dac diém
sinh thai cta tdo mat va diéu kién khi hau theo
mua. Tao mat thuong xuat hién nhiéu trong mua
nang va ntra dau mua mua (twong tng voi vu dong
xuan va dau vy hé thu) nhung lai it xuat hién vao
cu6i mua mua (tring véi vu thu dong) [29]. Diéu
nay cho thay, nhiet do, cuong d6 anh sang va
luong mua theo mua la nhitng yéu t6 quan trong
anh hudng dén su phat trién va da dang cta quan
X4 tdo mat trong rudng lua.

3.1.4. Ngdnh VKL (Cyanobacteria)

Trong s6 bon nganh tao, nganh VKL luon ghi
nhan s6 luong loai thap nhat (Bang 3 va phu luc 1).
Két qua nay cho thay, ruong laa co thé khong phai
1a moi truong toi wu cho su phat trién vuot troi cta
VKL, khién chung khoé canh tranh dé chiém uwu thé
so voi cac nganh tao khac.

Mot trong nhing 1y do chinh giai thich cho su
han ché nay 1a diéu kién dinh dudéng & ruong lua.
Mic du VKL c6 kha nang c6 dinh dam rat manh va
c6 thé hoat dong tich cuc trong diéu kién thiéu
dam [30], nhung & ruéng lua, dac biét la sau cac
dot bon phan, thuong khong phai la moi truong
thiéu dinh duong tram trong. Do d6, loi thé vé kha
nang c6 dinh dam ctia VKL c6 thé khong duoc
phat huy t6i da, lam giadm kha nang canh tranh cta
chung voi cac loai tdo khac von doi hoi nguon dinh
duong doi dao.

Bén canh do, pH moi truong cting dong vai tro
quan trong. VKL thuong phan b6é manh trong moi
truong c6 pH kiém [31], v6i pH t6i wu cho su phat
trién 1a tir 8,2 - 8,7. Tuy nhién, két qua nghién ctru
nay cho thdy, pH nudéc ruong co6 xu huoéng giam
dan sau cac lan bén phan tha 2, 3, 4, voi gia tri
trung binh dao dong tir 6,48 - 6,92. Nudc ruéng co

tinh axit nhe, mot yéu t0 c6 thé ttc ché su phat
trién ctia VKL va giai thich cho su hién dién han
ché ctia chung.

Hon nira, vi tri 14y mau cting anh huong dén so
luong loai VKL dugc ghi nhan. Cac nghién ctu
trudce day chi ra rang, VKL thuong xuat hién nhiéu
nhat & viing xung quanh cay laa (33 loai) va trén
bé mat dat trong ruong lua (30 loai) & khu vuc
thanh pho Ha No¢i va phu can, trong khi s6 luong
loai trong nudc rudng lai it nhat (chi 10 loai) [18].
biéu nay goi y rang, VKL c6 thé wa thich moi
truong bam dinh hon la méi truong nudc tu do,
khién viéc thu mau tir nuéc ruong khong phan anh
day du su da dang ctia chung.

Cuoi cung, phuong phap thu mau ciing 1a mot
yéu t6 can dugc xem xét. Nghién ctru nay st dung
phuong phap loc bang ludi voi mat ludi 1a 27 pm.
Tuy nhién, kich thudc té bao ctia nhiéu dong VKL
don bao dao dong tir 3,42 - 10,26 ym va bé rong
trichome ctia cac dong VKL dang soi cling chi ti
3,42 - 6,84 ym [32]. Diéu nay co6 nghia la mot luong
16m cac loai VKL c6 kich thuée nhd hon mat ludi co
thé da khong duoc phat hién, dan dén viec danh
gia thap s luong loai thuc té ctia nganh nay trong
ruong lua.

Trong nghién cttu, quan sat cho thay, mot su
gia tang dang ké vé so luong loai VKL trong vu he
thu nam 2017. Cu thé, s6 loai VKL da tang gap 2,8
lan so voi vu thu dong nam 2016 va 3 1an so véi vu
dong xuan nam 2016 - 2017. Nguyén nhan chinh
dan dén su gia tang nay duoc cho la do diéu kién
moi truong dic trung cta vu heé thu rat phu hop
voi su phat trién ctia VKL. VKL thuong wa thich
cuong do anh sang vira phai va nhiét do cao, voi
nhiét do toi wu cho nhiéu loai dao dong tir 30 - 35°C
[33]. Thoi diém vu he thu & déng bang song Ctru
Long thuong c6 nén nhiét do cao va diéu kién anh
sang 6n dinh, tao moi truong ly tudéng cho VKL
phat trién manh.

biéu quan trong hon, su da dang ting lén di
kém voi sy xudt hién cta nam loai VKL c6 kha
nang c6 dinh nito tir khi quyén vao trong dat. Cac
loai nay bao gom: Anabaena affinis Lemm,
Anabaena circinalis, Anabaena oscillarioides (Hinh
2n), Anabaenopsis elenkinii va Aphanizomenon
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flos-aquae. Sy hién dién cia ching khong chi gop
phan lam tang so luong loai ma con cé y nghia
sinh thai quan trong. Kha ning c6 dinh nito khi
quyén cta chung cé thé dong gop mot luong dang
ké nito hitu co vao dat, giam phuI thuoc vao phan
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bon hoa hoc va cai thien do phi nhiéu ctia dat mot
cach tu nhién. Diéu nay dac biét co loi trong hé
sinh thai ruong lda, noi nhu cau nito cho cay lua la
rat lon.
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Hinh 2. M6t s6 loai vi tdo phi du & ruong laa
huyén Cho Méi, tinh An Giang (nay 1a x4 Long Kién, tinh An Giang)

Ghi chu: T4o luc (a) Phacotus lenticularis, (b) Carteria micronucleolata, (c) Streptonema

trilobatum, (d) Cosmarium cyclicumvar. arcticum, (e) Stauroneis anceps; tao khué (1)
Eunotia pectinalisvar. minor, (g) Eunotia serpentina, (h) Melosira islandica, tdo mat (i)

Trachelomonas robusta, (j) Euglena ehrenbergii, (k) Strombomonas tambowika, (I) Phacus
acuminatus, (m) Phacus longicauda; VKL (1) Anabaena oscillarioides, (o) Merismopedia
punctata, (p) Dactylococcopsis rhapphidioides HANSG 1. phannocica.

3.2. bic diém hinh thai va phan b cta vi tdo
theo mua vy

Cac loai vi tdo duoc tim thay trong nghién ctu
nay thé hién su da dang dang ké vé hinh thai, phan
anh su phong phu clia quian xa tdo trong moi
truong ruong lua (Hinh 2).

Nganh tao luc thé hién su da dang cao vé cau
tric té bao va tap doan. Cac dang s6ng bao gém:
bon bao khong chuyén dong (nhu cac chi
Chlorococcum, Chlorella, Oocystis), cong don bao
(Scenedesmus), don bao hai ntta doéi xing
(Cosmarium, Closterium) va don bao c6 roi giup di
chuyén (Chlamydomonas, Carteria, Sphaerellopsis).
Ngoai ra, nhiéu loai con ton tai dudi dang soi da
bao (Microspora, Geminella, Stichococcus).

Tao khué trong nghién cttu bao gom ca 16p tao
trung tam (Centrales) va 1op 1ong chim

(Pennales), voi nhimg dic diém hinh thai rieng
biét. Cac loai thudc lop tdo trung tim thuong
khong di dong, xuat hién dudi dang tap doan hinh
tru dang chudi thing (Melosira), hinh elip dang
chudi thang (Stephanopyxis), hoac don bao song
don doc hinh dia bau duc (Cocconeis) va hinh tru
ngan (Cyclotell). Nguoc lai, cac loai thuoc 1op
long chim déu c6 kha nang di dong va thé hién
nhiéu hinh dang nhu hinh 14 c6 ke vo lech
(NVitzschia), hinh thuyén co ké vé & vung gitta
(Navicula), hinh tring/bau duc (Surirella) va hinh
cong chit S (Gyrosigma).

Nganh tdo mat chut yéu bao gém cac loai
song riéng 1é, dang don bao, voi hinh thai rat da
dang va thuong c6 kha nang chuyén dong. Cac
hinh dang phé bién & chi Euglena 1a hinh ruy
bang, hinh truc chinh, hinh tru, hinh trimg hoac
xoan. Chi Phacus dac trung béi hinh cau, hinh
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oval, hinh elip c6 cac van doc hay xoan va co thé
c6 hoac khong co6 duoi. Ngoai ra, cac chi
Trachelomonas (hinh tru, elip dén thoi, cau hoi
kéo dai, c6 c6 ngan hoac cé 4o), Lepocinclis
(hinh cau hoi kéo dai, thoi kéo dai vé phia duoi),
va Strombomonas (hinh elip, hinh thang hay hinh
tring voi ¢6 hinh tru ngan va rong) ciing déong
g06p vao sir da dang hinh thai ctia nganh nay.

VKL thé hién ca dang tap doan va dang soi, voi
nhiéu bién thé hinh thai. Cac loai dang tap doan
bao gom: Hinh cau dén hinh elip (Aphanocapsa),
hinh cau tir 2 - 8 té bao (Gloeocapsa) va hinh cau
hodc hinh tring phan bé khong theo quy luat
(Microcystis). Doi voi cac loai dang soi, co thé 1a
soi don doc manh khong co té bao di hinh
(Lyngbya), soi thing hay cong & vach ngan
(Oscillatoria), soi dang 6ng thit lai & noi tiép giap
té bao (Phormidium), hay soi don doc/cum xoin
theo quy luat (Spirulina). Dac biét, mot so chi nhw
Anabaena (soi chudi ngoc voi t€ bao di hinh) va
Nostoc (soi cong queo c6 bao nhay va té bao di
hinh) c6 kha nang c6 dinh dam, gép phan vao chu
trinh dinh duong trong rudéng lua.

