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MUC LUC
HO THI THUONG, PHAM HUNG CUONG, LE QUYNH MAI, DO
HONG HANH, VO THI THAO MI, TRAN BUC TRUNG. Banh gia cac
d&c diém nong sinh hoc chinh cla tap doan lia mau Viét Nam
HOANG THI NGA, LE VAN TU, NGUYEN THI HOA, NGUYEN THI
THUY HANG, NGUYEN TH| NGOC HUE, VU LINH CHI, NGUYEN
QUANG TIN, HOANG THI LAN HUGONG. Tri thic truyén théng clia
ngudi HMbng trong bao ton va st dung nguén gen lta Té Méo tai
khu vuc Bac Dao San, huyén Phong Thé, tinh Lai Chau
NGUYEN THI HUE, HA MANH THANG, MAI VAN TRINH. Xay dung
ban d6 truc tuyén (WebGIS) vé dat san xuat nong nghiép phuc vu
quén ly va dinh hudng chuyén ddi co cdu cay trdng nang cao hiéu
qua san xuét nong nghiép & huyén Nhu Xuan, tinh Thanh Hoa
PHAN NHAN. Danh gia pham chét tinh dich ga Luang Phuong & thai
diém 6 va 8 thang tudi
LUONG THI THU HUYEN, LE QUANG HUY, NGUYEN CHI THIEN,
NGUYEN HAY, NGUYEN THE BAO. Nghién ctu thuc nghiém xac
dinh ché& do séy thich hop cho ndm linh chi sit dung cong nghé séy
bom nhiét c6 ho trg siéu &am
PO VAN CHUONG. Nghién citu quy trinh san xudt tra nu hoa Tam
that tdi loc
NGUYEN THI PHUONG, HONG MONG HUYEN, PHAM TRONG
NGHTA, NGUYEN THANH THUY, HUYNH KIM YEN. Anh hudng ciia
thay thé thirc &n cong nghiép bang &u trung rudi linh den (Hermetia
illucens) véi céc ty 1& khac nhau Ién ty |é séng va tang trudng cla
luon ddng (Monopterus albus) nudi trong diéu kién khong ban
TRAN HOAI GIANG. Nghién citu cac yéu t6 anh hudng dén tinh
thich nghi sinh k& clia hd nudi trong thly san dudi tac dong cla viéc
ngan dap Ba Lai, tinh Bén Tre
LUONG THI THANH HUONG, DOAN XUAN QUY, NGUYEN CANH
THAI. Nghién ctu xay dung duong cong sap d6 nha khung bé tong
cot thép chiu tac dong clia chiéu sau ngap nudc va van téc dong
chay trong ving 10 lut & Viét Nam
PO TRA HUONG, HA XUAN LINH, NGUYEN VAN TU, TRAN
QUOC TOAN, NGUYEN THI THU HA. Nghién ctru kha nang tich trir

nang luong clia vat liéu nano carbon ché tao tir than da
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PDANH GIA CAC DAC DIEM NONG SINH HOC CHiNH
CUA TAP DBOAN LUA MAU VIET NAM

Hé Thi Thueong!, Pham Hiung Cuong?, Lé Quynh Mai?,
béi Hong Hanh'*, Vii Thi Thao Mil, Tran Dtc Trung?,

! Trung tam Tai nguyén thuc vat

? Truong Pai hoc Khoa hoc T nhién, Pai hoc Quoc gia Ha Noi

? Vien Duoc liéu

" Email- doihonghanh @gmail.com

TOM TAT

Nghién cttu da dang di truyén trén 150 mau giéng lua mau Viet Nam cho thdy st phong phu, da
dang vé nguodn gen. Két qua danh gia 41 dic diém nong hoc cho thay, s bién dong lon vé chiéu
cao cay, thoi gian sinh trudng, khéi luong 1.000 hat va mau sac vo gao. Cu thé, 62,6% giong co
chiéu cao trén 100 cm, 70% giong c6 thoi gian sinh trueong tir trung binh dén dai ngay, 49 giong co
khoi lwong 1.000 hat lon hon 30 g, trong d6 giong GBVN014650 dat muc cao nhat 37,9 g. Vé mau
sic vo gao, cac giong thé hién su da dang véi 92 ngudn gen c6 vé gao mau tim, 25 nguodn gen co
vd gao mau trang, 20 ngudn gen c6 mau do, 9 ngudn gen c6 mau nau nhat, &nh nau va 4 ngudn
gen c6 mau nau. Phan tich hé s6 twong déng di truyén cho thdy, su phan hda ro rét gitta cac
giong, chia thanh hai nhém chinh. Nhom 1 gém 62 giong véi hé s6 tuwong déng tir 0,39 - 0,96,
trong do cap giong GBVN016873 va GBVN016877 c6 hé s6 twong dong cao nhat (0,96). Nhom II
gom 88 giong voi hé so trong dong tir 0,49 - 0,89. Két qua nghién ctru ¢6 y nghia trong cong tac
chon tao céac giong lia mau c6 nang suat cao, chat luong tot va thich tmg rong véi cac diéu kién
canh tac khac nhau tai Viet Nam, dong thoi cung cap nguodn gen tiém nang cho cac nghién ctu
sau hon vé co ché di truyén céc tinh trang quan trong.

Tt khoa: Gao mau, da dang di truyén, djc diém nong hoc.

1. DAT VAN BE

Gao (Oryza satival..) 1a mot trong nhimng loai
cay luong thuc quan trong nhat trén thé gioi, dong
vai tro cht dao trong an ninh luong thuc ctia nhiéu
quoc gia, dic biet 1a cac nuoc chau A [1]. Gao c6
nhiéu mau sic nhu: Trang, tim, den, d6 va nau,
trong d6 gao trang 1a phé bién nhat. Mac du gao
trang duoc tiéu thu rong rai, gao mau duoc coi la
giau hwong vi va co6 lgi cho stc khoe nho chira
anthocyanin [2, 3].

Viet Nam 1a nuéc xuat khidu gao lon thir hai
thé gioi, nhung phan 16n gao xuat khau la gao
trang, gao mau chiém ty 1é rat thap. Hién nay, chi
c6 mot so it giobng gao mau phd bién nhu: Gao
huyét rong, gao tim thdo duoc Vinh Hoa va gao
thao dugc R2. Dién tich gieo cdy lia mau chi
chiém gan 5% téng dién tich lua, tap trung ¢ mién

nui phia Bac, Biac Trung b va doéng bang song
Ctru Long. Cac giong lda mau nay thuong 1a giong
dia phuong dai ngay, ning suat thap, dé nhiém
sau, bénh va thi€éu su 6n dinh vé ham luong cac
chat chong oxy hoa [4].

Trung tam Tai nguyén thuc vat hién dang luu
gitt trén 1.900 mau giong lua mau thu thap tir cac
vung sinh thai khac nhau va nhap noi. Tuy nhién,
cho dén nay, viéc khai thac va stt dung nguén gen
lta mau van con han ché. Viéc nghién ctu, danh
gia da dang di truyén va cac dac diém nong hoc
cta tap doan lua mau 1a budc di can thiét dé xac
dinh cac giong tiém nang co6 thé phat trién thanh
cac giong lua moi voi nang suat va chat luong cao,
pht hop véi cac diéu kién canh tac da dang. Dong
thoi, gép phan quan trong trong viéc bdo ton
ngudn gen quy, phat trién nganh laa gao Viet Nam
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theo huong bén vimng va tang kha nang canh tranh
quoc té.

Nghién ctru nay tap trung danh gia dic diém
nong hoc va da dang hinh thai cua 150 mau giong
lia mau dai dién cho cac vung sinh thai khac nhau
& Viet Nam, tir d6 xac dinh nguén vat lieu di
truyén khéi dau phuc vu cho cong tac chon tao
giong moi. Két qua nghién cttu sé cung cap co so
khoa hoc cho viéc cai thién giong lda mau, dap
ung nhu cau vé san xuat lda gao chat luong cao,
déng thoi thuac ddy su da dang sinh hoc trong san
xuat nong nghiép

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

150 mau giong lia mau duoc thu thap va luu
gitr tai ngan hang gen cay trong Quoc gia. Trong
do, co 144 giong dia phuong dai dién cho cac
vung sinh thai, 2 giong nhap noi va 4 giong cai
tién.

2.2. Phuong phap nghién ctu

Nghién cttu duoc thyc hién vao vy mua nam
2022 tai khu thi nghiém dong ruong, Trung tam
Tai nguyén thuc vat, xa An Khanh, huyén Hoai
birc, thanh pho Ha No¢i. Cac giong lia mau duoc
sip xép dé gieo cdy theo phuong phéap thi
nghiém déng ruong ctia Gomez va Gomez
(1984) [5]. Mbi mau giong duoc gieo trén dién
tich 10 m2, cay 1 danh voi mat do 35 khom/m?2
va dugc bon phan véi luong 80 kg N: 80 kg P,Os:
80 kg K,0O/ha.

banh gia cac dic diém nong sinh hoc duoc
thuc hién theo phuong phap ctia IRRI (2002) [6].

Phuong phap phan tich s6 lieu bao gom tinh
toan cac gia tri thong ké nhu: Gia tri trung binh, do
léch chudn, hé so bién dong... duoc thuc hién bang
phan mém Excel 2020. Ma tran twong dong di
truyén dua trén 29 tinh trang hinh thai nong hoc
duoc phan tich bang chuong trinh NTSYSpc v.2.1
[7] va so do hinh cay biéu dién méi quan hé di
truyén giita cac nguon gen lua duoc xay dung
bang phuong phip phan nhom UPGMA
(Unweighted Pair - Group Method with
Arithmetical Averages) [8].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh giad dic diém nong hoc cta tap
doan lda mau Viét Nam

3.1.1. Chiéu cao cay

Chiéu cao cay ¢ lua 1a mot tinh trang quan
trong va c6 tuwong quan nghich véi kha nang
chong d6 cua cay lua. Nghién cttu ctia Shah va cs
(2017) [9] chi ra rang, khi laa bi d6 truoc thoi
diém thu hoach nang suét sé giam manh, udc tinh
khoang 5 - 80%. Nguyén nhan chinh la do ty 1é hat
lép tang cao, anh hudng truc tiép dén san luong.
Két qua nghién ctru cho thay, chiéu cao cay cia
150 mau gidng nguon gen lua mau Viet Nam co
st 6n dinh cao hon so voi két qua nghién ctru ctia
Vi Dang Toan va cs (2019) [10], voi khoang bién
thién 56,6 - 154,8 cm va hé so bién dong chi
16,22%. Trong do, c6 10 mau giong thudc dang
cay thap (< 80 cm), 46 mau giong thudéc nhom
ban lun v6i chiéu cao cay trung binh tir 80 - 100
cm va 94 mau giong cé chiéu cao trén 100 cm.
Céc giong lua dia phuong c6 nhuoc diém vé chiéu
cao, vi chiéu cao cay cang 16n sé d6 vao cudi vu
anh huong dén niang suat va mac do chiu tham
canh cao.

3.1.2. Chiéu dai va chiéu rong I4

Két qua danh gia 150 mau giong lua cho thay,
tinh trang chiéu dai va chiéu rong 14 kha bién
dong voi hé so6 bién dong lan luot 1la 18,6% va
23,5%. Chiéu dai 1a caa 150 mau giong tap trung
cht yéu & nhom < 50 cm voi 44,0%; 53 mau giong
c6 chiéu dai 14 tir 50 - 60 cm, chiém 35,3% va 31
mau giong c6 chiéu dai 14 16n hon 60 cm, chiém
20,7%. Mau giong co6 chiéu dai 16n nhat 1a Co cam,
SDK: GBVNO017144 (83,6 cm) va Khiu sen ban
(GBVNO014552) 1a mau giong c6 chiéu dai 14 ngan
nhat (30,4 cm). Pa s6 cac mau giéng phan bé
nhom chiéu rong tir 1 - 2 cm, chiém 78,7% (Bang
1). Chiéu rong trung binh 14 ctia cac mau giong 1a
1,44 cm, chiéu rong nhé nhat 1a 0,58 cm (Béo cu,
SPK: GBVN001912), chiéu rong 14 16n nhat la
2,10 cm (Khiu cam xang, SDK: GBVN018073).