Nghién ctru da chi ra su khac biét ro rét trong
phan bé ctia cac loai vi tdo gitta 3 vu canh tac lua.
Cac chi tao khué nhu Nitzschia, Navicula va
Pinnularia cho thay kha nang thich nghi rong khi
xuat hién nhat quan & ca 3 vu lua. Diéu nay goi y
rang, chung cé thé 1a nhitng chi thi sinh hoc 6n
dinh hodc c6 kha niang chiu dung tot sw bién dong
moi truong. Tuy nhién, mot s loai lai thé hién su
phan bo chuyen biét theo mua vu, chi xuat hién &
mot vu lda nhat dinh. Cu thé: Vu dong xuan nam
2016 - 2017 ghi nhan su hién dién ctaa tao luc
Haematococcus lacustris (loai nay c6 thé chiu lanh
tot hon hoac wa diéu kién dong xuan). Trong khi
d6, vu heé thu nam 2017 lai dac trung boi su xuat
hién cta cac loai nhu Phacotus lenticularis va
Streptonema trilobatum (thudéc nganh tao luc),
cung vVvOi  Spirulina  hanoiensis, Anabaena
oscillarioides va Anabaena sigmoidea (thudc
nganh VKL). Su ving mat ctia cac loai nay & hai vu
lta con lai cho thdy chiung c6 thé yéu cau nhitng
diéu kién moi truong dic thu vé nhiét do, anh sang
hoac dinh duong chi cé trong vu he thu, vi du nhu
nhiét do cao va cuong do anh sang manh. Nhiing

khéac biét vé su hién dién cua ting loai tdo qua cac
vu mua khong chi phan anh su da dang sinh hoc
ma con cung cap cai nhin sau sic vé moi quan hé
gitta cac loai tdo va diéu kién moi truong cu thé
cua ting giai doan canh tac.

3.3. Méi quan hé giira yéu t6 méi trueong voi
thanh phan loai vi tdo va vai tro tiém ning cua vi
khuin

S6 luong loai tao trong vu hé thu (276 loai) cao
hon dang ké, gap 1,24 lan so voi vu dong xuan
(223 loai). Su chénh lech nay chu yéu do su khac
biét 16n vé nhiét do va lwong mua gita hai vu.
Lwong mua 16n hon trong vu he thu (202
mm/thang) so voi déng xuan (53 mm/thang)
(Bang 4) [22] chu yéu c6 thé anh huéng dén mat
do tao do pha loang hodc cuén troi.

Tuy nhién, yéu to quyét dinh dén thanh phan
loai gitta hai vu nay lai 1a nhiét d6. Nhiét do nudc
cao hon trong vu hé thu (29,7 - 33,0°C) (Bang 4)
rat thich hop cho su phat trién cua tao luc va VKL,
lam tang so luong loai ctia cac nhom nay, trong khi
tao mat giam (Phu luc 1). Méi truong nhiét do cao
trong vu he thu dac biét thich hop cho su phat
trién ctia nganh tao luc va VKL, dan dén su gia
tang vé so luong loai ctia hai nhom nay. Nguoc lai,
s6 luong loai tdo mat lai giam trong diéu kién nhiét
do cao ctia vu hé thu, cho thay ching c6 thé kém
thich nghi hon voi moi truong nhiét do am ap (Phu
luc 1). biéu nay cho thdy riang, mac du nhiét do
cao thuc ddy su da dang chung cia mot s6 nhom
nhung no6 co6 thé tc ché cac nhom khac. Tom lai,
nhiét @6 4m 4p hon trong vu hé thu 1a yéu t6 then
chot thuc diy su da dang loai cua tao luc va VKL,
bu dap cho tac dong tiém 4n cta luong mua lon
hon, tit do tao nén su phong phu vé thanh phan
loai so voi vu dong xuan.

S6 luong loai tao trong vu hé thu (276 loai) cao
hon 188 loai so voi vu thu dong (88 loai). Piéu nay
cho thay, vu hée thu tao diéu kién toi wu cho su da
dang clia quan xa tao, chu yéu do su két hop cua
cuong do anh sang va luong mua. Trong vu thu
dong, lwong mua trung binh (226 mm/thang) cao
hon so v6i vu he thu (202 mm/thang) (Bang 4)
[22]. Két hop voi diéu kién troi 4m u va nhiéu may,
cuong do anh sang mat troi chiéu xuéng rudng laa
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trong vu thu dong bi suy yéu dang ké. Cuong do
anh sang yéu la mot trong nhimg nguyén nhan
chinh lam gidm so6 luong loai tdo. Pac biét, cuong
do anh sang manh rat thich hop cho su phat trién
ctia nganh tao luc [34], mot nhom tdo chiém so
lwong 16n. Mac du VKL thuong nhay cam voi
cuong do anh sang qua cao [35] nhung téng thé,
diéu kién anh sang yéu trong vu thu dong van han
ché sy da dang chung ctia tdo. Ngoai ra, do duc
cao cua nudc lia & vu thu dong la nguyén nhén
quan trong lam gidm s6 luong loai tdo, dic biét 1a
nhitng loai can 4anh sang truc tiép nhu VKL va tao
luc, do phu sa lo ltng han ché nguén btrc xa mat
troi chiéu xuoéng nudc.

Nhu vay, su bién dong vé da dang loai tao gitta
cac vu lua phan anh méi tuong quan chat ché voi
cac yéu t6 moi truong cht dao nhu: Nhiét do,
cuong do anh sang, luong mua va do duc caa
nudc. Cac yéu to6 nay tuong tac phtc tap, tao nén
nhitng diéu kién song khac nhau, tit d6 anh hudéng
dén thanh phan va s6 luong loai tdo hién dién.

Qua d6 cho thay su hién dién ctia cac loai
VKL trong ruéng lua co vai tro tiém ning trong
viéc duy tri do phi nhiéu cua dat, dac biét trong
cac he thong canh tac lua. Trong vu hé thu nam
2017, nghién cttru da ghi nhan su xuat hién cta
VKL Anabaena oscillarioides (Hinh 2n) voi mat
do tuong doi day diac & dau giai doan dé nhanh
cua cay lua. Loai nay dac trung boi sy hién dién
cta di bao (heterocyst) dang hinh cdu nidm xen
giita cac té bao soi, day 1a cau tric chuyén biét co
kha nang c6 dinh dam phan tt tir khi quyén va
chuyén hoa vao dat [15]. Phat hién nay phu hop
vOi quan sat ctia Kimura (2010) [5], cho thay cac
loai VKL c6 di bao thuong xuat hién xuyén suot
thoi ky cay lua dé nhanh, giai doan cay can nhiéu
dinh dudng nhat.

Bén canh kha nang c6 dinh dam, mot so loai
VKL khac duoc tim thay trong vu hé thu con co
kha nang tich lay dang ké cac nguyén to dinh
duong thiét yéu. Cu thé, cac loai nhu Oscillatoria
limosa va Oscillatoria sp. duoc biét dén la chia
nhiéu lan, trong khi Aphanizomenon flos-aquae va
Microcystis sp. lai giau dam [15]. Khi c4c quan thé
VKL nay chét di, chung sé phan hiy va hoan tra

cac duong chat tich liy nay trd lai cho dat, gop
phan vao chu trinh dinh dudng.

bay 1a mot co s khoa hoc quan trong dé giai
thich co ché tiém nang giup nhiéu khu vuc & dong
bang song Ctru Long duy tri do phi nhiéu hoa hoc
ctua dat, ngay ca khi da dé bao khép kin va canh
tac laa lién tuc trong nhiéu nam ma khong cé dau
hiéu thoai héa vé mat hoa hoc dang ké. Thuc té
nay duoc ciung co6 boi két qua nghién cttu cua
Nguyén Htru Chiém va cs (2017) [35], cho thay
ham luong chat hitu co, dam téng va lan téng
trong dat & cac khu vuc dé bao khép kin (tai 4
huyén: Cho M6i, Chau Pha, Pha Tan va Thoai Son
thuoc tinh An Giang cii) cao hon c6 y nghia thong
ké (p < 0,05) so voi cac khu vuc ngoai dé bao, mac
du thoi gian bao de da kéo dai gan 17 nam (tinh tir
2000 - 2017). Piéu nay cho thay rang, hé sinh thai
vi tdo ban dia, dac biét 1a cac loai VKL c6 thé dong
vai tro then chét trong viéc bu dap mot phan luong
dinh duong bi mat di do cay laa hut thu, duy tri
can bang héa hoc cua dat.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién cttu da xac dinh duoc téng cong 407
loai vi tao phu du trong rudéng laa tai khu vuc dé
bao khép kin, phan bo thuoc bon nganh chinh:
Téo luc (Chlorophyta), tao khué (Bacillariophyta),
tdo mat (Euglenophyta) va VKL (Cyanobacteria).
Trong s6 do, nganh tao luc thé hién cau truc thanh
phan loai da dang nhat.

Thanh phan loai tdo trong rudong lua dugc dic
trung boi su phat trién manh mé ctia cac nhom sau:
Tao luc, chi yéu 14 céac loai thuoc bo Chlorococcales
(dang don bao, khong di dong) va Desmidiales (tao
song tinh); tdo khué, dac biét 1a cac chi thuoc lop
Pennales; tdo mat (Euglenophyta), voi nhiéu loai c6
doi song di duong; cac loai VKL dang soi, bao gdm ca
nhom c6 di bao (ho Anabaenaceae) va khong co di
bao (ho Oscillatoriaceae). Sur hién dién va wu thé ctia
cac nhom nay phan anh kha nang thich nghi cta
chung vdi diéu kién moi truong dic thu ctia rudng lua.

So6 luong loai tdo bién dong ro rét gitra cac vu
canh tac, chiu anh hudng sau sic boi cac yéu to
moi truong nhu: Nhiét d0, cuong do anh sang,
luong mua va do duc ctia nudce. Véi su da dang loai
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cao nhat duoc ghi nhan & vu hé thu nam 2017 (276
loai), theo sau la vu dong xuan nam 2016 - 2017
(223 loai) va thap nhat & vu thu dong nam 2016 (88
loai). Pang chu y, su xuat hién cta VKL Anabaena
oscillarioides v6i di bao vao thoi diém cay lua bat
dau dé nhanh khang dinh tiém ning c6 dinh dam tir
khi quyén vao ruong lua, mot co ché sinh hoc quan
trong trong viéc cung cap dinh duong cho cay.