3.1.3. Thoi gian sinh truong

Céac mau giong lua gao mau hau hét cé thoi
gian sinh truong (TGST) thuoc nhom trung ngay
(ttr 120 dén < 140 ngay) voi 105 mau giong, chiém
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doan da so 1a giong dia phuong nén c6 TGST dai
hon so voi cac giong cai tién, tuy nhién TGST dai
c6 thé gay ra kho khan trong cong tac bo tri mua
vu trong san xuat.

70%. C6 36 mau giong c6 TGST ngan < 120 ngay,
chiém 24%. C6 9 mau giong c6 TGST > 140 ngay,
trong d6 c6 mau giong Moc kham (GBVN008264)
c6 TGST dai nhat lén dén 147 ngay. Do trong tap

Bang 1. Thong ké cac tinh trang s6 lugng ctia 150 miu giéng lda mau

Phan bo biéu hién
Tinh trang Tham s6 thong ké S6 luong T lé
Gia tri X ’
(mau giong) %)
Min = 30,4 <50 cm 66 44
) Max = 83,6 50 — 60 cm 53 35,3
Chiéu dai 14
Trung binh = 52,3 + 9,3 > 60 cm 31 20,7
CV=18,6
Min = 0,58 <lcm 21 14
) Max = 2,1 1-2cm 118 78,7
Chiéu rong la i
Trung binh = 1,44 + 0,3 >2cm 11 7,3
CV=235
Min = 56,6 <80 cm 10 6,7
‘ Max = 154,8 80— 100 cm 46 30,7
Chiéu cao cay
Trung binh = 105,7 £ 17,1 > 100 cm 94 62,6
CV=16,22
Min = 95 <120 ngay 36 24
Thoi gian sinh Max = 147 120 — 140 ngay 105 70
truong Trung binh = 125,4 + 8,1 > 140 ngay 9 6
CV=64

Ghi chu: Min: Gi4 tri nhdé nhat trong mot tap hop so liéu hodc quan sat: Max: Gi tri Ion nhat trong
mot tap hop so liéu hodc quan sat; CV: Biéu thi muc do phan tian cia dir liéu so voi gid tri trung binh.

3.1.4. Da dang cac tinh trang béong va hat thoc

Chiéu dai bong 1a mot trong nhitng yéu té gop
phan quyét dinh ning suat, bong cang dai thi tiém
nang cho nang suat cang cao va nguoc lai. Chiéu
dai bong trung binh clia cac mau gidng trong tap
doan nghién ctu 1a 28,4 cm, trong d6 mau giong
c6 chiéu dai bong dai nhat la Khau cam panh lao
(SPK: GBVN009399) dat 37,5 cm; mau giong co
chieu dai bong ngan nhat la Black (SPK:
GBVNO012967) dat 14,8 cm.

Qua két qua mo6 ta hinh thai hat thoc caa 150
mau giong lta gao mau cho thdy, c6 su bién dong
vé kich thudc hat thoc giita cac mau giong. Chiéu

dai trung binh cta hat thoc gitta cac mau giong 1a
9,2 mm. Trong d6, miu giong Khau cam panh lao
(SPK: GBVN009399) c6 chiéu dai 16n nhat, dai
11,12 mm. C6 2 mau giong lda Chiém gao do
(GBVNO003423) va Moc kham (GBVN008264)
chiéu dai hat thoc nho nhat 1a 7,0 mm.

Hau hét chiéu rong hat thoc ctia cac mau
giong nghién cttu nam trong khoang tir 3 - 4 mm,
mau giong co chiéu rong hat thoc lon nhat dat
4,26 mm (Blé bldu sang, SPK: GBVN014650),
mau giong co chiéu rong hat nho nhat 1a 2,03
mm (Trau d6 Hoa Binh, SDK: GBVN000060). So
voi tinh trang chiéu dai hat thi tinh trang chiéu
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rong hat bién dong hon voi hé s6 bién dong
14,48%.

Ty le dai/rong (D/R) cta hat thoc phu thuodc
vao chiéu dai va chiéu rong hat, ty 1é nay quyét dinh
dén hinh dang hat. Ty 1é D/R hat thoc trung binh
clia tap doan 1a 2,81, trong d6 khong c6 mau giong
nao c6 dang hat bau va hat tron, hau hét déu cé

dang hat trung binh véi 114 mau giong, chiém 76%;
c6 36 mau giong c6 dang hat thon, chiém 24%. Mau
giong co ty 1¢ D/R 16n nhat 1a 4,20 (giong NNOS8),
nhéo nhat 1a 2,05 (Nép hoa vang, SDK:
GBVN006197). So voi tinh trang chiéu dai hat thoc,
chiéu rong hat thoc, ty 1é D/R clia cac mau giong
laa co6 he so6 bién dong cao hon (14,39%).

Béang 2. Thong ké céc tinh trang bong va hat théc

Phan bo biéu hién
Tinh trang Tham so6 thong ké G tr ( rfgulz?gfg) Tie 69
Min = 14,8 <25cm 32 30,7
Max = 37,5 25-30 cm 66 46
Chiéu dai bong
Trung binh = 28,4 + 4,3 >30cm 35 23,3
CV=14,98
Min =7 <8 mm 20 13,3
Chiéu dai hat Max =11,1 8-10 mm 102 68
théc Trung binh = 9,2+ 0,9 >10 mm 28 18,7
Cv=99
Min = 2,03 <3 mm 43 28,6
Chiéu rong hat Max = 4,26 3-4mm 97 64,7
théc Trung binh = 3,33 + 0,48 >4 mm 10 6,7
CV=1448
Min = 2,05 <11 0 0
Max = 4,20 1,1-2,0 0 0
Ty lé dai/rong
Trung binh = 2,81 + 0,42 2,1-3,0 114 76
CV=14,89 <3 36 24
Min = 20,5 <25¢g 32 21,3
Khéi luong Max = 37,9 25-30g 66 44
1.000 hat Trung binh = 28,4 + 4,3 >30g 49 32,7
CV=14,98

Ghi chi: Min: Gia tri nhdé nhat trong mot tip hop so liéu hodc quan sat; Max: Gia tri Ion nhat trong
mot tip hop s6'liéu hodc quan sat; CV: Biéu thi mitc do phan tdn cia dir liéu so voi gid tri trung binh.
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Khoi luong 1.000 hat quyét dinh truc ti€p dén
nang suat cay lua. Tinh trang khoi lwong 1.000 hat
c6 tinh di truyén va 6n dinh twong déi cao. Két qua
& bang 2 cho thay, khéi luong 1.000 hat trung binh
clia cac mau giong lua nghién ctu la 28,4 g, 16n
nhat dat 37,9 g (Blé blau sang, SDK: GBVN014650)
va nhé nhat dat 20,5 g (Pu, SDK: GBVN018162). He
sO bién dong cta tinh trang nay 1a 14,98.

3.1.5. Pa dang mau sic vo gao

Két qua danh gia 150 mau giong lia mau cho
thay, su da dang dang ké vé mau sic vod gao, voi 5
mtc biéu hién khac nhau: Tim, tim mot phan, nau,

nau nhat, do va trang (Hinh 1). Trong d6, mau tim
va tim mot phan chiém vu thé, véi 92 mau giong,
tuong duong 61% téng s6 mau giong lda duoc
nghién cttu. Mau tim va tim mot phan trong gao
mau thuong dwoc cha y béi ham luwong
anthocyanin cao - mot chat chong oxy héa manh,
¢6 loi cho stc khée. Piéu nay lam cho cac mau
giong lta mau tim c6 tiém nang phat trién manh
trén thi truong thuc phdm bao vé sic khoe, noi
nhu cdu vé cac san phdm giau dinh duong va chat
chong oxy hda ngay cang tang.

Hinh 1. Hinh dang hat théc va mau sic vd gao ctia mot s6 mau giong lda mau

Ghi chu: Hinh dnh minh hoa su da dang vé hinh dang hat thoc va mau sdc vo gao trong tap doan,
bao gom cdc mau: P, nau nhat, 4nh nau, trang, tim, tim mot phan va nau. Cdc mau giong hia tuong ung
voi mau sdc vo gao nhir sau: (A) Tir thoi Thanh Hoa (SPK: GBVN000014) - vé gao mau do; (B) Loc Son
Tay (SPK: GBVINO0O0O066) - vo gao mau ndu nhat, anh nau; (C) Loc Thanh Hoa (SPK: GBVN0O00186) - vo
gao mau trang; (D) Khiu cidm panh (SPK: GBVNO013049) - vé gao mau tim; (E) Khiu né (SPK:

GBVNO014546) - vo gao mau nau.

Nhom vo gao mau nau nhat va anh nau chi
chiém 6% voi 9 mau gidéng, phan anh sy da dang
thap hon so véi nhém mau tim. Véi 4 mau giong,
chiém 3%, vo gao mau nau la mot trong nhimg
nhom c6 ty 1é thap nhat. Mac du it phé bién, gao
mau nau van cé tiém nang phat trién do chita ham

luong chat xo va dinh dudéng cao hon so voi gao
tring thong thuong. Gao d6, voi 20 mau giong,
chiém 13%, ciing duoc coi la mot nguon thuc phdm
bao vé stc khoe, giau chat chong oxy héa. Nhom
gao tring voi 25 mau giong, chiém 16,8%, 1a loai
phé bién nhat trén thi truong, Sy hién dién cta
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nhom gao trang trong tap doan nay c6 thé cung
cap cac dac tinh di truyén c6 gia tri cho viéc lai tao
vOi cac giong lua mau khac dé cai thién cac tinh
trang nong hoc nhu nang suat va chat luong hat.

Su da dang vé mau sic vé gao c6 y nghia quan
trong do6i voi cong tac chon giong. Nhing giong
lta c6 vo gao mau tim va d6 cé tiém ning cao
trong viéc phat trién cac giong lua méi khong chi
c6 nang suat tot ma con giau gia tri dinh duong.
Viéc st dung cac giong nady lam nén tang cho lai
tao c6 thé dap tmg nhu cau ngay cang cao vé cac
san phdm gao bao vé sttc khoe trén thi truong.

3.2. Panh gi4 da dang di truyén cic miu
giong lia gao mau dua trén chi thj hinh thai

Tién hanh danh gia su khac biét di truyén
kiéu hinh ctia 150 mau giong lua gao mau, 29 tinh
trang hinh thai duoc phan tich bing phan mém
NTSYS2.1 dé xay dung so do hinh cay Euclidean
UPGMA. Cac mau giong co gia tri SIMQUAL
tuwong ng cang gan t6i gia tri s6 1 thi cang giong
nhau vé mat di truyén; cac giong co gia
SIMQUAL tuong tng gan t6i 0 thi chung cang xa
nhau vé phuong dién di truyén. Két qua cho thay,
heé s6 di truyén dao dong tir 0,39 - 0,96, phan anh
st da dang di truyén cao. Tai mirc d9 twong dong
0,36, 150 mau giéng duoc phan thanh hai nhom
l6n (Hinh 2).

Viéc phan loai giong lua mau dua trén hé so
teong dong di truyén cé vai tro quan trong trong
viéc du doan uu thé lai, toi wu hoa qua trinh chon
giéng va bao ton nguon gen. Bang cach xac dinh
moi quan hé di truyén gita cac giong, cac nha
nghién ctru c6 thé lya chon cap bé me phu hop dé
tao ra cac giong lai mdi c6 nang suat, chat luong
cao va kha ning thich tng voi moi truong. Dong
thoi, phan loai nay con giup bao tén cac giong laa
quy, hiém va gop phan da dang héa nguon giong.

Cu thé, nhom I gdm 62 mau giéng, duoc chia
thanh hai nhém phu. Nhém I-a gdm 2 mau giong:
boan két 1 (SDK: GBVN016873) va Doan két 2
(SPK: GBVNO016877), c6 hé so tuong dong 0,96,
biéu hién hinh thai giong nhau nhu mau phién la
xanh nhat va mau sic 6ng ra vang nhat. Trong
khi d6, nhom I-b gém 60 mau, trong d6 Ngua dia
dé (GBVN013071) va Khau pe d6 (GBVN012339)

c6 he so tuwong déng 0,5, biéu hién nhiéu dac
diém hinh thai khac nhau nhung c6 mot s6 dac
diém chung nhu mau phién 14 xanh dam va truc
bong uén xuong.