4.2. Kién nghi

Tiép tuc nghién cttu md rong pham vi khao sat
da dang loai vi tdo (bao gom ca vi tdo phu du va
bam day) dén cac ruong lua hai vu & khu vuc ngoai
deé bao khép kin, cting nhu nhitng viung dat co dac
tinh thé nhuong khac biét (vi du: Dat phen, dat
nhiém man). Viéc nay sé cung cap co so dit lieu
toan dién, cho phép so sanh va danh gia chinh xac
hon anh hudng cta cac diéu kién moi truong dén
tinh da dang ctia quan x4 vi to.

Can tién hanh cac nghién ctu chuyén sau vé
vai tro ctia VKL trong dat trong laa. Dé dam bao
d0 chinh xac cao trong viéc xac dinh cac loai VKL
va phan tich méi quan heé di truyén cta chiing nén
két hop cac phuong phap sinh hoc phan tir (giai
trinh tw gen 16S rRNA) véi dinh danh hinh thai
truyén thong. Sau khi dinh danh chinh xé4c, can
dinh luong kha nang c6 dinh dam cta cac loai VKL
(dac biet 1a Anabaena oscillarioides va cac loai co
di bao) trong dat trong lua, nhat 1a trong vu he thu.
Nhitng dit lieu nay sé 1a co s& khoa hoc vimng chac
dé danh gia vai tro cu thé cia VKL trong viéc 1am
cham qua trinh suy thoai héa hoc cua dat & cac
vung dé bao khép kin thuoc déng bing song Ctru
Long, tir d6 dé xuat cac giai phap quan ly dat bén
ving.
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THE DIVERSITY OF MICROALGAE SPECIES IN THE RICE FIELDS, LONG KIEN COMMUNE,
AN GIANG PROVINCE

Bui Thi Mai Phung’, Nguyen Huu Chiem?
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? Faculty of Environment and Natural Resources, Can Tho University
Abstract

Through three rice crops, surveying the composition of planktonic microalgae in the rice fields
showed that there were 407 taxa belonging to 100 genera, 39 families, 17 orders and 4 phyla
(Chlorophyta, Bacillariophyta, Euglenophyta and Cyanobacteria), of which Chlorophyta has the
most diverse species composition structure. The highest number of algal species was observed
in the 2017 Summer-Autumn rice crop, the 2016 - 2017 Winter - Spring crop and the 2016 Autumn
- Winter crop, corresponding to 276, 223 and 88 species, respectively. It is the difference in
habitat conditions that make up the diversity of microalgae species in the fields. In particular,
Anabaena oscillarioides with heterocysts are capable of nitrogen fixation into the soil, which
appeared a lot at the beginning of the tillering stage in Summer - Autumn 2017 rice.

Keywords: Cyanobacteria, microalgae, rice field, seasonal crop, species composition.
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TOM TAT

Nghién ctru xay dung cong nghé du bao, canh bdo li va ngap lut gém hé thong phan mém ho tro
ra quyét dinh canh bdo sém li va ngap lut cho tinh Quang Tri va ving lan can, nham nang cao
nang luc tng pho thién tai. Cong nghé duoc xay dung st dung cac moé hinh toan thay van - thay
luc (MIKE NAM, HEC-ResSim, MIKE11, MIKE Flood) da mé phong 282 kich ban la két hop tir
cac hinh thé thoi tiét va diéu kién van hanh ho chira, thong tin muc nudc trén hé thong song,
thay triéu ving ctra song. Phan mém canh béo stt dung thuat toan cay quyét dinh dé noi suy cac
ban d6 ngap lut tir dit lieu du bdo mura, muc nudc trén hé thong song, cac hd chira va thiy triéu
ving ctra song. Cong nghé nay ho tro dua ra két qua tinh toan de bao mot cach nhanh chong cho
du béo vién khac phuc han ché vé thoi gian tinh toan ctia mé hinh. Két qua tinh toan sin cta cac
t6 hop cac kich ban do do khac phuc duogc han ché vé nang luc tinh toan mo hinh toan ctia nguoi
tac nghiép trong cong tac phong, chong thién tai (PCTT). Ngoai ra, cong nghé truyén tin canh
bao qua nén tang WebGIS va tng dung di dong, gitp nguoi dan dé dang tiép can thong tin canh
bao qua internet va dién thoai thong minh trong diéu kién la lut khic nghiét, gitp tng phé thién

tai hiéu qua hon.

Tt khéa: Quing Tri, phan mém canh bao Ii, phan mém truyén tin.

1. DAT VAN BE

Viet Nam nidm trong khu vuc anh hudng thién
tai bao la cao trén thé gidi, trong do cac tinh mién
Trung thién tai bao li xay ra khoc liét hon so voi
cac vung khac trong ca nuoc gay ra thiét hai vé
nguoi va ctia vo cung lon. Nhiéu giai phap da duoc
tién hanh dé chu dong phong tranh va giam thiéu
thiét hai doi voi 1t va ngap lut. Ngoai cac giai phap
cong trinh xay dung co sé ha tang kién co thi cac
giai phap phi cong trinh ctng dugc ap dung va
mang lai hiéu qua to 16n. Cac giai phap phi cong
trinh nhu du bao, canh bao li d6i véi khu viee mién
Trung noéi chung va tinh Quang Tri néi rieng bang
phan mém hé tro ra tin canh bao, du bao li cho
song Thach Han, tinh Quang Tri [1], cong nghé
du bao la va canh bao ngép lut cho cac song chinh
¢ tinh Gia Lai va Khanh Hoa [2], phdn mém ho tro

du bao, canh bao cap rti ro do bao va ap thap nhiét
d6i khu vuc Bac Trung bo [3], mo hinh la lut va
xay dung nang luc canh bao som & mién Trung
Viét Nam [4 - 6]. Hé thong canh bao som ciing da
duoc cac co quan quoc té nhu: Ngan hang Thé gioi
(WB), Chuong trinh Phét trién Lién Hop Quoc tai
Viét Nam (UNDP) tham gia ho tro phat trién da
gitp cong tac PCTT chu dong hon, giam thiéu
thiét hai vé nguoi va cta [7, 8]. Nhitng cong cu
phan mém nay la 1 thanh phan chinh trong 4
thanh phan (kién thic vé rai ro thién tai; phat
hién, giam sat, phan tich va du bao cac hiém hoa;
phé bién va truyén thong canh bao; sén sang tmg
pho) ctia hé thong hé tro canh bao som la va ngap
lut (Flood Early Warning System - FEWS) da duoc
tmg dung rong rai ¢ nhiéu noi trén thé gioi nhu:
Heé thong DelftFEWS & Ha Lan, hé thong
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FloodWatch & Uc, he théng FEWS NET &
Bangladesh...

Cong cu tinh toan du bao la va ngap lut trong
cac nghién ctu thuwong st dung cac mo hinh toan
dé tinh toan dong chay tir mua va ngap lut trén cac
Iuu vue nhu cac ho mo hinh MIKE hoac HEC. Cac
ho mo hinh nay cho két qua tinh toan twong doi
chinh xé4c dién bién 1t va mic do ngap lut khi dir
lieu dau vao vé dia hinh va tham pha lwu vuc, dia
hinh mang séng, van hanh cac cong trinh trén luu
vuc dugc cung cap cé do chinh xac dam bao. Tuy
nhién, nhuoc diém ctia cac mo hinh nay doi hoi
thoi gian tinh toan lau va yéu cau nguoi stt dung co
kién thic sau vé chuyén mon va mo hinh toan.
Trong tmg dung thuc tién, ca 2 diéu kién nay déu
bi han ché: Thoi gian tinh todan mé hinh dai kho

dap tmg dua ra két qua trong diéu kién khan
truong khi thién tai khan cap; cong tac PCTT ¢ dia
phuong c6 it can bo thong thao dé chay mo hinh
toan. Ngoai ra khi la lut xay ra, cong tac truyén tin
tt co quan PCTT dén dia phuong va nguoi dan
trong vung anh huwong ngap lut cting gip nhiéu
khoé khan. Do vay, muc tiéu ctia nghién cttu nay la
cong nghé tinh toan du bao 14, ngap lut va cong
nghé truyén tin phuc vu xay hé théng canh béo
som la va ngap lut cho tinh Quang Tri va vung lan
can nham goép phan hoan thién cac cong nghé
trong hé thong canh bao sém vé li va ngap lut
ciing nhu 4p dung thi diém cong nghé doi voi dia
ban vung nghién ctru.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém nghién cttu

B

s ,
1 VIETNAM
N L g

QUANG BiNH§/ N
r

Winh Linh

Quang Tri 1a mot tinh & Bac Trung bo, c6 dién
tich te nhién gan 4.734 km? nam trong khoang
106°32-107°24" kinh d6 Dong, 16°18-17°10° vi do
Bac; phia Bac giap tinh Quang Binh, phia Nam
giap tinh Thta Thiéen Hué, phia Tay giap tinh
Savanakhet (Lao) va phia Pong giap Bién Dong.
Tinh Quang Tri cé 12 con séng 16n nhé va khoang
60 phu luu, tao thanh 3 hé thong song chinh 1a hé
théng song Bén Hai, Thach Han va O Lau (My
Chanh). He thong song, ngoi kha day dac, mat do
trung binh tir 10,8 - 1 km/km?.
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Hinh 1. Ban @6 khu vic nghién ctru

2.2. Phuong phap nghién cttu

Cong nghé du bao, canh bao la va ngap lut
bao gom: Hé thong truyén dit lieu tit cac tram do
trén luu vyc vé trung tdm tinh toan phong chong
thién tai, cic mo6 hinh toan tinh toan mo6 phong la
va ngap lut, phan mém phan tich d lieu khi tuong
thay van (KTTV) va phan tich két qua tinh toan,
phan mém hién thi va truyén thong tin vé li, ngap
lut tir trung tam PCTT t6i nhitng doi twong bi anh
hudng. Mo ta chi tiét hon vé cac mo hinh ctia cong
nghé nay nhu sau:
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Nghién cttu nay tng dung cac mé hinh thuy
vian (Mike NAM) dé tinh toan cac qua trinh dong
chay tir mua, diéu tiét ho chuta trén cac luu vuc
song (HEC- ResSIM), mo hinh thay luc mot chiéu
(Mike 11) dé€ dién toan cac qua trinh dong chay la
tren he thong song, mo hinh thay luc hai chiéu
(Mike 21) @€ mo phong dong chay la va ngap lut
trén Iuu vuc song tir thuong nguon téi ha du, ving
ctra bién. Cac bién ha du tir song noéi voi bién déu
mo phong qua trinh thay triéu va nuoc dang; cac
mo hinh nay duoc lién két voi nhau mot cach dong
b6 va lién hoan.