Nhom II gom 88 mau, ciing duoc chia thanh
hai nhém phu. Nhém Il-a gébm 2 mau giong:
GBVN014801 va GBVN04083 c6 hé s6 twong dong
0,61, c6 mau vo hat va mot so dac diém hinh thai
tuong déng. Nhom II-b gém 86 mau, cé hé so tuong
déng tir 0,49 - 0,89. Dic biét, tai hé s6 twong déng
0,89, c6 3 cap mau gan nhau vé mat di truyén:
GBVNO004791 va GBVN008693; GBVN0014469 va
GBVN0014644; HVNN6 va GBVN0018073, tat ca
déu c6 mau phién 14 xanh dam, mau thia lia tim, vo
gao tim, hat thoc dai.

II

II-b Fi:
= {=---

Hinh 2. So d6 hinh ciy vé méi quan hé di truyén
ctia 150 méu giong lta gao mau

Mac du cung thuoc nhéom II-b, giong
GBVNO009398 lai duoc phan vao mot nhom riéng
biét khi phan tich cay pha hé dua trén SNP theo
nghién cttu ctia Vi Thi Thao Mi va cs (2023) [11].
biéu nay cho thay, st khac nhau gitta dac diém
hinh thai va thong tin di truyén & cap do phan ti.

Céac giong trong nhom II, voi mic do phan
hoa di truyén cao, c6 thé duoc st dung dé tao ra
cac giong lai c6 nang suat cao hon, kha ning
chong chiu tot hon va dap tmg nhu cau thi truong
ngay cang tang vé cac loai gao co gia tri dinh
duong cao. Su phan hoa nay ciing cung cap co s&
cho cac nghién ctru sdu hon vé co ché di truyén
clia cac tinh trang quan trong nhu: Ning suat,
chat luong gao, kha nang chong chiu sau, bénh.
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Str dung chi thi SSR, nghién ctru ctia Nguyén
Thi Tuyét va cs (2022) [12] da danh gia da dang di
truyén ctia 94 mau giong lta mau va 2 mau doi
ching. Két qua cho thdy, he s6 tuong déng di
truyén gitra cac mau cao dao dong tir 0,54 - 1 va co
3 cap giong lua thé hién madi quan hé ho hang rat
g4n giii, voi hé s6 twong dong gan dat 100%.

Két qua phan tich cho thdy, cac giong lua gao
mau nghién cttu c6 mic do da dang di truyén kha
cao va biéu hién rat khac nhau. Tuy nhién, dé xac
dinh r6 hon vé quan hé nay, can thém nhiéu
nghién ctu va phan tich chi ti€t hon & muc do
phan tt.

4. KET LUAN VA BE NGHI

4.1. Két luan

Phan 16n cac mau giong lua dia phuong duoc
trong vao vu mua c6 thoi gian sinh trudng trung
binh. Cac mau giong nay thuong co kich thudc hat
l6n va nhiéu mau giéng cé cac yéu td cau thanh
nang suat tot. Tap hop cac giong lda c6 mau sac vo
gao da dang, v6i 92 mau giong c6 mau tim, tim
mot phan; 4 miu giong c¢6 mau nau; 9 mau giong
c6 mau nau nhat, anh nau; 20 mau gidng c6 mau
do; 25 mau giong con lai c6 mau tring.

Nghién ctru danh gia 150 mau giong lua mau
Viet Nam da cho thay, mic do da dang di truyén
cao, voi hé so tuong dong dao dong tir 0,39 - 0,96.
Tai hé s6 tuong dong di truyén tir 0,42 - 0,96, nhém
[ gom c6 62 mau giong; nhém I c6 hé s6 tuong
déng di truyén dao dong trong khoang tir 0,46 -
0,89, voi 88 mau giong. Trong d6, c6 2 mau giong:
boan két 1, SDK: GBVN016873 va Doan két 2,
SPK: GBVN016877 thudc phan nhéom I-a c6 hé so
tuong dong cao nhat 98%. Su khac biét ro rét vé
cac dac diém nong hoc nhu: Chiéu cao cay, thoi
gian sinh truong, khoi luong 1.000 hat, mau sac vo
gao thé hién tiém nang phong phu cta tap doan
lia mau. Nghién ctru nay cung cdp nhimg dir lieu
khoa hoc quan trong, ho tro cho cong tac bao ton
va phat trién cac giong lia mau ning suat, chat
luong cao, thich tmg véi nhiéu diéu kién canh tac
khac nhau.

4.2. Pé nghi

Tap doan lua mau khong chi c6 gia tri trong
viéc duy tri va bao ton da dang sinh hoc ma con

dong vai tro quan trong trong cong tac chon giong.
Cac giong lua mau dia phuong mac du c6 nhiéu
déc tinh tot nhu mau siac da dang va gia tri dinh
duong cao, thuong gip han ché vé ning suat va
kha nang chong chiu sau, bénh. Tuy nhién, voi
muc do da dang di truyén cao, cac giong lua mau
nay co thé duoc lai tao va cai thien dé dat duoc cac
muc tiéu nhu: Nang suat cao hon, kha nang chong
chiu sau, bénh t6t hon, thoi gian sinh truéng ngin
hon.
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EVALUATION OF MAIN AGRONOMIC CHARACTERISTICS
OF VIETNAMESE COLORED RICE GROUP

Ho Thi Thuong!, Pham Hung Cuong’, Le Quynh Mai?,
Doi Hong Hanh?, Vu Thi Thao Mi!, Tran Duc Trung?,

! Plant Resource Center

?Hanoi University of Science, Vietnam National University
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Summary

A genetic diversity study conducted on 150 colored rice landraces from various ecological zones
in Vietnam revealed a rich and diverse genetic. Evaluation of 41 agronomic traits demonstrated
significant variations in plant height, growth duration, 1000-grain weight and seed coat color.
Specifically, 62.6% of the accessions exceeded 100 cm in height, 70% had a medium to long
growth duration and 49 accessions had a 1000-grain weight greater than 30 g, with GBVN014650
recording the highest value at 37.9 g. The seed coat color exhibited a wide range, including
purple (92 accessions), white (25 accessions), red (20 accessions), light brown, speckled brown
(9 accessions) and brown (4 accessions). Genetic similarity analysis revealed distinct
differentiation among the accessions, dividing them into two main groups. Group I comprised 62
varieties with similarity coefficients ranging from 0.39 to 0.96, with GBVNO016873 and
GBVNO016877 showing the highest similarity (0.96). Group II included 88 accessions with
similarity coefficients ranging from 0.49 to 0.89. This diversity underscores the significant
potential for developing colored rice cultivars with high yield, superior quality and broad
adaptability to various cultivation conditions in Vietnam. Furthermore, this study provides a
valuable resource for in-depth studies on the genetic mechanisms underlying important traits.

Keywords: Colored rice, genetic diversity, agronomic traits.
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GEN LUA TE MEO TAI KHU VvUC BAC DAO SAN ’
HUYEN PHONG THfi, TINH LAI CHAU
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Nguyén Thi Ngoc Hué? Vi Linh Chi!, Nguyén Quang Tin3, Hoang Thi Lan Huong®
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?Hoi Giong cay trong Viét Nam

*Vu Khoa hoc, Cong nghé va Moi truong, Bo Nong nghiép va PINT

"Email- hoangthingaprc @gmail.com

TOM TAT

Té Méo 1a tén goi ma nguoi H'Mong tai huyeén Phong Thé, tinh Lai Chau dat cho giong la té duoc
gieo cdy tai dia phuong. Viéc tim hiéu tri thic truyén thong lién quan c6 vai tro quan trong trong
cong tac luu gitt, st dung ngudn gen lia Té Méo phuc vu an ninh luong thuc, dong thoi phat trién
kinh té ctia huyén Phong Thé, tinh Lai Chau. Két qua diéu tra, nghién cttu cho thay, cac ky thuat
gieo, cdy lua Té Meéo 1 vu/nam, khong sit dung thudc bao vé thuc vat héa hoc, khong bon phan vo
co, bdo quan hat giong 1a nhimg phuong thtrc canh tac 6n dinh, bén virng, than thién voi moi
truong, tot cho nguoi san xuat, an toan cho nguoi stt dung can duoc duy tri va phat huy, mé rong
trong san xuat nong nghiép. Bén canh d6, mot s6 ky thuat truyén thong ctia nguoi H'Mong can
duoc cai tién nhu: Chon loc lam thuan giong, mat do cdy va stt dung phan bon hop ly, phong trir
sau, bénh hai dé cho hiéu qua kinh t€ cao hon. Pay la van dé can duoc cac nha khoa hoc ho tro,
gitp do cong déng nguoi H’'Mong dé giong lua Té Meéo phat trién bén vitng gan voéi bao ton tai chd
nguon gen lua Té Méo & khu vuee Bac Dao San, huyén Phong Thé, tinh Lai Chau.

Tie khéa: Bic Dao San, cong dong nguwoi H'Mong, giong hia Té Meéo, tri thirc truyén thong.

1. DAT VAN DE

Theo Carlos M. C. (2001) [1], tri thttc truyén
thong duoc coi 1a he thong kién thitc cia cac dan
toc ban dia, hoac ctia mot cong déng dan toc ton

ctu da tai lieu hoa va danh gia duoc kinh nghiém
trong luu gitr va st dung cay lua dac san, xoai,
khoai moén so ctia cong dong dan toc tai mot s6 dia
phuong & tinh Son La, Hoa Binh.

tai va phat trién trong ttrng hoan canh cu thé voi su
déng gop ctia moi thanh vién trong cong dong &
mot vung dia ly. Ngay nay, vai tro quan trong cta
nguoi dan ban dia cung vdi kién thirc trong quan ly
va bao ton ngudn gen cay trong ngay cang duoc
cong doéng quoc té thira nhan. Pa cé nhiéu nghién
ctru vé tri thic truyén thong trong linh vic bao ton
va st dung cay trong ban dia trén thé gioi [2], [3].
O Viét Nam, da c6 mot s6 nghién ctu vé tri thirc
truyén thong lién quan dén linh vuc st dung va
phat trién cac ngudn gen cay trong phuc vu doi
s6ng va gan voi bao ton tai ché [4 - 8]. Cac nghién

Tai nguyén di truyén thuc vat phuc vu cho
thuc phdm va nong nghiép dang dong vai tro ngay
cang quan trong doi voi an ninh lwong thuc va phat
trién kinh té thé giéi. La mot thanh phan khong
thé thiéu cta da dang sinh hoc nong nghiép,
nhitng nguodn tai nguyén nay rat quan trong doi voi
viéc ting cuong san xuat nong nghiép bén vimng va
dam bao sinh ké cho nguoi dan [9]. Viéc bao ton
cay lua va tri thic truyén thong lién quan noi
chung, dic biet 1a giong lua c6 truyén c6 y nghia
rat 1on doi voi doi song dan sinh. Trén thuc té,
nhiéu nguoi tieu dung van thich tiéu thu cac giong
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lua ban dia vi huong vi, mui thom va phdm chat
khac ctia ching. Hon nita, nhiéu néong dan c6 xu
hudng trong cac giong truyén thong nay vi chiung
thich nghi tot hon v6i diéu kién khi hau, dat dai
dia phuong va kha nang chong chiu voi nhiig bat
thuan dac thu ctaa timg viang.

Céc giong laa dic san caa tinh Lai Chau nhu:
Khau Ky, Séng Cu, Té Rau, Nép Khau Hoc, Té
Meéo... c6 chat luong gao ngon, nhung do phat
trién kinh t€ va du nhap céac giong lia méi nén
khong gitt duoc dac tinh di truyén ban dau, co
nguy co thoai hoa cao, néu khong kip thoi phuc
trang giong thi tuong lai sé mat ngoai san xuat
[10]. Tir thuc té trén, nghién ctru “Phuc trdang, phat
trién nguon gen giong lia Té Meéo Biac Do San
phuc vu sdn xuat hang hoa tai huyén Phong Tho,
tinh Lai Chad’ duwoc thuc hién nham phuc trang
cac tinh trang ban dau cta giong lua Té Meéo. Dé
c6 co s phuc trang giong, viéc tién hanh diéu tra
tim hiéu vai tro tri thic truyén thong ctia cong
déng nguoi H'Mong trong luu giit va st dung
nguodn gen lua Té Meo, tir d6 xay dung ban mo ta
giong goc 1a hét sic can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong, pham vi nghién ctru

boi twong nghién ctru 1a tri thic truyén thong
ctia nguoi H’'Mong trong bao téon va st dung
ngudn gen lua Té Meo tai Bac Dao San, huyén
Phong Thé, tinh Lai Chau.