Phan tich chubi dit lieu KTTV dé nhan dang,
dac diém hinh thé thoi tiét gy mua li lon va ngap
lut nham xay dung bo CSDL vé li va ngap lut.
Nghién cttu da tinh toan duoc 282 kich ban la,
ngap lut dé tao ra thu vién cac t6 hop ngap lut dé
dua vao co sé dir lieu giup phan mém canh bao

b sung.
Mb hinh thiy Iwe va ngp lut

Ban dd ngap lut theo cac nhém kich
ban dién hinh vé mua, lii trén LVS
(H, V, T ngép)

" " Dir liéu co ban phuc vu nghién ciru
10 hinh thiy van leu viec -K tw nhién LVS (dia hinh, mang ludi song);
- Cong trinh, co s& ha tang, KTXH trén LVS;
. A - Khi twgng, thiy van trén LVS;
M6 hinh diéu tiét h6 chira - Ngép Iyt trén LVS;
4 - Thiy vén, mét cat dia hinh long dan do dac

ngap lut str dung dit lieu nay dé noi suy cac thong
s6 ngap lut khi dua vao dir liéu du bao dau vao
gom: Hinh thai mua, lvong mua du bao, thong so
vé hd chtra thuong nguon, dit lieu thiy triéu tir
nguédn dir lieu thuc do. Thuat toan noi suy cua
phan mém duoc trinh bay & hinh 5. Phan mém sé
tinh toan dwoc cac thong s6 ngap lut phuc vu canh
bao: Vung ngap, d6 siu ngap, cac cong trinh trong
vung ngap bi anh huéng.

Cac cong nghe truyén tin khong day duoc xay
dung dé truyén tai thong tin canh bao ngap lut dén
nguoi dan trong ving bi anh hudng: Cac ting dung
Web danh cho thiét bi di dong (Web Mobile), hé
thong WebGIS...

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cong nghé mé phong lii va ngép lut

Thdng tin dy bao

Phan mém canh
bao lii, ngap lut
theo thoi gian

khi twgng thiy van
- Hinh thé thai tiét gay mua, 1;
- Dy bdo lwgng mua trén LVS, I8

Théng tin canh béo 1, ngap lut
trén Web GIS va dién thoai di dong
(thoi gian cénh béo 06 - 12 - 24 - 48 gid)

thyc trén hé thng séng.

Hinh 2. So d6 cong nghé canh bao 1, ngap lut tinh Quang Tri va viing 14n can

Tinh toan du bao li va ngap lut bing cong cu
mo hinh toan doi hoi thoi gian tinh toan dai, dac
biet 1a doi voi vung tinh toan dién tich rong 16m va
mo phong chi tiét cac diéu kién dia hinh, cac cong
trinh ha tang. D€ khac phuc diém han ché nay,
cong nghé tinh toan duogc phat trién voéi viéc tinh
toan sin cac t6 hop cac kich ban ngap lut c6 thé
xay ra va luu trix trong thu vién CSDL. Trong diéu
kien thuc té tac nghiép sé dua vao dir lieu dau vao
la luong mua du bao tir Trung tam Du bao KTTV,
muc nudc cta cac hd trén luu vuc, muc nuoc tai
mot sO tram trén song va muc nudc & clra bién

(cac tram do duoc két noi qua dix liéu scada), phan
mém canh bao ngap lut sé noi suy cac ban do ngap
lut dua trén dit lieu da luu trix trong CSDL. Phan
mém duoc thiét ké dua trén thuat toan cay quyeét
dinh (Decision tree), la mot thuat toan hoc may
(machine learning) thuoc nhom hoc cé giam sat
(supervised learning), duwoc stt dung cho ca bai
toan phan loai (classification). Cu thé, doi voi bai
toan tinh toan du bao la va ngap lut, t6 hop cac
hinh thé thoi tiét: Bao hoac ap thap nhiet doi
(ATND) hoat dong don 1&, bao hoic ATND két
hop véi khong khi lanh (KKL), KKL két hop dai
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hoi tu nhiét d6i, KKL két hop voi nhiéu dong gio
bong trén cao, cac dang hinh thé thoi tiét khac
gay mua 16n duoc t6 hop voi cac kich ban diéu
hanh hé thong ho chira trén luu vuce, kich ban thiy
triéu tai ving ctta bién (triéu cuong, triéu trung
binh, triéu kém) tao ra 282 kich ban la 16n va ngap
lut trén luu vuc. Két qua ngap lut tinh toan tir cac
kich ban nay cho toan tinh Quang Tri, viing lan
can duoc lwu tri trong thu vién két qua va duoc
phan mém tinh toan ngi suy trong qua trinh tac
nghiép. Cach tiép can nay da han ché duwoc 2
nhugc diém vé thoi gian tinh toan va chuyén mon

sau vé mo hinh toan néu trén, thuan tién trong
trién khai tmg dung thuc tién. So do thiét ké cong
nghé duoc trinh bay & hinh 2, theo do6 toan bo di
liéu cta tinh Quang Tri va lan can dugc phan tich,
xt ly lJam dau vao cho cac mo hinh thiay vin luu
vuc, mo hinh diéu tiét hd chira va mo hinh thay luc
va ngap lut. Cac moé hinh nay sé tinh toan duoc
vung ngap khi ¢c6 mua la va duoc dua vao CSDL
cho phan mém céanh bao ngép lut.

3.1.1. Thiét Iap bo mo hinh todn thuy van, thuy
Jire va diéu tiét ho chira

o

K S[eINN> B0 §

1880000

Aa70000

1a50000

555555

540000 550000 530000 570000  S800C0  £90000 600000 610000 620000 530000

Mo hinh Mike Flood ngap lut

Hinh 3. Cac m6 hinh thiiy van, thiy luc va ngap lut cho viing nghién ctru

Cong nghé duoc xay dung dya trén cac mo
hinh toan vé thiy van luu vuc, diéu tiét hé chia,
thuay luc va ngap lut, gdbm cac moé hinh: M6 hinh
Mike NAM tinh toan dong chay tir mwa, mo hinh
Mike Flood tinh toan dong chay la, ngap lut. Mo
hinh Mike NAM tinh toan cho cac luu vuc song
Thach Han, Bén Hai, O Lau thuoc tinh Quang
Tri va vung lan can duoc chia thanh 38 tiéu luu
vuc, duoc hiéu chinh véi tran la thang 10/2020

va kiém dinh voi tran la thang 02/2009 (bao cao
ndi dung chuyeén dé 2.1 [9]). M6 hinh diéu tiét
hé chita HEC-ResSim duoc tinh toan voi cac kich
ban mua gay li (b4o c4o noi dung chuyén dé 2.2
[10]); mo hinh duogc thiét 1ap cho 7 ho chuta co
quy trinh diéu tiét va dung tich phong la (hd Rao
Quan, Kinh Moén, Bao Pai, La Nga, Ha Thuong,
Tric Kinh, Ai T®); mé hinh sau khi thiét lap
duoc tinh toan van hanh kiém tra voi cac luu

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 10/2025 85



KHOA HOC & CONG NGHE

luong la dén, xa li thiét ké cho két qua phu hop.
Mo hinh Mike Flood cho toan bo hé thong song
cta tinh Quang Tri va song O Lau, d6 ra dam
pha Tam Giang, tinh Thtra Thién Hué duoc xay
dung v6i 405 mit cat ngang song (trung binh
khoang cach gitta cac mat cat 1 - 2 km), duoc
hiéu chinh véi tran la thang 10/2020 va kiém
dinh vo6i la thang 9/2009 (bao cao noi dung
chuyen dé 2.4 [11]).

3.1.2. Tinh toan mo phong Ii, ngdp lut theo
cdc kich bdn

BEKL-ITCZ 48 po Cao

@KKL=1TCZ_18 g _T Hinh

MEKL ITCZ 45 pio Thip

Laromg imura (mm)

10

'

S 791113151719212325272931333537

3941434547

Thn gian (@o)

Biéu @6 mua hinh thé thoi tiét KKL két hop dai hoi
tu nhiét d6i

Phan tich thong ké so6 lieu cac hinh thé thoi tiét
anh huong truc ti€p hoac gian tiép dén tinh Quang
Tri tir nam 1976 dén nam 2025 cho thay, c6 5 loai
hinh thé thoi tiét chinh giy ra mua l6n cho tinh
Quang Tri va khu vuc 1an can (1 - bao, 2- ATND, 3 -
dai hoi tu nhiét doi, 4 - KKL hodc 5 - cac hinh thé
thoi tiét khac nhu ranh thap, cao 4p Thai Binh
Duong); cac dot mua li lon cha yéu do su két hop
ctia 2 hay nhiéu hinh thé thoi ti€t gay ra. Nghién
ctru da tinh toan t6 hop céac kich ban cta cac loai
hinh thoi ti€t gy mua nay voi téng s6 282 kich ban
1t va ngap lut dé tao CSDL cho phan mém canh bao.

Do sau ngap lut - kich ban KKL két hop dai hoi tu
nhiét doi

Hinh 4. Biéu @6 mua va két qua ngép lut tmg véi kich ban hinh thé thoi tiét KKL
két hop dai hoi tu nhiét déi

3.1.3. Thuat todn cua phin mém canh bao 14,
ngép lut

So @6 logic ctia phan mém du bao li va ngap
lut duoc thé hién & hinh 5. Hoat dong ctia hé thong
hé tro ra quyét dinh canh bao sém ngap lut: Khi
tac nghiép trong thuc tién, v6i cac thong tin du bao
vé hinh thai thoi tiét, lrong mua du bo, thong tin
muc nudc cac ho, muc nudc trén he théng song,
muc nudc thiy triéu ngoai bién, phan mém canh
bao li va ngap lut sé tim kiém cac kich ban da tinh
toan trong CSDL c6 thong tin gan sat nhat voi
thong tin du bao KTTV dau vao dé noi suy két qua
1t va ngap lut. Phan mém tinh toan voi toc do tic
thoi do vay dam bao dua ra ban tin nhanh, kip

thoi cho cong tac PCTT.

3.1.4. Chitc nang cua phan mém

Phan mém c6 cac chic niang nhu: Giam sat
thong tin, du bao ngap lut tir du bao mua, hién thi
ban d6 ngap lut theo khong gian, thong ké thiét
hai...

Phan mém c6 chuc nang giam sat dién bién
thoi tiét tr cac ngudén GFS, RadarViewer,
OpenWeatherMaps (Hinh 6); cac chitc nang giam
sat so litu muc nudc ho chia, so lieu do mua, sO
litu muc nudc song (Hinh 7); chic niang du bao
ngap lut tir du bdo mua, hién thi ban do ngap lut
theo khong gian (Hinh 8) va thong ké anh hudéng
do ngap lut (Hinh 9).
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Hinh 8. Lap ban @b canh bao ngap lut

3.2. Cong nghé truyén tin canh bao dén cac
d6i tuegng viing anh huéng ngap lut

Khi thién tai x4y ra hodc sdp xdy ra, cac canh
bao thuong duoc phat trén phuong tién truyén
thong quoc gia hoac dia phuong (truyén hinh hoac
dai phat thanh), cac nhém dé bi ton thuong nhiéu
khi thiéu kha nang ti€p can cac tién nghi co ban
can thiét dé nhan duogc cac canh bao nay do gap
phéi van dé nhu: Su c6 mat dién, khong cé diéu
kién truy cap tivi va loa dai, ki€én thirc han hep khi
truy cap st dung nhiing trang web canh bao la
khén cap. Cac phuong thirc khac nhu coi bao dong
va loa phéng thanh ciing duoc stt dung dé tiép can
nhimg nguodi dé bi tén thuwong cé thu nhap thap
nhim khac phuc cac han ché cta phuong tién
truyén thong. Nghién ctru nay gioi thiéu thém 1
cong nghé giup truyén tai thong tin dé€n nguoi dan
bi anh hudéng. Cong nghé web giup cho nguoi
dung Internet c6 thé ti€p can thong tin ciing nhu
cac ban d6 GIS mot cach dé dang ma khong can
phai cai dat cac phan mém trén may tinh nhw trudc
day. Ngoai ra, voi do phu internet va dién thoai
thong minh rong rai & Viet Nam nhu hién nay, viéc
xay dung cac tmg dung di dong hay nén tang
WebGIS phuc vu cong tac canh bao li cho cong
dong sé gitp cho nguoi dan c6 thé dé dang truy
cap cac thong tin canh béo lit bing may tinh hoic
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Hinh 9. Thong ke ddi tuong bi anh hudng ngap lut

dién thoai thong minh c6 két néi 3G hoac 4G.
Nguoi dan ciing c6 thé nhan duoc cac thong bao
va canh bao 1 thong qua cac ting dung web danh
cho thiét bi di dong (Web Mobile), cu thé 1a giai
phap Responsive Web Design cho phép xay dung
trang web c6 thé hién thi tot trén nhiéu kich thudc
man hinh khac nhau bang cach st dung CSS Media
Queries. Chuc ning tao thong bao ddy thong tin
canh bao ngap lut tir Hé thong WebGIS dén phan
mém canh bao ngap lut duoc b6 sung vao giai phap.
Quy trinh xay dung va dong goi nhu sau: 1) Xac
dinh yéu cau va 1ap ké hoach: Giao dién hién thi noi
dung web, chtrc nang gtti/nhan thong bao; lwa chon
phat trién tng dung native; 2) Phat trién tmg dung
voi WebView; 3) Tich hop giai phap Push Message
gom c6 4 budc sau: Budc 1, lua chon dich vu Push
Notification, trén hé diéu hanh Android st dung
Firebase Cloud Messaging (FCM), tréen hé diéu
hanh iOS st dung Apple Push Notification Service;
budc 2, cau hinh dich vu nhu tao tai khoan, them
SDK Firebase, nhan API key, Sender ID va ciu
hinh can thiét trong du an; budc 3, tich hop thu vien
va lap trinh xtr ly thong bao; budc 4, kiém tra chuc
nang Push Message; 4) Dong goi va phan phoi tng
dung: Két qua phan mém hoat dong duoc thé hién
& hinh 10 va két qua tra ctu thong tin canh bao
duoc trinh bay & hinh 11.
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Nhap thong tin canh bao

Nhap ndi dung sau 86 nhdn OK aé giri thong bao dén tat
A nguii diing a3 dang ky Tiéu aé:

@ CANH BAO NGAP LUT!
Nl dung
@ Muc nuoc sdng Bén Hai dang ién rét cao)

lea22 ol

Th 4,19 Thang 2 4,6KB/s & il .l B GD 4

@ DSS Quéng Tri - Bay gia
@ CANH BAO NGAP LUT!
Muyc nude sdng B&n Hai dang Ién rat cao.

Hinh 10. Gtri thong tin canh bao ngap lut
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20:30:13 dGi, mMuc nudc trén cac séng chinh caa
Quang Tri dang 1&én nhanh, nguy co gay
ngap cac tuyén giaoc théng lién x5
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13:23:44 khu vuc Quang Tri ti€p tuc ©é mua to
dEn rat to, kha nang xay ra ngap Gng cuc

bdtai TP B&ng Ha, Gio Linh, Hai Lang !
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Hinh 11. Tra cttu thong tin canh bao

4. KET LUAN

Vi dic thu 1a khu vue nam trong ving thuong
xXuyén xay ra bao la va ngap lut dién rong, cong voi
cac hién tuong thoi tiét dac thu nhu: Bao, KKL, dai
hoi tu nhiét d6i va ATND, cung véi nhimg tac
dong phuc hop cta bién déi khi hau, dang lam gia
tang nguy co xay ra mua lon va la lut nghiém
trong. Cong nghé canh bao duoc phat trién trong
nghién cttu nay khong chi giup du doan chinh xac
hon tinh hinh ngép lut, ma con hoé tro hiéu qua
trong cong tac PCTT giup giam thiéu thiét hai doi
v6i nguoi cling nhu tai san. Cong nghé tinh toan sir
dung thuat toan cay quyét dinh va noi suy ban do
ngap lut mot cach nhanh chong dua trén so lieu
d4u vao duoc tinh sin céac kich ban ngap lut 1a giai
phap hiéu qua khac phuc duoc nhitng han ché vé

cong nghé trong cong tac du bao canh bao la va
ngap lut. Nghién ctru da dua ra gidi phap dong hoa
dir liéu, tich hop cac mo hinh tao nén mot phan
mém canh bao, du bao li co6 thé dap tng tot trong
cong tac tac nghiép canh bao la va ngap lut. Cong
nghé duoc phat trién dua trén tinh toan co do
chinh x4c cao va dir liéu san sang giup nguoi tac
nghiép dé dang va thuan tién khong doi hoi ky
nang chuyén gia mo6 hinh toan. Céng nghé tich
hop duoc cac ngudn dir liéu sdn c6 trén thé gioi
tao diéu kién tham khao trong cong tac PCTT.
Cong nghé truyén dir liéu trén trang web dén cac
may dién thoai thong minh ciing 1a diéu kién tot
dé nguoi trong vung xay ra thién tai cé cac thong
tin canh bao ngap lut kip thoi gitp tng pho thién
tai hiéu qua hon.
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Cong nghé nay ho tro dua ra két qua tinh toan
du bao mot cach nhanh chong cho co quan PCTT
dé co quan nay canh bao dén nhirng doi tuong bi
anh hudng (truyén tin bang cong nghé truyén tin).
Can luu y rang, do chinh xac cta két qua tinh toan
du bao phu thudc vao mitc do chi tiét cta dix liéu
d4u vao ctia cac mo hinh, viéc hiéu chinh bo thong
s6 dé tao ra cac kich ban cho CSDL. Cac phan
mém canh bao, du b4o li va canh bao ngap lut cho
hé thong song tinh Quang Tri can duoc cap nhat
dinh ky, hiéu chinh bo thong s6 phu hop khi cé su
thay ddi vé diéu kién dia hinh va cac yéu to khi
hau trén luu vuc.
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FLOOD FORECASTING AND COMMUNICATION TECHNOLOGY FOR BUILDING AN EARLY
FLOOD WARNING SYSTEM FOR QUANG TRI PROVINCE AND VICINITY AREAS

Nguyen Thanh Hung?, Vu Dinh Cuong?,
Trieu Quang Quan’, Nguyen Anh Hung?
! Key laboratory of river and coastal engineering, Vietnam Academy for Water Resources
“ Center for water resources software, Vietnam Academy for Water Resources
Abstract

The article presents the construction of a decision support software system serving the flood and
inundation early warning system for Quang Tri province and neighboring areas, aiming to
improve disaster response capacity. The system applies hydrological and hydraulic mathematical
models (MIKE NAM, HEC-ResSim, MIKE11, MIKE Flood) to simulate 282 flood scenarios
combined from weather patterns and reservoir operating conditions, water level information on
the river system, tide level at estuaries. The warning software uses a decision tree algorithm to
interpolate flood maps from rainfall forecast data, water levels on the river system, reservoirs and
estuary tides. The software is a tool to support forecasting results quickly for forecasters to
overcome the limitations of model calculation time. The software has pre-calculated a
combination of scenarios, thereby overcoming the limitations of mathematical modeling
expertise of operators in disaster prevention and control work. In addition, the technology of
transmitting warning messages via WebGIS platform and mobile applications helps people easily
access warning information via the Internet and smartphones in severe flood conditions, helping
to respond to natural disasters more effectively.