Pham vi nghién cttu: Ba xa dién hinh dai dién
cho khu vuc Bac Dao San da dugc chon dé tién
hanh diéu tra gdm: Xa Mu Sang, Tung Qua Lin va
Dao San, huyén Phong Thd, tinh Lai Chau.

2.2. Phuong phap nghién ctru

Dirt lieu thit cap vé diéu kién tu nhién, kinh té -
xa hoi, dan sinh va phan bé lao dong, tai lieu vé
hién trang dién tich, san luong giong lua Té Meéo
tai Bac Dao San trén dia ban huyén Phong Thd
duoc thu thap tir Phong Nong nghiép va Phat trién
nong thon huyen Phong Thd. Cac dit lieu nay duoc
stt dung cho viéc hé thong hoa, tom tit vé co sé ly
luan va thuc tién.

Dit lieu so cap duoc thu thap tir diéu tra truc
tiép tai 3 xa trong thoi gian tir thang 11/2022 dén

thang 10/2023, moéi xa diéu tra tir 2 - 4 ban cé
nguoi dan trong giong lia Té Méo nhiéu nam,
thong qua bo cau hdi, phong van truc ti€p cac gia
lang, trudng ban, nguoi dan tréng giong lua, can
bo lanh dao dia phuong. Téng s6 150 phiéu diéu
tra voi 47 tiéu chi lién quan dén cac hoat dong luu
gitt va st dung giong lua Té Méo cua dia phuong
da duoc dung. Thanh phan ctia 150 nong ho duoc
phong van bao géom cd nam va nit, cic ho nghéo
(90 ho), can ngheéo (10 ho) va ho c6 mic song
trung binh (50 ho). Diéu nay sé phan anh mot
cach khach quan vé su anh hudéng cta gioi ciing
nhu thanh phan kinh té ho trong st dung tri thic
truyén thong cta nguoi H'Mong dé bao ton va st
dung giong lua Té Meéo tai khu vuc Bac Dao San,
huyén Phong Thé, tinh Lai Chau. Nhimng phan
tich, danh gi4, lua chon trang thai biéu hién cta
moi tiéu chi dua trén két qua dong y lua chon trac
nghiém trén tong s6 nguoi duoc phong van (%).
Ngoai ra, phuong phap danh gia nhanh cé su tham
gia cta nguoi dan (PRA) cing duoc st dung dé
thu thap nhimg y kién vé kho khan va mong muén
ctia nguoi dan vé cong tac bao tén va phat trién
bén vitng ngudn gen lua dia phuong.

Toan bo cac dit liéu thu thap théong qua phong
van, diéu tra, khao sat tai dia phuong va s6 lieu ké
thira duoc tong hop, xit ly bing phan mém Excel
va phan tich he thong.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khai quat dic diém viing nghién ciru va
d6i twong duoc phong van

Phong Thé la huyén viing cao bién gi6i, nam &
phia Bac cta tinh Lai Chau, ndm trong toa d¢ dia
ly tir 22°25° - 22°51’ vi @9 Bac, 103°08’ - 103°36’ kinh
do Dong, cach thanh phé Lai Chau 30 km. Huyén
Phong Thé c6 17 xa va thi tran, trong d6 c6 12 xa
cht yéu 1a nui cao thip dan tir Dong Bic xudéng
Tay Nam. Do cao trung binh so véi mit nudc bién
ter 1.000 - 1.500 m (di€ém cao nhat 1a 1.800 m, thap
nhat 1a 270 m), xen ké la nhing thung liang hep,
duoc chia thanh ving nui cao va vung nui thap.
Khi hau nhiét d6i néng 4m, chiu anh hudng cta
ché do gi6 mua. Mua he c6 gi6 mua Dong Nam,
kéo dai tir thang 5 dén thang 10, thoi tiét nong 4m,
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mua nhiéu. Mua dong co gi6 mua Dong Bac tur
thang 11 dén thang 4 nam sau, thoi tiét lanh, kho
va it mua.

Huyén Phong Thé cé dién tich 1.031 km?
trong do dat san xuat nong nghiép la 22,77 nghin
ha; dat 1am nghiép 1a 41,95 nghin ha; dat chuyén
dung 1a 1,25 nghin ha; dat & 1a 600 ha [6]. Dan so
ctia huyén gan 83 nghin dan, mat do dan so trung
binh 1a 77,36 nguoi/km® Thanh phan dan toc
gom: Dan toc Dao chiém 36,25%, dan toc HMong
chiém 25,46%, dan toc Thai chiém 17,92%, dan toc
Ha Nhi chiém 7,85%, dan toc Kinh chiém 3,98%...
[11].

Nam 2022, dién tich trong ltia mua ctia huyén
Phong Thé 1a 3.739 ha, dat 100% so vdi ké hoach.
Nang suat lua dat 46,6 ta/ha; san luong dat 17.475
tan [11].

Mu Sang la xa ngheo vung cao, bién gidi cua
huyén Phong Tho, cach trung tdm huyén 25 km,
gom c6 10 ban, 590 ho, véi 3.496 nhan khau sinh
song. Do c6 dia hinh phtc tap cht yéu la d6i nui
cao, do doc 16n, mua la, thién tai thudng xuyén xay
ra, tinh trang thiéu nudc cho san xuit nong nghiép
luoén thuong truc, giao thong cach tré khién nong
san kho tiéu thu. Pay 1a nhing yéu to gay can tro
rat 16n dén hoat dong san xuat ctia nguodi dan noi
day [12].

Tung Qua Lin la xa vung cao, bién gioi, dac
biét kho khan, nam & phia Bac huyén Phong Thd,
cach trung tam huyén 46 km, gém c6 5 ban, 524
ho, voi 2.565 nhan khau. S6 ho nghéo ctia xa la 418
ho, chiém 79,77%. Nam & do cao hon 1.400 m so
voi muc nudc bién, dia hinh phtc tap, chi yéu 1a
déi nui, do doc 16m, trinh d¢ dan tri thap, nhiéu ha
tuc van duoc duy tri, it dat san xuat nong nghiép,
thi€u nudc san xuat, thién tai, mua la thuong
xuyen, dan tdi ty 1é déi nghéo con cao [13].

Dao San 1a xa viing cao bién gidi phia Bac caa
huyén Phong Thd, cach trung tam huyén 40 km,
c6 13 ban, 1.681 ho, 8.517 nhan khau, voi 5 dan
toc sinh s6ng chinh (H’'Mong, Dao, Ha Nhi, Hoa
va mot s6 dan toc khac). Téng s6 ho nghéo theo
tiéu chi ti€p can da chiéu giai doan 2016 - 2020 1a
167 ho, chiém 10,25%. Xa thuong xuyén xay ra

thién tai lam thiét hai vé kinh t€ va anh hudng toi
doi song cua nguoi dan. Bén canh do, dién tich
dat san xuat nong nghiép phan lon c6 do doc cao,
co s& ha tang yéu kém, nhan thic cta dai bo
phan nguoi dan con thap, viec khai thac tiém
nang phat trién kinh té con han ché [14].

Trong s6 150 nong ho duoc phong van/diéu
tra tai 3 xa: Mu Sang, Tung Qua Lin, Dao San
tuong tng 1a 46, 48, 56 ho. Thanh phan ho gia dinh
gom 90 ho ngheo (chiém 60%), 60 ho con lai 1a ho
can nghéo va muc song trung binh (chi€m 40%).
C6 137 ho c6 nguon thu nhap chinh tir nong
nghiép, voi 100% nguon thu tir trong trot, chi c6 13
ho c6 nguédn thu nhap chinh tir phi nong nghiép
gom: Lam thué, kinh doanh, buon ban nhé. Trong
s6 150 ho duogc diéu tra c6 126 nam va 24 nix, do
nam gioi chu yéu dam nhiém cong viéc chinh ctia
gia dinh va c6 kha ning ndi tiéng phé thong tot
hon nir gidi. Po tudi trung binh cta nguoi duoc
phong phan 1a 48 tudi, s6 tudi dao dong tir 33 - 72,
nam trong do tudi lao dong. S6 thanh vién/ho dao
dong tir 4 - 10 nguoi, trung binh la 5,8 nguoi/ho.
Cay lua la cay luong thuc chinh nén dién tich
trong lua ctia cac ho 1a tuong doi 1on, dao dong tir
2.200 - 11.500 m? binh quan 6.713 m?/ho. Diéu nay
cho thay, viéc chon mau déi tuong diéu tra dam
bao thu dugc thong tin dang tin cay.

3.2. Tri thitc truyén thong trong liru giit ngudn
gen laa Té Méo

Dé luu gitr duwoc nguodn gen cay trong tir thé
hé nay sang thé hé khac tai dia phuong, cac khau
lwa chon, nhan va bdo quan ct giong tot cung voi
viéc ap dung ky thuat canh tac phu hop la v6 cung
quan trong. Két qua tw liéu hoéa tri thic truyén
thong vé luu gitr giong va phuong thitc canh tac
giéng lua Té Meéo cta cong dong ngudi H'Mong &
khu vue Bac Dao San, huyén Phong Thd, tinh Lai
Chau duoc thé hién trong bang 1.

bia hinh, loai dat trong va tudi cho giong lua
Té Meo: 100% cac ho gia dinh tréng lua Té Meéo
trén dia hinh ruong bac thang, la dat thit nhe, voi
150 ho duoc diéu tra (Hinh 1 d, f). Toan bo cac ho
trong Iua Té Méo nho nudc troi, phu thudc hoan
toan vao diéu kién tu nhién.
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Béng 1. Phuong thitc canh tAc truyén thong giong lia Té Méo
tai 3 x4: Mu Sang, Tung Qua Lin va Dao San, huyén Phong Thé, tinh Lai Chau

Tiéu chi Trang thai biéu hién S6 ho T%/olé
bia hinh noi trong laa Rudng bac thang 150 100
Loai dat trong lua Dat thit nhe 150 100
Chuén bi dat, xvf ly dat trude khi Lam dit ky 150 100
trong
Phuong thtic gieo cay Gieo ma va cay 150 100

Nguon giong Te Méo Bac Dao San Gia dinh tu chon va dé giong 150 100

cho vu sau
So6 vu cay lua Té Méo/nam 1vu 150 100
Gieo thang 3-4 150 100
Thoi vu gieo cdy vu mua Cay thang 5- 6 150 100
Thu hoach thang 9 - 10 150 100
2 - 3 danh/khom 94 62,7
S6 lwong cay ma (danh/khom)
3-4 danh/khém 56 37,3
Khong st dung phan bén 140 93,3
St dung phan bon (1.000 m?)
Co6 st dung phan bon 10 6,7

10

Lam co, cham s6c

Lam co thu cong

44

29,3

14
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TT Tiéu chi Trang thai biéu hién S6 ho T};le
0
Lam co thu Song vzt stt dung 106 70,7
thuoc true co
11 Tudi tieu Canh tac nuéc troi 150 100
12 Luan canh trén dat trong laa Khong 150 100
Ray 150 100
13 Trong qua trinh trong xuat hién sau
nao?
Sau duc than 150 100
14 Giai doan cay ua bi sau gay hai Trb dén chin 150 100
chinh
15 Bién phap phong trir siu Khong xtt ly 150 100
bao 6n 26 17,3
16 Trong qua trinh sinh truong, cay lua
¢0 bi cac bénh gay hai khong?
Kho van 29 19,3
17 Giai doan gay hai chinh ctia bénh Tré dén chin 50 33,3
18 Bién phap phong trir siu Khong xtt ly, d€ tu nhién 150 100
Trong qua trinh sinh trudong cay lua ,
19 ¢6 bi chuét pha khong? 6 150 100
Co 78 52
20 Trong qua trinh sinh truong cay lua
¢6 bi 6c pha hoai khong?
Khong 62 48
Ky thuat lam dat: Lam dat ky thanh nén bun Chuan bi giong: Hat giong lua Té Méo duoc
roi gieo ma. nguoi dan dé tir vu trudc trong cac bao tai sé duoc
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lay ra, ngdm ma, U va gieo. Nguoi dan st dung
luong hat giong dao dong 3 - 5 kg, trung binh 4
kg/1.000 m? ruong cay. Luong giong nay la nhiéu
cho dién tich cdy 1.000 m? nham dé phong ma c6
thé bi chét trudc khi cdy trong diéu kién canh tac
tu nhién. Pay ctng la phuong thirc canh tac thich
ung voi diéu kién nudc troi, tuy nhién luong hat
giong qua nhiéu sé gay ton kém néu phai dau tu
mua giong.

Thoi vu trong laa Té Méo: Giong lua Té Méo
duoc dong bao H'Mong trong duy nhat 1 vu
mua/nim, thoi diém gieo ma bat dau thang 3 - 4,
thoi vu cdy thang 5 - 6, thu hoach thang 9 - 10.

Phuong thitc gieo trong va mat do: Phuong
thitc gieo ma va cdy, tudi ma rat dai tix 50 - 60 ngay.
Do canh tac nudc troi nén mat do cdy day va so
danh/khom nhiéu. Mat do cay 2 - 3 danh/khom
duoc phan lon cac ho lua chon, véi 94 ho (chiém
62,7%); trong khi 56 ho con lai (chi€em 37,3%)
thuong cdy tir 3 - 4 danh/khom dé tranh phai cay
dam khi diéu kién thoi ti€t han c6 thé gay chét ma
sau cay.

Mat do cay dao dong 16m, tir 20 - 40 khom/m?,
tuy thuoc vao ma tot hay xau, khu rudng cua gia
dinh, diéu kién cham soéc... Hién tai, chua c6 bién
phap ky thuat chuin cho canh tac giong lua Té
Meéo. Day 1a diém yéu can duwoc céi thién, hé tro
nguoi dan trong canh tac dé c6 nang suat toi uwu
dung voi tiém nang cta giong.

Stt dung phan bén: Hau hét ba con khong st
dung phan bon trong canh tac giong laa Té Méo
tai khu vuc Bac Dao San, huyén Phong Thé.

Lam c¢o6 va cham séc: Bién phap lam c6 thu
cong duoc 44/150 ho ap dung trong canh tac laa
Té Meéo do gia dinh khong c6 tién mua thudc bao
vé thuc vat, dong thoi muon bao vé stic khoé ctia
minh trong canh tac nong nghiép. Con lai 104/150
ho st dung dong thoi phuong thirc lam cé bang
tay va thuoc trir c6. Trong qua trinh cay lua phat
trién, nguoi dan lam cé trén ruong lua bang tay,
con cac bo ruong duoc phun thudc trir co, sau do
trong xen canh cay dau twong trén cac bo rudong
lua (Hinh 1 j, k).

Ap dung bién phap phong trir su, bénh hai:
Hau hét cac ho déu khong st dung bat ct loai

thuoc bao vé thuc vat nao trong qua trinh canh tac
lua Té Méo. Mot phan vi khong c6 tién mua thudc
bao vé thuc vat, phan khac vi giong lua Té Meéo
thuong it bi sau, bénh hai trong canh tac, hoac gay
hai khong dang ké. Néu c6 sau, bénh hai, nguoi
dan cing dé cay tu chong chiu chtt khong phun
bat ky loai thudc bao vé thuc vat hoa hoc nao.

Voi cac ky thuat canh tac nhu trén, nang suat
cta giong lua Té Meéo trung binh dat 4,88 tan/ha,
dao dong gitta cac ho trong tir 4,14 - 5,67 tdn/ha do
nang suat phu thuoc nhiéu vao dia hinh dat trong,
phuong thttc canh nudc troi, diéu kién tu nhién,
cong cham séc va phan bon. Nhin chung, nang
suat lua Té Meéo kha tot trong diéu kién canh tac
nudc troi, khong bon phan va khong st dung
thudc bao ve thuc vat hoa hoc.

Thu hoach: Thu hoach lua Té Meo tir thang 9
dén thang 10 hang nam. Khi lua chin, dong bao
H’'Mong thu hoach lua va phoi truc ti€p trén
ruong. Sau 2 - 3 ngay, cay lua da kho ba con sé dap
lay hat, phoi kho, cat vao bao tai mang vé nha, dé
an dan hodc ban. Rom ra tiép tuc phoi trén ruong
cho kho, cudn hoac bo gon mang vé nha lam thiec
an cho trau, bo trong nhimg thiang mua dong
(thang 11 dén thang 4 nam sau) (Hinh 1 g).

Chon loc, thu hoach va bao quan hat giong:
Tat ca cac ho dan duoc diéu tra déu tu dé hat
giong lua dé gieo trong trong vu ti€p theo. Cac ho
gia dinh tu chon giong trén cac rudng tot ctia gia
dinh minh, néu khong bi lan tap giong khac,
khong bi sau, bénh thi thu hoach mot dién tich
nho trén téng dién tich ruong ctia ho roéi dé riéng,
phoi kho va cat trong bao tai dé noi kho rao. Bién
phap nay dé tién hanh va co luong hat giong tot
hon ngay cho vu sau, tuy nhién hat giéng chua cé
chat luong toi wu, khong kiém tra duoc kiéu gen va
khong cting co tich luy dugc bién di. Vi vay, can co
st ho tro vé khoa hoc ky thuat cho viéc chon loc
ca thé, tao dong thuan dé cé hat giong chat luong
tot nhat.

Bao quan thoc thuong phdm: DPéng bao
H'Mong luén tich tri lwong thuc trong nha, dac
biéet 1a lua gao vi day la ngudn luong thuc chinh.
Thoc ctia vu treoc néu khong dung hét van tiép
tuc sat an cho dén hét thoc cit moi chuyén sang
dung thoc méi. Do vay, chat luong gao thuong bi
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kém, can thay d6i nhan thic trong bao quan, sit
dung lua gao ctia nguoi H’'Mong.

Qua diéu tra cho thdy, giong lua Té Meo da
duoc nguoi dan luwu git, trong 1 vu mua/nam ti
lau doi, canh tac dua vao nudc troi trén cac ruéng
bac thang, cac gia dinh tv chon giong trén ruong
tot, khong 1an, khong bi bénh sau do thu hoach,
phoi kho va dé trong bao tai, cat noi kho rdo. Dat
trong laa Té Meéo chi doc canh cay lua 1 vu/nam
ma khong luan canh voi bat ky cay trong nao khac.
biéu nay giup dat duoc “nghi ngoi” va boi dap lai
dinh dudng dé chuén bi cho 1 vu ltia méi ctia ndm
tiép theo. Day c6 thé 1a Iy do nguoi dan khong can
stt dung phan bon khi canh tac lua Té Meo tai khu
vuc Bac Dao San, lua duoc trong hoan toan tu
nhién, canh tdc nong nghiép tot, bén vimg, than
thién va can duogc duy tri.

3.3. Tri thic truyén thong trong sit dung
nguon gen ltia Té Méo tai Bic Dao San

Cac ho déu st dung giong lua Té Meéo lam
lwong thuc cho nhu cau ho gia dinh. Co6 100 ho
(chiém 66,7%) c6 luong thoc san xuat ra khong st
dung hét duoc cac ho ban ra cho hodc ban cho
thuong 1ai. Muc dich chinh cta sit dung lua Té Méo
tai Bac Dao San 1a théi com dung trong bita an
hang ngay, khong ding ché bién cac mon dn khac.
Gia ban moi kg thoc Té Meéo trung binh 1a 9.000
dong/kg, dao dong 8.000 - 10.000 déng/kg, gia gao
18.000 - 20.000 dong/kg. Toan bo phan rom ra sau
thu hoach duoc nguoi dan str dung dé chian nuoi gia
suc trong nhiing thang gia lanh ctia mua déng.

3.4. Nhimg phat hién vé di¢ dinh phat trién va
nhu ciu cin hd trg khoa hoc, cong nghé dé phat
trién bén vimng gidng lua Té Méo tai Bic Dao San

Bang 2. binh huéng phat trién va nhu cau hd trg ky thuat véi giong laa Té Méo
tai Bac Dao San, huyén Phong Thé, tinh Lai Chau

STT Tiéeu chi Cac lua chon ctia néong ho Soho | Tyle (%)
a. Tiép tuc trong, gitr nguyén dién tich 90 60,0
Huong phat trién
1 giong lua Té Meéo b. Tiép tuc trong, tang dién tich 60 40,0
trong thoi gian toi
c. Tiép tuc trong, giam dién tich 0 0
a. Giong cii hién trong 100 66,7
Huéng lya chon b. Giong cii duoc phuc trang 150 100
2 | giong lua trong thoi
gian toi c. Giong moi nang suat, chat luong cao 50 33,0
d. Giong moi thich nghi, chong chiu t6t 50 33,3
3 Nhu cau can ho tro a. Giong duoc phuc trang 150 100
trong thoi gian toi
b. Pao tao, tap huan vé ky thuat 150 100
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STT Tiéeu chi Cac lua chon ctia néong ho Soho | Tyle (%)
c. Nguén tiéu thu 6n dinh 100 66,7
d. Bao quan, ché bién 0 0
e. Co ché chinh sach 0 0
f. H6 tro phan bon 10 6,7

Két qua & bang 2 cho thdy, phan lon cac ho
diéu tra déu mong mudn tiép tuc trong giong lua
Té Meéo voi cac lua chon: 90/150 ho (chiém 60,0%)
muon tiép tuc giitr nguyén dién tich trong Té Meéo;
60/150 ho (chiém 40,0%) muoén ting dién tich
trong giong Té Meéo dé phuc vu nhu cau cia ho
gia dinh va ban ra thi truong voi gia ban cao, giong
thich nghi tot voi diéu kién cia dia phuong (nang
suat kha, chong chiu sau, bénh hai).

Toan bo cac ho dugc phong van (chiém 100%)
mong muon duoc trong giong lua Té Méo da duogc
phuc trang, do khi c6 nguén hat giong tot, do
thuan cao sé giup cay lua sinh trueong, phat trién,
nang suat tot, chat luong déng déu va on dinh hon.
Bén canh do, 50/150 h¢ mong muén trong thém
cac giong lia moi c6 nang suat, chat luong va
giong mai thich nghi, chong chiu tot voi diéu kién
cua dia phuong.

Nhu cau vé cac yéu to ky thuat can ho tro
trong thoi gian toi xép theo thit tv vu tién la: Ho
tro phuc trang giong (100% ho); duoc dao tao vé ky
thuat canh tac mé6i (100% ho) va ho tro phan bon
(6,7% ho) (Bang 2).

3.5. Nhimg tu diém va han ché trong thuc
hanh canh t4c giéng laa Té Méo

Két qua diéu tra tri thirc truyén thong cua
nguoi H’'Mong trong canh tac giong lua Té Méo
tai khu vuc Bac Dao San, huyén Phong Thé cho
thay:

Da so cac ho dan duoc diéu tra déu céd kién
thite, kinh nghiém truyén thong trong bao quan,
nhan giong, canh tac va st dung giong lua Té
Méo. Nho ¢6 nhimng tri thic truyén théng nay,
nguon gen lua Té Meéo dia phuong da duoc luu git
va phat trién qua nhiéu thé hé cho toi ngay nay.

a. Lam viéc voi lanh dao
tai xa Mu Sang, thang 11/2022

b. Diéu tra tai xa
Tung Qua Lin, thang 12/2022
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d. Ruong bac thang trong lua Té Meéo
tai xa Dao San, thang 9/2023

e. Lua Té Méo trong tai ban Dén Thang A, f. Lua Té Méo chuén bi thu hoach
xa Dao San, thang 9/2023 tai xa Dao San, thang 9/2023

= on

g. Lua thu hoach duoc phoi trén h. bap laa bang tay sau khi
rudéng 2 - 3 ngay, thang 9/2023 thu hoach, thang 10/2023

i. Hop g6 dung dé dap lua j. Trong dau tuong ban dia
sau thu hoach, thang 9,2023 trén bo ruong lua Té Meéo, thang 9/2023
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k. Pau twong ban dia trong trén
bo ruong lua Té Meo, thang 9/2023

Bic Dao San
1. Gao Té Méo trong tai khu vuc Bac Dao San,
huyen Phong Thd, tinh Lai Chau

Hinh 1. M6t s6 hinh anh diéu tra vé kién thitc ban dia trong bao ton gidng ltia Té Méo
tai khu vuc Bic Dao San

Hién nay, cht truong cia UBND huyén Phong
Thé 1a mé rong dién tich trong lda dia phuong
chat luong tot, thich nghi voi diéu kién canh tac,
ciing nhu tiéu thu san phdm 1a diéu kién thuan loi
dé phat trién giong lua Té Méo 6n dinh, bén ving
tai dia phuong. Két qua diéu tra cho thay, nhing
uwu diém va thuan loi trong canh tac lua Té Meéo tai
khu vuc Bac Dao San 1a giong lua thuan phd bién
ctia dia phuong, dé gieo trong; nguoi dan cé kinh
nghiém trong canh tac giong lua Té Meéo; it cong
cham sdc; nang suat giong 6n dinh; sinh trudng
tot, it chiu tac dong ctia sau, bénh hai va diéu kién
thoi tiét bat thuan; com gao kha ngon; c6 tiém
nang tré thanh giong lua hang hoa.