Keywords: Quang Tri, flood warning software, communication software.
Ngay nhan bai: 20/5/2025

Ngay chuyén phan bién: 02/7/2025
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NGHIEN CUU NHAN THUC CUA NGUOI DAN
VUNG BEM VE DICH VU HE SINH THAI
CUA VUON QUOC GIA U MINH HA

Lé Diém Kiéu', Pham Qudc Nguyén®*
!Khoa Nong nghiép, Tai nguyén va Moi truong, Truong Pai hoc Pong Thap
"Email- gqpnguyen@dthu.edu.vn

TOM TAT

Nghién ctru duoc thue hién nham danh gia nhan thice cta cong dong vé dich vu hé sinh thai cta
Vuon Quoc gia U Minh Ha (VQG). Nghién cttu da khao sat 80 ho dan & hai xa ving dém la xa
Khanh An, huyén U Minh va xa Tran Hoi, huyén Tran Van Thoi, tinh Ca Mau (nay la xa Khanh
An, U Minh, ba Bac, tinh Ca Mau). Kiém dinh chi binh phuong duoc ap dung dé phan tich cac
yéu t6 anh hudng dén nhan thic ctia nguoi dan. Két qua cho thdy, ty 1é nguoi duoc khao sat nhan
thitc cac gia tri cung cap ctia VQG & mtrc cao va rat cao (17,5 - 23,8%), thap hon so véi cac dich vu
diéu tiet (55 - 70%), van hoa - gido duc (43,8 - 66,3%) va ho tro (43,8 - 57,5%). Ty 1é nguoi dan nhan
thirc tai nguyén va chat luong moi truong ctia VQG suy giam (47,5 - 51,3%). Hau hét nguoi dan
(88,8 - 96,3%) déu biét vé tac dong cta nhitng hoat dong san xuit nong nghiép, chat thai sinh
hoat, khai thac tai nguyén va tinh trang thay ddi ctia khi hau toan cau dén tai nguyén va moi
treong ctia VQG. Bén canh d9, da phan nguoi dan (77,5 - 87,5%) c6 nhan thic tot vé nhitng giai
phap bao vé tai nguyén, moi truong va dich vu hé sinh thai cia VQG. Nhan thic vé dich vu hé
sinh thaéi tang theo trinh d6 hoc van nén ciing chiu 4nh hudng ctia yéu t6 nghé nghiép va nhimg
nguoi & do tudi tré thuong co nhan thie tot hon. Két qua nghién ctu 1a co s¢ dix liéu quan trong
cho cong tac bao vé tai nguyén, méi truong, dich vu hé sinh thai va thuc hién céng tac chi tra

dich vu hé sinh thai cia VQG U Minh Ha.

Tt khéa: Dich vu hé sinh thai, nhan thitc cia nguoi dan, Viron Quéc gia U Minh Ha.

1. AT VAN BE

Heé sinh thai tuv nhién c6 vai tro rat quan trong
trong cai thién phuc loi cia con nguoi [1], voi cac
dich vu heé sinh thai (DVHST) nhu: Cung cép, diéu
tiét, van hoa, ho trg [2]. DVHST duoc tao ra boi
cac thanh phan hé sinh thai nhu: Sinh vat, moi
truong va cac qua trinh sinh thai [3]. O Viet Nam,
DVHST dugc quy dinh trong Luat Lam nghiép
nam 2017 [4], voi quy dinh vé céc loai dich vu moi
truong rung (DVMTR); Luat Bao vé Moi truong
nam 2020 [5] da c6 cac quy dinh vé chi tra DVHST
tw nhién, t6 chic va phat trién thi truong carbon.
Chinh sach chi tra DVMTR da duoc thé ché hoa
thong qua Nghi dinh s6 99/2010 ND-CP [6], hién
nay c6 3/5 loai DVMTR duogc thuc hién chi tra va
da mang lai ngudn thu dang ké, dong gop rat quan
trong trong cong tac bao vé, phuc hoi ring va dat

ngap nuéc (DNN). Nhan thirc ctia nguoi dan, nhat
la nhitng cong dong xung quanh khu vuc rimg va
DNN c6 vai tro rat quan trong trong cong tac quan
1y, bao ton rimg va DNN ciing nhu nhimg DVHST
ciia chung.

VQG U Minh Ha duoc thanh lap theo Quyét
dinh s6 112/QD-TTg ngay 20/01/2006, duoc
chuyén tir Khu Béo ton Thién nhién Vo6 Doi. Ngay
26/5/2009, VQG U Minh Ha dugc UNESCO dua
vao danh sach cac Khu du trit sinh quyén cta thé
gi6i. VQG c6 tong dién tich 8.256 ha, nam trén dia
ban cac xa: Khanh Lam, Khanh An, thuoc huyén U
Minh, tinh Ca Mau va cac xa Tran Hoi, Khanh
Binh, Tay Béc, thuoc huyén Tran Van Thoi, tinh
Ca Mau [7] (nay la xa Khanh An, U Minh, D4 Bac,
tinh Ca Mau [8]). VQG U Minh Ha cé nhiém vu
bdo ton, tai tao cac gia tri vé canh quan thién
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nhién, méi truong sinh thai va da dang sinh hoc
ctia he sinh thai DPNN dac thu, rimg tram trén dat
than bun; bao tén va phat trién nguon gen cac loai
dong thuc vat quy, cac gia tri van hoa, tinh than, di
tich lich sit, phuc vu coéng tac nghién ctu khoa
hoc, tham quan va phat trién du lich [7]. Cong tac
gi4o duc, tuyén truyén nhing kién thirc vé da dang
sinh hoc va bao ton da dang sinh hoc luon dugc
lanh dao VQG, dia phuong va cac t6 chuc bao ton
quan tam, thygc hién thuwong xuyén, tuy nhién
nhing danh gia kién thitc ctia cong dong vé nhing
DVHST ctia VQG van chua duoc thuc hién toan
dién. Vi vay, nghién cttu nay duoc thuc hién nham
cung cap dit liéu vé nhan thic cta nguoi dan vé
DVHST phuc vu cho cong tac l1ap ké hoach, dinh
hudéng trong cong tac giao duc va ap dung chi tra
DVMTR cho VQG U Minh Ha trong thoi gian téi.
2. PHUONG PHAP NGHIEN CUU

2.1. Thoi gian va dia diém nghién ctru

- Thoi gian thuc hién: T thang 10/2024 dén
thang 12/2024.

- Khu vuc diéu tra khao sat 1a ¢ hai dia phuong
cua vung dém VQG U Minh Ha, tinh Ca Mau: Xa
Khanh An, huyén U Minh (45% ho dan) va xa Tran
Hoi, huyén Tran Van Thoi (55% ho dan) (nay la xa
Khanh An, U Minh, P4 Bac, tinh Ca Mau [8]).

2.2. Phuong phép thu thap s6 liéu so cip

Lap phiéu khao sat voi nhitng noi dung chinh:
(1) thong tin chung vé ho dan: Thoi gian cu tra,

trinh do hoc van, nghé nghiép; (2) nhing kién
thuc vé gia tri ctia cac dich vu cung cap, dich vu
diéu tiét, dich vu van hoa - gido duc va dich vu ho
tro cia VQG U Minh Ha véi nguoi dan & dia
phuong; (3) nhan thitc vé tinh trang thay déi cac
ngudén tai nguyén va moi truong cta VQG va
nhig yéu to tac dong; (4) kién thirc vé nhimg giai
phap nham quan ly, bdo vé tai nguyén, moi truong
va cac DVHST cua VQG.

Nghién ctru thuc hién phong van ngau nhién
truc tiép 80 ho dan song xung quanh VQG U Minh
Ha trén dia ban cta hai xa: Khanh An, huyén U
Minh (45% ho dan) va Tran Hoi, huyén Tran Van
Thoi (55% ho dan). Nhitng nguoi dan duoc phong
van c6 thoi gian cu tra ¢ dia phuong trung binh 1a
30,13 + 14,02 nam, v6i do tudi trung binh 1a 45,58 +
13,59 tudi, ty 1¢ nam gidi chi€em 62,5% téng so
nguoi dan duoc khao sat (goi tat 1a nguoi dan).
Trinh d¢ hoc van chu yéu 1a trung hoc co s& (40%
nguoi dan), trung hoc phd thong (27,5% nguoi
dan), tiéu hoc (12,5% nguoi dan) va chi c6 8,8%
khong di hoc; trinh d¢ trung cap dén dai hoc la
11,3%. Thu nhap cta nguodi dan tuong do6i thap
(trung binh 1a 68,47 + 48,93 trieu déng/ho), vi
nghé nghiép cht yéu 1a lam nong nghiép (52,6%
nguoi dan), buon ban (33,8%), cong nhan (8,8%),
gi4o vién (3,8%) va du lich (1,3%). Trong khi do, so
nhan khiu trong mdi gia dinh trung binh 1a 4,38 +
1,3 nguoi/ho gia dinh va s6 lao dong chi chiém
trung binh 60,3% (Bang 1, hinh 1).