Bén canh nhimg thuan loi, canh tac giong lua
Té Meéo tai Bac Dao San ciing gap phai nhimg kho
khan nhu: Nang suat giong chua cao, dao dong
4,14 - 5,67 tan/ha, dang c6 xu huong giam dan
nang suat do canh tac da lau nhung chua duoc ho
tro ky thuat canh tac va phuc trang; chua c6 nhing
nghién ctu cu thé dé dua ra quy trinh canh tac
pht hop cho giéng lua Té Méo tai khu vuc Bac
Dao San, huyén Phong Thé, chua thé hién heét
tiém nang cta giong; gia ban thap, dao dong 8.000
- 10.000 dong/kg; phan lon cac ho chua quan tam
dén lua viéc lua chon hat giong chat luong ciing
nhu phuong thttc chon loc giong dé cé hat giong
tot cho vu sau. Vi vay, cay sinh trudng chua tot,
ruong chua déng déu, van lan tap cac loai giong,
nang suat chua cao, gidm kha nang chong chiu voi
sau, bénh hai.

Dé phat trién 6n dinh va bén ving giong lua
Té Meéo tai khu vec Bac Dao San, huyén Phong
Thé, tinh Lai Chau, bén canh viéc ting cudng cac
co ché chinh sach cta dia phwong nham hé tro va
khuyén khich nguoi dan trong canh tdc nong
nghiép, rat can cac hoat dong hé tro vé khoa hoc
va ky thuat trong phuc trang giong dé co hat giong
tot, chat luong, do déong déu cao; cac nghién ctu
vé bién phap canh tac phu hop cho giong lua Té
Meéo nham dat hiéu qua cao nhat; tuyén tuyén, tap
hu4n nang cao nhan thirc, huong dan thuc hanh
canh tac bén ving cho nguoi dan.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Tri thtc truyén thong ctia nguoi H’'Mong co
vai tro quan trong trong viéc luu git, st dung
ngudn gen lua Té Méo phuc vu an ninh luong
thuc tai dia phuong va cac vung lan can, dong
thoi phat trién kinh té ctia huyén Phong Thd, tinh
Lai Chau. Tuy nhién, voi xu huong phat trién san
xuat hang héa nhu hién nay, mot s6 ky thuat
truyén thong cua nguoi H'Mong da khong con
phu hop, can duoc cai tién nhu: Phuong thic
canh tac (thoi vu, lwong hat giong, mat do cay,
cham sdc, thu hoach...), chon giong cho vu sau,
cach st dung phan bon, phong trir sau, bénh hai
nham dat hiéu qua kinh té cao. Pay la nhitng van
dé can cac nha khoa hoc hoé tro dé giong lua Té
Meéo phat trién bén vimng, gin voi bao ton tai chod
& khu vuc Bac Dao San, huyén Phong Thd, tinh
Lai Chau.
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Céc tri thic truyén thong tot trong canh tac
giong lua Té Méo nhu: Canh tac 1 vu/nam, dé dat
nghi 1 vu truée khi trong vu moi dé boi tu dinh
duong cho dat, canh tac lia khong stt dung thuoc
bao vé thuc vat hoa hoc, khong bon phan vo co...
la nhitng phuong thitc canh tac 6n dinh, bén vimg,
than thién véi moi truong tu nhién, tot cho nguoi
san xuat, an toan cho nguoi stt dung can duoc duy
tri va phat huy, m& rong trong san xuit nong
nghiép.

4.2. Kién nghi

Can trién khai phuc trang giong, phan tich
chat luong gao, thuc hién mot s6 bién phap canh
tac cho giong lua Té Meéo tai khu vuc Bic Dao
San, huyén Phong Thd, tinh Lai Chau.
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nam 2022,
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TRADITIONAL KNOWLEDGE OF HMONG GROUP IN CONSERVATION AND USE THE TE MEO
RICE VARIETY IN THE BAC DAO SAN AREA, PHONG THO DISTRICT, LAI CHAU PROVINCE
Hoang Thi Nga!, Le Van Tu!, Nguyen Thi Hoa!, Nguyen Thi Thuy Hang?,
Nguyen Thi Ngoc Hue?, Vu Linh Chi', Nguyen Quang Tin?, Hoang Thi Lan Huong®
! Plant Resources Center
“Vietnam Seed Association
’Department of Science Technology and Environment, MARD
Summary

Te Meo is the name given by the H’'Mong people in the Phong Tho district, Lai Chau province, to
the local rice variety that is grown locally. Understanding related traditional knowledge is vital in
preserving and using Te Meo rice genetic resources to serve food security and economic
development of Phong Tho district, Lai Chau province. Investigation and research results show
that the techniques of sowing and transplanting Te Meo rice once per year, not using chemical
pesticides, not fertilizing with inorganic fertilizers and preserving seeds are farming methods.
Stable, sustainable, environmentally friendly, suitable for producers, and safe for users need to be
maintained, promoted, and expanded in agricultural production. In addition, some traditional
techniques of the H'Mong people need to be improved, such as selective breeding, reasonable
planting density and use of fertilizers and pest and disease prevention for higher economic
efficiency. This issue requires scientists to support and help the H’'Mong community so that the
Te Meo rice variety develops sustainably in association with the in-sifu conservation of Te Meo
rice genetic resources in the Bac Dao San area, Phong Tho district, Lai Chau province.

Keywords: Bac Dao San area, H’Mong community, Te Meo rice variety, traditional knowledge.
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XAY DUNG BAN DO TRUC TUYEN (WebGlS) VE
PAT SAN XUAT NONG NGHIEP PHUC VU QUAN LY
VA BINH HUONG CHUYEN D01 €O CAU CAY TRONG

NANG CAO HIEU QUA SAN XUAT NONG NGHIEP

0 HUYEN NHU XUAN, TINH THANH HOA

TOM TAT

Nguyén Thi Hué" ", Hi Manh Théng', Mai Vin Trinh!

1 Vien Moi truong Nong nghiép

"Email- nguyenhueiae @gmail.com

Nghién ctru duoc thuc hién trén 15.944,36 ha dién tich dat san xuat nong nghiép thuoc huyén
Nhu Xuan, tinh Thanh Hoéa. Két qua danh gia dat dai da xac dinh duoc 32 don vi dat dai (BVDD)
va 99 ma nong hoa trén 4 loai dat thudc 2 nhom dat chinh 1a dat dé va dat den, trong d6 nhom dat
dd chiém 98,97% téng dién tich dua vao danh gia. Dién tich dat nong nghiép c6 ham luong dam
téng so va kali tdng s6 nghéo chiém khoang 60%, lan dé tiéu va kali dé tieu déu ngheéo, ham luong
chat htru co téng s6 (OM) va dung tich hap thu trao déi (CEC) trong dat déu thap, pH trong
dat tir chua vira dén rat chua. Pa xac dinh duwoc luong phan bon khuyén cao cho céac cay trong
chinh thudc 2 nhom: Cay hang nam va cay an qua. Dé xuét duoc 6 loai co cau cay trong phu hop
voi dinh huéng phat trién san xuat nong nghiép ctia huyén Nhu Xuan. Bo co s& dit lieu (CSDL)
truc tuyén (WebGIS) ma nguoén mé vé dat san xuat nong nghiép ctia huyén Nhu Xuan duoc xay
dung dua trén cac ung dung ctia cac phan mém hé thong thong tin dia ly (Mapinfo, ArcGIS,
QGIS) keét hop voi trang Web dia 1y bao gom: Ban d6 nong hoa; ban do thich hop dat dai; ban do
khuyén c4o bon phan can doi; ban d6 nén (ranh gidi huyéen, ranh giéi xa, giao thong, song ho,
binh do, do cao...); cac CSDL dudi dang thong tin (video, anh, tin tic, bao cao, ky thuat canh tac,
quy trinh canh tac, bai bao va trang web lién két c6 noi dung lién quan dén san xuit nong
nghiép); cac CSDL dang s6 lieu (s6 lieu phan tich mau nong hda theo vi tri 1dy mau, so lieu thong
ké san xudt trong trot va s6 liéu khi twong. Ban d6 truc tuyén vé dat san xuat nong nghiép rat dé
dang khai thac, st dung va tim kiém thong tin, giup cho cong tac khuyén nong va cac ho nong
dan thuc hanh néng nghiép chinh xac, hiéu qua.

Tirkhoéa: Ban do truc tuyén, dat nong nghiép, Nhwr Xuan, WebGlIS.

1. BAT VAN BE

WebGIS la mot dang nang cao cta hé thong
thong tin dia ly (GIS) duoc phan bé qua moi
truong mang may tinh dé tich hop, phan phoi va
truyén tai thong tin dia ly truc ti€p trén internet
[1]. WebGIS la mot giai phap client — server cho
phép quan ly, phan tich, cap nhat, phan hoi va GIS
trén mang internet, giam thiéu chi phi dau tu phan
mém, phan ciimg cho nguoi dung cudi, giao dién
than thién, don gidn phu hop voi nhiéu nguoi
dung. WebGIS duoc tng dung trong nhiéu linh
vuc khac nhau nhu: Giam sat giao théng, thiy loi,

xay dung, thién tai, li lut, san xuat nong nghiép,
quan ly rung... Trong linh vuc nong nghiép,
WebGIS duoc tmg dung dé giam sat va du bao
chat luong nudc tuoi, xAm nhap man, sau, bénh
clia cay trong, quan ly mua mang, cong tadc quy
hoach ving san xuat nong nghiép va quan ly lap
ké hoach chi dao san xuit nong nghiép, chuyén
déi co cau cay trong.

Huyén Nhu Xuan c6 15 x4 va 1 thi tran, 1a mot
trong nhitng huyén mién nui c6 do doc thap, do
day tang canh tac sau va co loi thé vé phat trién
nong nghiép ctia tinh Thanh Hoéa. Dién tich dat
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san xuat nong nghiép 1a 15.944,36 ha, chiém 22%
téng dién tich dat tw nhién. Co ciu cay tréng cta
huyén Nhu Xuan rat da dang, bao gom: Lua, cac
loai cay hang nim khac nhu sdn, ngd, mia, rau, gai
xanh... va cay lau nam bao gém céc loai ciy an
qua nhu budi, 6i, nhan, chanh leo... va cac cay
trong khac nhu cao su, keo, che..., 1a ving cung
cap nguyeén liéu cho cac nha may ché bién tinh bot
sin, mia duong, cao su va nha may san xuat soi
gai. Nhitng ndm gan day, nguoi dan tréng san, cao
su, lua, rau mau kém ning suat, c6 xu huong
chuyén déi sang cac loai cay trong c6 gia tri kinh
té cao nhu: Cay an qua, gai xanh, ché. Tuy nhién,
viec chuyén déi cay trong dién ra khi chua co
thong tin khoa hoc vé dat dai, dac tinh sinh thai
ctia cay trong va chua tuan tht theo dinh huéng ké
hoach san xuat ctia dia phuong. Thuc té€ hién nay,
viéc quan ly chat luong dat nong nghiép cung voi
stt dung dat va hé thong canh tac cia huyén Nhu
Xuan cht yéu duoc luu trit trén gidy, cac ban mém
trén may tinh duéi dang cac bao cdo, bang biéu,
ban do vai cac ty 1, hé toa do khac nhau. Trong
khi viéc cap nhat cac bién dong st dung dat,
thong tin vé san xuat tréng trot lai xay ra trong
mot thoi gian ngin theo tuan, thang, mua vu la
can thiét va dic biét dinh duong dat ciing cé thé
thay déi trong vong tit 3 - 5 nam. Dé dap tmg nhu
cau khai thac thong tin vé dat trong trot mot cach
nhanh choéng thi viéc két hop tnmg dung GIS va
Web dé tao thanh WebGIS lam ngudi ding c6 thé
truy cap duwoc cac thong tin, két hop véi cac ban
do dong dé co duogc cai nhin truc quan thong qua
trinh duyét la mot giai phap kha thi. Chinh vi vay,
viec xay dung WebGIS vé dat san xuat nong
nghiép phuc vu quan ly va dinh huéng chuyén doéi
co cau cay trong, nang cao hiéu qua san xuat
nong nghiép ¢ huyén Nhu Xuén, tinh Thanh Hoéa
la rat can thiét.