Bang 1. Dic diém chung cia nhimg ngudi dan duoc khéo sat

bac diém ctia nhitng nguodi duoc khao sat Trung binh + STD
Tudi 45,58 + 13,59
S6 luong nhan khiu (nguoi/ho dan) 438+1,3

S6 luong lao dong (nguodi/ho) 2,64+1,13
Thoi gian cu tra & dia phuong (nam) 30,13 + 14,02
Thu nhap ctia gia dinh (triéu dong/ho/nam) 68,47 + 48,93
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Hinh 1. Trinh d¢ hoc van va nghé nghiép ctia nhitng nguoi dan duoc khao sat

2.3. Téng hop va xix Iy s6 lieu

Stt dung phan mém IBM SPSS Statistics for
Windows, Version 22.0 IBM Corp., Armonk, MY,
My) trong xit Iy s6 liéu diéu tra, nhw: Ap dung
thong ké mo ta (trung binh, do léch chudn), tin
suat va kiém dinh chi binh phuong vé tac dong cua
trinh do hoc van, nghé nghiép va do tuéi dén nhan
thic vé cac DVHST cta VQG U Minh Ha, tinh
trang tai nguyén va moi truong, cac yéu to co thé
tac dong va giai phap bao vé. Kiém dinh chi binh
phuong duoc stt dung pho bién trong danh gia moi
quan hé gitra hai bién dinh tinh hay bién phan loai
trong mot tap dit lieu. Téng hop s0 liéu va vé biéu
d6 bang phan mém Microsoft Excel 2019.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nhan thttc cta nguoi dan vé gia tri
DVHST VQG U Minh Ha

3.1.1. Gid tri cung cap cia VQG U Minh Ha

Ty 1é nguoi dan duoc khao sat biét vé cac dich
vu cung cap ctia VQG U Minh Ha khé cao. Trong
do, ty 1é nguoi dan cho biét VQG cung ciap nudc
sinh hoat, nuéc cho san suat nong nghiép, nguon
loi thily san va mat ong la trén 70%, gia tri cung cap
g0 ctii, duoc liéu va nguodn gen la trén 60%, gia tri
cung cap nguon thién dich cho san xuit nong
nghiép 1a 50%. Tuy nhién, ty 1¢ nguoi dan cho biét
cac dich vu cung cap c6 gia tri cao va rat cao chi
dao dong lan luot 1a 12,5 - 18,8% va 3,8 - 6,3% (Hinh
2). Qua day cho thay, kién thitc ctia nguoi dan &
xung quanh VQG vé cac gia tri cung cap ctia hé

sinh thai VQG U Minh Ha con chua cao. Nguyén
nhan c6 thé do quy dinh vé cong tac quan ly rimg
dic dung (VQG) thi khong duoc khai thac lam
san, ngay ca voi truong hop cay da chét, gay dé
trong khu vuc bdo vé nghiém ngat va phuc hoi
sinh thai [4]. Hoat dong Kkhai thac thay san trong
VQG va dong vat hoang da (nhtng loai duoc quy
dinh theo Nghi dinh s6 06/2019/ND-CP [9] va
Nghi dinh s6 84/2021/ND-CP [10]) trong va ngoai
VQG ciing khong dugc phép. Theo Lé Van Di va
cs (2019) [11], da phan nguoi dan xung quanh
VQG @éu cho biét, nguon loi thily san bi can kiét
do viéc khai thac bat hop ly, st dung nhiéu loai
ngu cu bi cdm nhu: Xiéc dién, ludi c6 kich thudc
mat luéi nhod; moi truong nudc 6 nhiém cing lam
giam nguén loi ndy. Nguoi dan khong danh gia
cao vai tro cung cap nudc cho sinh hoat va nuoi
trong thiy san ctia VQG, vi theo ho nuoc tir khu
bao ton bi 6 nhiém phén khong phu hop cho sinh
hoat va nuoi thily san [11], voi pH bién dong lon
2,2 - 7,4), ham luong DO rat thap (0,01 - 1,53
mg/L), ham luong COD (100 - 299,68 mg/L), Fe
(5,75 - 422,44 mg/L - khu vuc phén nong) lai rat
cao [12]. Ty 1é nguoi dan danh gia cao vé dich vu
cung cap cac loai thién dich kha thap, vi ty lé
nguoi dan lam nong nghiép (tréng trot) chiém
chua dén 50% va da phan cé trinh do hoc van thap
nén chua nhan thic tot duoc gia tri ndy cta VQG.
Két qua kiém dinh chi binh phuong da cho thay,
nhan thttc vé vai tro cung cap thién dich cho nong
nghiép cia VQG chiu anh huwong cua trinh d6 hoc
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van cta nguoi dan, trong d6 ty lé nguoi dan co
trinh do hoc van trung cép, cao dang va dai hoc
danh gia dich vu nay co6 gia tri cao va rat cao nhiéu
hon (p < 0,05). Panh gia vé gia tri cung cap mat
ong ctia VQG ciing chiu anh huong ctia nhom tudi,
trong do ty 1¢ nguoi dan & do tudi trén 35 tudi danh
gi4 vé gia tri nay cao hon nhimg nguoi dan c6 do

tudi thap hon 35 tudi (p < 0,05). Qua day cho thay,
can c6 nhitng chuong trinh hoat dong gido duc chi
tiét hon cho cong déng vé nhiing gia tri cung cip
ctia hé sinh thai VQG U Minh Ha dé nguoi dan c6
thé tham gia tich cuc hon trong cong tac bao vé
cac nguon tai nguyén, moi truong va cac gia tri
dich vu ctia VQG.
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Hinh 2. Nhan thic cia nguoi dan vé gia tri cung cdp ctia VQG U Minh Ha

3.1.2. Gid tri diéu tiét cia VQG U Minh Ha

Ty 1é nguoi dan cho biét, VQG U Minh Ha c6
nhimg gia tri diéu tiét khi hau, khong khi, nuoc,
dich hai va thu phéan cho cay trong dao dong tir
92,5 - 98,7%. Trén 50% nguoi dan duoc khao sat cho
biét, cac dich vu diéu tiét ctia VQG co gia tri cao va
rat cao. Trong d6, 56,3% nguoi dan cho biét, dich
vu cai thién chat luong khong khi ctia VQG c6 gia
tri rat cao. Nguoc lai, ty 1é nguoi dan nhan dinh
cac dich vu diéu ti€t & muc thap 1a 11,3 - 26,3%, rat
thap 1a 6,3 - 17,5% va khong c6 cac gia tri diéu tiét
chi dao dong 1,3 - 7,5% téng nguoi dan duoc khao
sat (Hinh 3). Nhan thic cta nguodi dan vé gia tri
diéu tiét khi hau phu thudc vao trinh d6 hoc vén,
dich vu thu phéan cho cay trong chiu anh hudéng
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cta yéu t6 nghé nghiep, dich vu diéu tiét vé tiéng
on va nap nuéc ngam ctia VQG lai chiu anh hudéng
ctia do tudi (p < 0,05). Nhan thic cta nguoi dan
duoc khao sat tang theo trinh do hoc van, nhimg
nguoi tré va co nghé nghiép 1a gido vién va du lich
¢6 nhan thic vé cac dich vu diéu tiét tot hon. Kién
thitc ctia cong dong vé gia tri diéu tiét cao da cho
thay hiéu qua ctia cong tac gido duc vé moi truong
va gia tri diéu tiét ctia VQG, vi hau hét nhing gia
tri diéu tiét 1a nhitng gia tri st dung gian ti€p va
phi st dung ctia hé sinh thai. Nhan thic cta nguoi
dan cao sé gép phan quan trong trong déng gop
tich cuc ctia nguoi dan vao céng tac bao vé tai
nguyén va moi truong cua VQG va thuc hién chi
tra DVMTR trong thoi gian toi.
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Hinh 3. Nhan thitc ctia ngudi dan vé gia tri dich vu diéu tiét cia VQG U Minh Ha

3.1.3. Gi4 tri van hoa, gido duc va ho tro cua
VQG U Minh Ha

Két qua khao sat da ghi nhan, da phan nhing
nguoi dan cé danh gia cao vé cac dich vu van hoa,
giao duc va ho tro cia VQG U Minh Ha. Ty lé
nguoi dan danh gia cac gia tri nghién ctu khoa
hoc, gido duc & muc cao va rat cao 1a 66,3 va 57,5%;
cac dich vu du lich giai tri, thdm my va ton gido la
438 - 45%. Nhirng gia tri ho tro nhu: Hinh thanh
dat, san xudt so cap, chu ky dinh duong, tuan hoan
nudc va cung cap moi truong song ctia VQG cing
duoc da s6 nguoi dan danh gia cao va rat cao. Ty le
nguoi dan danh gia VQG khong c6 nhiing gia tri

A

W
S

Bz NN\

Ty 16 nguoi dan (%)
Y
(=]

w
S

Du lich, giai tri Ton gido, tinh Thim my
than

Dich vu van héa va gido duc cua VQG U Minh Ha

Giao duc
khoa hoc

OKhong co gia tri O Gia tri rat thép BGia trj thép BGid tri cao WG tr rat cao

Nghién ctru

vé van hoa, gido duc va ho tro 1a rat thap 2,5 -
5,0% (Hinh 4). Nhan thitc cua nguoi dan vé cac
gia tri van hoa va ho tro khong bi anh huéng cia
trinh @6 hoc van, nghé nghiép va do tudéi (p >
0,05). Két qua khao sat nhan thie ctia nguoi dan
vé dich vu van hoa va hé tro ctia VQG mot 1an nira
khéng dinh, kha nang tiép thu nhitng kién thuc vé
gia tri ctia hé sinh thai VQG va su khéng dinh ctia
cong dong véi nhitng gia tri ma VQG mang lai cho
ho. Day la co sé quan trong trong cong tac nang
cao nhan thtc cta cong dong trong bao vé tai
nguyén va moi truong ctia VQG va nhimg DVHTS
ctia khu bao tén.