2. B0l TUONG, PHAM VI VA PHUONG PHAP NGHIEN CUU
2.1. Déi trong va pham vi nghién ciru

Nghién ctu tién hanh trén pham vi
15.944,36 ha dat san xuat nong nghiép huyén
Nhu Xuan, v6i hau hét cac cay trong chinh trén
dia ban huyeén.

2.2. Phuong phap nghién ctru

- Thu thap, tong hop, xtt ly va ké thira cac tai
lieu, s6 lieu tht cap co6 lién quan dén san xuat
nong nghiép, st dung dat, dat dai, khi hau cua
huyén Nhu Xuan.

- Diéu tra va thu thap 998 mau nong hoda
(trung binh 15,69 ha/mau) trén dién tich dat san
xuat nong nghiép cta huyén Nhue Xuan theo
TCVN 9487:2012 quy dinh vé quy trinh diéu tra,
lap ban do dat ty lé trung binh va 16n [2].

- Phan tich cac chi tiéu néng héa, chi tiéu dinh
duong, trung va vi luong trong dat [3]. Phan cép
cac chi tiéu nong hoéa va do phi nhiéu dat [4-6].

- Xay dung ban d6 bang cac phan mém chuyén
dung GIS, Mapinfo, ArcGIS, QGIS.

- banh gia dat dai theo quy trinh danh gia dat
dai phuc vu néng nghiép [7].

Quy trinh xdy dyng ban 45 thich hop dat dai

Diu kikn tudi
|a¢’ BAn 46 den
wi ddt dai
m_'
"o
@ hin

54 ligu ghén
tich gét

B4 phinhisu gt gy

thich hgp
dat dal

- Xac dinh nhu cau dinh dudng cay trong theo
cong thuc:
M, +M, , —-M,

M x100 (tan) [8]

use(j,n,x)

Trong do: M, 1a luvong dinh dudéng can bon;
M 1a luong dinh duong N, P,O,, K,O mat di do
ria troi, x6i mon hang nam; M, la luong dinh
duong N, P,O,, K,O theo nhu cau cta cay (tuy
theo timg loai cay ma gia tri nay sé c6 két qua
khac nhau); M, la lwong dinh duong N, P,Os, K,O
duoc cung cap tur dat (tuy theo timg loai dat ma gia
tri nay sé c6 két qua khac nhau); HS 1a hiéu suat
st dung dinh duong N, P,O;, K,O cho cay trong.

- Phuwong phap xay dung WebGIS.
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S0 D0 HOAT DONG COA WEBGIS

chuyén théng tin

PostGIS

Cau truc ctia WebGIS hoat dong trén co so 3
16p:

Lop thtt nhat - CSDL: CSDL khong gian duoc
quan tri boi hé quan tri CSDL khong gian
PostGreSQL/PostGIS. Cac 16p ban do ranh gidi
hanh chinh huyén, x4, giao thong, song, sudi, binh
do, do cao, tén dia danh, nong hoa, thich hop dat
dai, khuyén c4o bon phan can déi cho cay trong,
dé xuit co ciu cay tréong tir cac phan mém
Mapinfo, ARCGIS, QGIS duoc chuyén ddi thanh
ban do6 & dinh dang KML/KMZ. T4t ca cac CSDL
khong gian nay khi nhap lén sé duoc quan tri boi
hé quan tri d& lieu MSSQL (Microsoft Structured
Query Language Server) quan ly di liéu khong
gian voi cac ham tinh toan va noi suy khong gian.

Lop thit hai — May cha tng dung: May chu
nay chay 2 dich wvu la GeoServer va
GeoWebCache. GeoServer dam nhan nhiém vu
tao lap ban do6 theo yéu cau gt téi tir may
khach. GeoServer la mot may chdt ma nguoén mé
voi muc dich két noi nhitng thong tin dia 1y c6 san
toi cac GeoWeb (trang Web dia ly) stt dung chuin
md. GeoServer dugc bat dau xay dung bdi mot to
chitc phi lgi nhuian c6 tén The open planning
project (TOPP), nham muc dich hé tro viéc xtt ly
thong tin khong gian dia ly voi chat luong cao, don
gian trong st dung, 1a phan mém ma nguén md
nham cung cap va chia sé dit lieu. GeoServer duoc
ky vong sé tré thanh mot phuong thirc don gian dé
két noi nhitng nguon thong tin c6 sin tir Google
Earth, NASA world wind nhim tao ra cac dich vu
Webmap nhu: Google maps, Windows live local va
Yahoo maps. Cac cau hinh cho GeoServer déu
twong thich chudn OGC (Open Geospatial
Consortium). GeoWebCache ting toc qua trinh

GeoServer va GeoWebCache

Chuyén théng tin Phan hbi

GeoExt & Open layers

truyén dir lieu va anh bang cach chia ving can
truyén thanh nhiéu phan nho két hop voéi st dung
bo dem dé tang toc do truyén.

Lop trén cung — Giao dién nguoi dung st dung
ASP.Net, BootStrap, Jquery: Nguoi dung truy cap
hé thoéng bing trinh duyét Web. Giao dién nay
duoc thiét ké dé st dung va than thién voi nguoi
dung d@é tim ki€ém, phan tich, xit ly thong tin vé dat
san xuat nong nghiép.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung CSDL diu vao ciia WebGIS
quan ly CSDL dat san xudt nong nghiép

3.1.1. CSDL dang ban do

Ban do vé tinh st dung céc lop dir liéu: Bing
map, Google map, Open street map la nhiing
nguédn thong tin c6 sin tir Google Earth, NASA
World Wind.

48  PHAN MEM QUAN LY SU'DUNG DAT SAN XUAT NONG NGHIEP TINH THANH HOA
Ban do
% Ban do ve tinh
Bing Map
[ v] Google map
Open Street Map
% Ban donén
V] Ranh gi&i huyén
[v] Ranh gi6i xa
v} Giao théng
V] Séng hd
Binh 4§
Tén huyén
Ténxd
Tén thdn
B cao

Tén séng hd

VN-2000 / UTM zone 48N X v W Vi tri

11747806.6712, 2223367.9214

Ban d6 nén thiét lap cac 16p thong tin: Ranh
gioi huyen, xa, giao thong, song ho, binh do, do
cao, tén huyén, x4, thon, tén song, ho. Toan bo cac
1op dix lieu nay duoc ké thira, chinh stta va cap nhat
moi nhat vé dia gi6i hanh chinh xa, huyén, loai
hinh st dung dat dén nam 2021 [9] va 16 ban do
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hién trang st dung dat cdp xa nam 2021 ti le
1/10.000 (thu thap tai huyén Nhu Xuén, tinh
Thanh Héa). Day 1a nguén tai liéu khong thé thiéu
vi n6 duoc dung lam ban do6 nén cho cac dir lieu
chuyéen dé khac ctia WebGIS.

Ban do nong hoéa ving san xuat nong nghiép
huyén Nhu Xuin duoc xiy dung & ty 1& 1/25.000
dua trén co s& chong xép két noi ban do hién trang
stt dung dat, ban do dat [10] va 8 16p thong tin vé
dinh duong dat, bao gom: pHxe, OM%, N%, P,Os
téng so, K,0 tong so, P,O; dé tieu, K,O dé tieu va
CEC cua 16 ban d6 nong héa cap xa & ty lé
1/10.000. Moi don vi nong hoéa 1a t6 hop cta cac
l6p thong tin don tinh c6 cung tinh chat vé dinh
duong. Két qua danh gia chat luong dat va xay

dung ban d6 nong hoa trén dien tich dat san xuat
nong nghiép ctia huyén Nhu Xuan da xac dinh
duoc 99 ma néong héa (MaNH) dua trén bang phan
cap cac chi tieu nong héa gom: pHy, chat hiru co
tong so6 (OM), dam téng s6 (Nts), lan téng so
(P,O:ts), kali téng so (K,Ots), 1an dé tieu (P,O.dt),
kali dé tieu (K,Odt), dung tich hap thu trao déi
(CEC). Dién tich ctia m6i MaNH c¢6 su chénh léch
l6n, MaNH nhé nhat c6 dién tich 3,38 ha va MaNH
c6 dién tich 16n nhat 1a 895,33 ha. Khoang 60%
dién tich dat nong nghiép nghéo dam téng s6 va
kali tong s6, hau hét cac mau phan tich déu nghéo
lan dé tiéu va kali dé tiéu, ham luong OM va CEC
trong dat thap, pHgq dat tir chua vira dén rat chua.
(Hinh 2a va bang 1).

N T A - T THARH 0 RS-

Hinh 2a. Ban d6 n6ng héa
huyén Nhu Xuin

Ban do thich hop dat dai: Két qua danh gia
thich hop dat dai va xay dung ban d6 thich hop dat
dai cho cac cay trong chinh trén dién tich dat san
xuat nong nghiép cia huyén Nhu Xuan da xac
dinh duwoc 32 DVDD thuoc 4 loai dat, thuoc 2
nhom dat chinh 1a dat do va dat den, trong do dat
d6 chiém 98,97% tong dién tich dua vao danh gia.
Dién tich cta méi DVDD c¢6 su chénh léch lom,
DVDD nhd nhit cé dién tich chi 0,2 ha va DVDD
co dién tich 16n nhat 1a 7.255,08 ha. Pat san xuat
nong nghiép huyén Nhu Xuan c6 tang dat day,
nam chua yéu trén dia hinh van cao, dién tich c6 do
doc tir bang phang dén 15° chiém khoang 95%, dat
c6 do phi nhiéu thap. Cac yéu to duoc dua vao
danh gia thich hop dat dai gém: Thé nhuong, dia
hinh, canh tac, khi hau cho 12 déi twong cay trong

Hinh 2b. Bén d6 thich hop dit
dai huyén Nhur Xuan

Hinh 2c. Ban d6 khuyén c4o bén
phan can d6i cho céc cay trong
chinh huyén Nhur Xuan
(lta, ngd, rau dau, san, mia, budi, nhan, xoai, 6i,
chanh leo, gai xanh, che) [11]. Két qua danh gia
thich hop dat dai cho thay, ngoai cay gai xanh cé
dién tich rat thich hop (S1) 16n 1a 5.980,91 ha, con
lai hau hét cac cay trong khac déu thich hop dat
dai @ muic S2 (thich hop trung binh) va S3 (thich
hop kém) do yéu t6 han ché vé do phi dat thap, do
doc khong phu hop va canh tac phu thudc nuéc
troi. Dién tich khong thich hop dat dai (N) cia moi
cay trong do cac yéu t6 khong pht hop nhu: Do
chua dat qua thap, dat déi nui cao c6 do doc 1om,
dat ngap nudc khong phu hop véi cac cay trong
can. Riéng cay lua, chi danh gia thich hop dat dai
trén dien tich hién trang tréng lua va dién tich quy
hoach trong lua do yéu cau bao ton dat trong lua
cua tinh Thanh Héa. (Hinh 2b va bang 1, 2).
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Bang 1. Thong tin cac trieong dit liéu va mo t trong cac ban d6 chuyén dé

Huyén Nhw Xuan  x
Ban do

% Bandonén

Ranh gi&i huyén

Ranh gi&i xa

Giao théng

Séng hé
Binh 46

Tén huyén
Tén xa
Tén thén

D6 cao

Tén séng hé
% Ban do Nong Hoa

% Ban db Thich Hop

% Ban do mau néng hoa.