Hinh thinh dét  Sin xuft socip ~ Chu'ky dinh  Tuin hoan nuéc ~ Cung cép moi
dudng truong song
Dich vy h{ tro cia VQG U Minh Ha

OKhong ¢6 gia i OGia i rdt thip  DGid tri thip D Gid tri cao  WGia trj it cao

Hinh 4. Nhan thtec ctia nguedi dan vé gia tri vin hoa (A), hé tro (B) ctia VQG U Minh Ha
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3.2. Tinh trang va nguyén nhan thay ddi hién
trang va DVHST ctia VQG U Minh Ha

321 Tinh trang thay doi hién trang va
DVHST cua VQG U Minh Ha

Két qua khao sat va phan tich da ghi nhan ty le
nguoi dan cho biét vé tinh trang gia ting cua dién
tich rimg, su da dang cac loai dong vat hoang da
va thuc vat, san luong mat ong va moi truong song
ctia dong vat hoang ctia VQG c06 tang nhiéu, tiang it
va khong thay déi la 1,3 - 2,5%, 22,5 - 32,5% va 16,3 -
26,3%. Trong khi d6, ty 1é ngudi dan cho biét tinh
trang cta cac nguodn tai nguyén va chat luong moi
truong & VQG da giam it va giam nhiéu 1a 32,5 -
40% va 10 - 18,8% (Hinh 5). Nhan thitc cia nguoi
dan duoc khao sat vé tinh trang suy giam da dang
thuc vat & VQG tang theo do tudi (p < 0,05) ma

khong phu thudc vao trinh do hoc van va nghé
100

nghiép, vi nhitng nguoi dan c6 thoi gian dinh cu &
dia phuong lau dai sé biét duoc tinh trang bién déi
ctia hé thuc vat @ VQG trong thoi gian dai tot hon.
Nhan thtc ctia nguoi dan vé tinh trang gia tang tai
nguyén va chat luong moi truong & nghién ctru nay
cao hon so vdi két qua nghién ctru ctia Lé Van Da
va cs (2019) [11], theo d6 hau hét nguoi dan cho
biét tai nguyén va chat luong moi truong & VQG
déu giam hoac khong thay ddi; tinh trang tang chi
c6 & chat luong nuéc ngam va da dang thuc vat
duoc trong trot. Tinh trang suy gidm vé nguon tai
nguyén va chat lwong moi truong 1a mot trong
nhimg nguyén nhan anh huong dén da dang sinh
hoc, s 6n dinh va phat trién bén ving hé sinh
thai, tr d6 anh huéong dén DVHST cta VQG U
Minh Ha.
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Hinh 5. Nhan thitc ctia ngudi dan vé tinh trang suy giam tai nguyén va moi trudng ciia VQG U Minh Ha

322 Nguyén nhdn thay doi hién trang va
DVHST cua VQG U Minh Ha

Ty lé nguoi dan cho biét cac yéu t6 tac dong
va lam suy gidm nguén tai nguyén va chat luong
moi truong ctia VQG U Minh Ha la do nhiing hoat
dong vé san xuat nong nghiép, khai thac tai
nguyén, ciing nhu tinh trang chay rung, bién doi
khi hau, han han do Elnino & muc nhiéu va rat
nhiéu chiém dén 53,8 - 61,3%. Trong d0, ty 1é nguoi
dan cho biét chay rimg anh hudng rat nhiéu dén
VQG la 18,8%. Tuy nhién, van co6 5,0 - 11,3% nguoi
dan duoc khéo sat cho biét, nhitng hoat dong san
xuat, sinh hoat, khai thac tai nguyén sinh vat hay
cac hién tuong te nhién nhu bién d6i khi hau,

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 10/2025

Elnino khong gay anh huong dén VQG (Hinh 6).
Két qua kiém dinh chi binh phuong cho thay, nhan
thitc ctia nguoi dan vé muirc do tac dong ctia phan
bon va thudc bao vé thuc vat (BVTV) tir canh tac
nong nghiép, nuoc thai tir hoat dong nuoi thiy
san, chat thai tir chan nuoi, khai thac dong vat
hoang da trong VQG va tinh trang tang dan s6 co6
khuynh huéng ting theo trinh d6 hoc van cuaa
nguoi dan (p < 0,05). Qua day cho thédy, da phan
nguoi dan duoc khao sat déu cé nhimg kién thic
nhat dinh vé tac dong ctia cac hoat dong san xuat
nong nghiép, sinh hoat, khai thac tai nguyén, du
lich, chay rimg va bién d6i ctia khi hau dén VQG U
Minh Ha. Day ciing 12 mét trong nhitng diéu kién
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thuan loi @€ c6 thé thuc hién nhimg gidi phap han Beén canh do, cong tac gido duc phé thong va giao
ché cac tac dong tir cac hoat dong cua cong dong duc chuyén nghiép ciing dong vai trd rat quan
xung quanh VQG dén cong tac bao ton da dang trong trong nang cao nhan thirc ctia cong doéng vé
sinh hoc & VQG U Minh Ha trong thoi gian t6i. nhing tac dong doi véi VQG U Minh Ha.
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3.3. Nhimng giai phap quan ly VQG va DVHST
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Hinh 7. Nhan thitc cia ngueoi dan vé nhimg giai phap bao vé tai nguyén, mdi truong va DVHST

ctia VQG U Minh Ha

Bén canh nhan dinh vé nhimg nguyén nhan giai phap quan ly chat thai, gidm st dung phan bon
gay tac dong dén VQG U Minh Ha thi nguoi dan  va thuéc BVTV trong nong nghiép, quan ly va xt
cling nhan dinh rat cao vé tAm quan trong ctia cac  ly chat thai sinh hoat, du lich sinh thai, trong ring
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voi ty 1é dao dong 61,3 - 73,8%. Nhitng hoat dong
quan ly va bao tén co6 su tham gia ctia cong dong
hay ho tro su phat trién kinh té€ cho nguoi dan
xung quanh khu bdo ton ciing duoc da s6 nguoi
dan (61,3 - 63,8%) nhan dinh la quan trong. Ty lé
nguoi dan cho biét cac giai phap bao ve VQG va
DVHST da duoc thuc hién tot & dia phuong 1a 11,3
- 25%, dac biet 1a & giai phap trong thém rimg, cong
déng tham gia ho tro quan ly cta VQG, ho tro phat
trién sinh ké va kinh té cho nguoi dan dia phuong,
voi ty 1é nguoi dan danh gia lan luot 1a 25; 23,8;
18,8%. Tuy vay, van con mét so it nguoi dan (3,8 -
5,0%) cho biét, cac giai phap quan ly 1a khong can
thiét (Hinh 7). Nhan thic vé vai tro cua cac giai
phap bao vé VQG va cac DVHST cé khuynh huong
tang & nhiing nguoi tré, ciing nhu & nhiing nguoi
dan c6 nghé nghiép yéu cau trinh d6 cao nhu gido
vien va du lich (p < 0,05). Qua két qua khao sat da
cho thay, da phan nguoi dan duoc khao sat ¢ dia
phuong da quan tdm nhiéu dén cong tac bao ton
da dang sinh hoc va quan ly moi truong & VQG U
Minh Ha. Day 1a mot trong nhimg yéu t6 rat thuan
loi cho cong tac quan ly, bao tén da dang sinh hoc
va DVHST ctia khu bao ton va thuc hién chi tra
DVHST rung va DNN cta dia phuong trong thoi
gian toi.

4. KET LUAN

Nhan thitc ctia nguoi dan viing dém vé nhig
DVHST ctia VQG kha tot. Trong do, ty lé nguoi
dan danh gia vé tam quan trong cta cac dich vu
diéu tiét, van hoda - gido duc va hé tro cao hon so
voi dich vu cung cap.

Ty lé nguoi dan danh gia vé tinh trang suy
giam cua cac DVHTS kha cao. Bén canh do, nguoi
dan ciing c6 nhan thic kha tot vé nhimng yéu to tac
dong tir tu nhién va con nguoi dén DVHST cua
VQG. Pa phan nguoi dan danh gia cao nhitng giai
phap bao vé tai nguyén, moi truong va DVHST cta
VQG trong cac hoat dong san xuat, sinh hoat,
trong rimg va tham gia cta cong déng vao cac
hoat dong bao ton.

Nhan thtc vé cac DVHST ctia nguoi dan
ciing nhu nhitng yéu t6 tac dong va nhat 1a giai
phap quan ly VQG tang theo trinh d6 van hoa, &
cac nghé nghiép yéu cau trinh do hoc van cao

nén nhitng nguoi & do tudi tré thuong co nhan
thtc tot hon.
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STUDY ON THE COMMUNITY’S AWARENESS IN THE BUFFER ZONE ABOUT THE ECOSYSTEM

100

SERVICES OF U MINH HA NATIONAL PARK
Le Diem Kieu?, Pham Quoc Nguyen'
! Faculty of Agriculture, Resources and Environment, Dong Thap University
Abstract

The study was conducted to assess the community’s awareness of ecosystem services of U Minh
Ha National Park. The study was conducted by surveying 80 households in two buffer zone
communes, Khanh An commune in U Minh district and Tran Hoi commune in Tran Van Thoi
district, Ca Mau province (currently in Khanh An, U Minh, Da Bac communes, Ca Mau
province). Chi-square test was applied to analyze factors affecting the community’s awareness.
The results showed that percentage of the surveyee who perceived the provisioning services of
the National Park at high and very high levels was (17.5 - 23.8%) lower than the regulating
services (55 - 70%), the culture-education services (43.8 - 66.3%) and the supporting services (43.8
- 57.5%). The proportion of people who perceived the decline in resources and environmental
quality of the National Park was 47.5 - 51.3%. Most people (88.8 - 96.3%) knew about the impact of
agricultural production activities, domestic waste, resource exploitation and global climate
change on the resources and environment of the National Park. In addition, the majority of
people (77.5 - 87.5%) have good awareness of solutions to protect resources, environment and
ecosystem services of the National Park. The community’s awareness of ecosystem services
increased with education level, so it was also influenced by occupational factors and young
people often had better awareness. The research results are an important database for the
protection of resources, environment, ecosystem services and the implementation of payments
for ecosystem services of U Minh Ha National Park.

Keywords: Ecosystem services, community’s awareness, U Minh Ha National Park.
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