% Ban do Khuyén Cao Phan Bon. v

Thich hop | Ban @& nénghéa Phan bdn

[MEu nang hoa
Ten cot Gid trj
Maknoanh adt 151740
Maxa 18174
Ténx3 Th trdin Yén Cat
Ma huyén 402
Ten huyén Huyén Nnu Xuan
KHHT e
Hién trang Dét chuyén tréng liia nuse
Loai a4t Fs
e 2::' dc:‘ :ng trén 04 setva
Din tich{m2 3570072
phiCL 443

M3 NH_H

M8 NH_T
Ca_td
Mg_td
Fe_td
ALt
Mn_td
Si_ht
Cu_at
Zn_dt

Mo_dt

Thichhop Ban dbndngha Phan bér

Mdunéng héa

Ten cot Gid trf

Tenhuyén  Huyén Nhu Xusn
M3 xb 16174
Tén xa Thi trdn Yén Cat

rang LUC

Sén Thich hop

Mia Thich hop
Cagem Thich hop

Nhan Thich hop

O Thich hop

Xoa Thich hop
Thanhlong  Keém thich hop
Che Knong thich hop
Gai xanh

Man

Le

8o

Nho

Mit thai Khong thich hop
Maghak 1

ccadmbt  Lua

cay

Bang 2. Két qua d4anh gia muc thich hop ctia cac cay tréng chinh huyén Nhiw Xuan (ha)

Cay trong

Cac muc thich hop

S1

S2

S3

N

Lua

2.246,71

202,89

Ngob

10.585,95

9.228,15

130,26

Rau dau

10.377,6

5.566,76

San

1,06

15.228,62

713,83

0,85

Mia

1,06

14.977,67

841,88

123,75

Cay an qua c6 mui

15.079,84

740,77

123,75

Nhan

3.916,32

11.675,5

352,54

Xoai

10.121,14

5.518,94

304,28

Oi

15.433,15

387,46

123,75

Chanh leo

14.634,19

1.101,96

208,21

Gai xanh

5.980,91

3.489,9

6438,6

34,95

Che

163,24

12.889,05

442,47

2.449,61

Ghi chu: S1 - rat thich hop, S2 - thich hop, S3 - kém thich hop, N — khong thich hop.

Ban do khuyén c4o phan bon: Két qua tinh
toan luwong phan bon khuyén cdo ctia cay trong
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ciing chinh 1a tinh toan nhu cau dinh duong cua
cay trong dé dat duoc nang suat tiém nang. Vi vay,
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cac yéu t6 duoc dua vao tinh toan trong phuong
trinh can bang dinh duong trong dat tréng trot
phédi duoc xac dinh yéu t6 nao cung cip dinh
duong vao dat trong va yéu t6 nao lam mat di ham
luong dinh dudng trong dat. Bén canh do, nhu cau
dinh duong ctia cay trong la yéu t6 quan trong,
trén co so hiéu biét ro6 vé nhu cau dinh duong cia
cay moi c6 thé tinh toan lwong dinh duong can bé
sung. Cay trong hut chat dinh duong mot phan ti
dat va mot phan tir phan bon. Chat dinh dudong

khi di vao dat, mot phan duoc cung cip cho cay,
phan khac bi mat di do rtta troi, x6i mon hay gitt
lai & dang c6 dinh. Luong phan bon da luong (N,
P,0;, K,0) khuyén cdo bon cho cac doi tuong cay
trong chinh ctia huyén Nhu Xuan duoc tinh toan
theo ma nong hoda, két qua tinh toan luong phan
bon khuyén céo trung binh cho cac doi tuong cay
trong chinh trén toan huyén duoc thé hién trong
bang 3 va hinh 2c.

Bang 3. Khuyén c4o bon phan cho ciy tréng chinh ctia huyén Nhu Xuan

X Khuyén cao phan bon da luong (kg/ha)
Cay trong
N P05 K,O

Lua xuan 122-130 101 - 107 116- 124

Lua mua 115-123 88-94 63 - 67

Ngo 95-101 67-71 57-61
Rau dau 112-118 47-49 112-118
San 91-97 50 - 54 100 - 106
Mia 135- 143 85-91 244 - 260
Budi thoi ki kién thiét 87-93 117-125 231- 245
Budi thoi ki kinh doanh 155- 165 49-53 386-410

Nhan thoi ki kién thiét 47 - 49 69-73 61- 65
Nhan thoi ki kinh doanh 155- 165 84-90 289 - 307

Xoai thoi ki kién thiét 58 - 62 46 - 48 61-65
Xoai thoi ki kinh doanh 177-187 115-123 185-197

Oi thoi ki kién thiét 55-59 35-37 61-65
Oi thoi ki kinh doanh 149 - 159 100 - 106 120- 128
Chanh leo 619 - 657 418-444 780 - 828
Gai xanh 159 - 169 146 - 156 100 - 106

Khuyén cdo bon phan da luong cho cac doi
tuong cay trong chinh ¢ huyén Nhu Xuan duoc chia
thanh 2 nhém chinh: Nhom cay hang nam trén nén
phan chudng 10 tidn/ha va cay an qua thudéc nhom
cay lau nam trén nén phan chuong 30 tAn/ha. Cay an
qua duoc tinh toan khuyén céo luong phan bon da
luong rieng cho thoi ki kién thiét co ban va thoi ki
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kinh doanh theo nam, cay hang nam luong phan bon
khuyén céo theo vu trong, riéng cay gai xanh duoc
tinh toan cho ca nam (gai xanh cho thu hoach tir4 - 5
vu/nam).

3.1.2. CSDL dang thong tin

Cac dwr lieu dudi dang thong tin dua vao
WebGIS bao gom: Cac video clip, anh, tin tic vé
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trong trot, nong nghiép maéi nhat kem theo hinh
anh minh hoa; cac bao cao danh gia, phan tich cta
cac nha khoa hoc vé ky thuat, quy trinh canh tac,
cach cham soéc va bon phan cho cay tréng; gioi
thiéu vé don vi chit quan, thong tin lién heé; cac bai
bao, trang web lién két c6 noi dung lién quan dén
van dé nong nghiép.

3.1.3. CSDL dang chuyén dé

Céc bao c4o dudi dang van ban bao gom: Bao
cdo vé diéu kién tu nhién, kinh té - xa hoi cua
huyen Nhu Xuén; bao céo hién trang san xuat cac
co cau cay trong chinh; bao c4o danh gia hiéu qua
stt dung dat, tiém nang va han ché cta cac co cau
cay trong chinh d6i véi san xuat nong nghiép; bao
cao thuyét minh ban d6 nong hoéa cta 16 xa; bao
cao thuyét minh ban d6 nong héa huyén; bdo cao
thuyét minh ban d6 muc do thich hop dat dai; bao
c4o thuyét minh khuyén c4o bon phan can déi; bao
cao dé xuat phuong an chuyén d6i co ciu cay
trong dat hiéu qua cao va céac giai phap khoa hoc
nham bao vé va nang cao do phi nhiéu dat cho
huyén Nhu Xuan.

3.1.4. CSDL dang sé liéu

Céac CSDL dang s6 liéu bao gom: Bo so liéu vé
két qua phan tich mau nong héa, ham luong trung
va vi luong trong dat san xuat nong nghiép tai
huyen Nhu Xuan; cac so lieu thong ke vé diéen tich,
nang suat, san luong cay trong; cac so liéu vé khi
tuong theo ngay gom: Luong mua, nhiét do, so gio
nang, do 4m khong khi, luong boc hoi, toc do gio.

3.2. bé xuit chuyén déi co ciu cay trong &
huyén Nhu Xuan

CSDL @é xuat chuyén déi co ciu cay trong &
huyén Nhu Xuan duoc xay dung dua trén cac yéu
to gom:

- Cac yéu to han ché trong san xuit nong
nghiép cta huyén Nhu Xuan gom: Yéu t6 dia hinh
va do phi nhiéu dat. Pia hinh huyén Nhu Xuan
chia thanh 3 kiéu: Vung dia hinh cao c6 40.851 ha
dat san xuat nong nghiép nam trén 6 xa la: Thanh
Quan, Thanh Xuan, Thanh Son, Thanh Lam,
Thanh Hoa va Thanh Phong, diy dugc xem la
nhitng han ché chinh d6i v6i san xuat nong nghiép
hang hoa do kha nang gitt nudc kém va diéu kién
tuoi kho khan. Dat san xuat nong nghiép huyén

Nhu Xuan nghéo 1an dé tieu va kali dé tiéu (100%);
nghéo dam tong so 1a 63,67%; nghéo kali tong s6 1a
56,8%; dung tich hap thu cua dat thap chiém trén
80%, do chua cua dat tir chua dén chua nhiéu
chiém 90%.

- Tiém nang quy dat va kha nang st dung cho
san xuat nong nghiép huyén Nhu Xuan dua trén:
Két qua danh gia hién trang stt dung dat; hieu qua
kinh t€ - xa hoi va moi truong doi véi cac loai co
cau cay trong chinh; két qua danh gia mac do
thich hop cta cac cay trong voi dat dai; dinh
huéng phat trién kinh té - xa hoi ctia huyén Nhu
Xuan va tinh Thanh Ho4; ban d6 quy hoach st
dung dat ctia huyén Nhu Xuan dén nam 2030; dé
an phat trién cay an qua tap trung trén dia ban tinh
Thanh Hoa dén nam 2025, dinh huong 2030 [12];
phuong 4an san xuit nganh trong trot tinh Thanh
Hoéa nam 2022 [13]; vu tién nhitng cay trong dang
la thé manh ctia ving nhu: Xoai, cam, budi, mia,
lua, ngd, gai xanh va mot so loai rau, mau khéc;
phong tuc, tap quan canh tac cta dia phuong.

- binh huong va muc tiéu phat trién kinh té -
x4 hoi tung thoi ky ma cac nha hoach dinh chinh
sach c6 thé dua ra cac phuong an st dung dat phu
hop dua trén muc thich hop clia ting cay trong doi
voi timg viing dat khac nhau (vi mot khoanh dat cé
thé thich hop voi rat nhiéu cay trong khac nhau).
Tieu chi @€ xay dung phuong an nay gom: Duy tri
va bao ve dat nong nghiép; phat trién san xuat
nong nghiép hang hoa theo huwong tham canh,
chuyén canh trén co s& khai thac loi thé canh
tranh d6i voi san pham ctia timg dia phuong; phat
trién nong nghiép gan lién voi qua trinh cong
nghiép hoa, hién dai hoa nong nghiép, nong thon;
khai hoang, phuc hoa dat chua st dung dua vao
san xuat nong nghiép, ddm bao an ninh lrong thuc
d6i voi viing sau, viing xa; ddy manh phat trién cac
cay trong dic san dang la thé manh cta huyén
nhu: Cay an qua, cheé...; chuyén d6i muc dich va diéu
chinh nhimg bat hop ly trong st dung dat dai; lam
giau va bao vé moi truong dat dai dé st dung 6n
dinh lau dai.

Két qua danh gia thich hop cay tréng, danh
gia vé hién trang san xuat, quy hoach dén nam
2025 tdm nhin 2030, xem xét cac yéu to han ché,
yéu to uvu tién va muc tiéu phat trién kinh té - xa
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hoi da dé xuat 6 co ciu cay trong gom: Dé xuat
28,96% dién tich trong cay an qua, tuong duong
4.616,91 ha, dién tich lua duoc gitt theo hién trang
14,09%, twong dwong 2.246,71 ha; dién tich trong
san gitr lai 1.500 ha, twong duong 9,41%; dién tich
trong gai xanh 1a 1.129,70 ha, twong duong 7,09%;
dé xuat 418,37 ha dat trong che thuoc xa Cat Van

va Cat Tan, tuong duong 3,02%; dién tich dat trong
mia la 600 ha, twong duong 3,76%; cac ciay hang
nam Kkhac 1.928,54 ha, tuong duong 12,10%. Toan
bo dir lieu, ma dé xuat va loai co cau cay trong dé
xudt chuyén déi duoc tich hop trén ban do thich
hop dat dai.

Bang 4. Dé xuit dién tich chuyén ddi co cdu cay trong chinh tai huyén Nhue Xuan (ha)

Dién tich Dién tich
Ma Dién tich dé xuat chuyén déi (ha) hién trang O
A o dé xuat
de N nam 2021
. Deé xuat cay
xuat trong CHN ' CHN
cay Lia | oo | CLN Lda | CLN | 0
tré — = —
ong — GX L GX — GX CAQ Che ‘
Che
1 Lua ; ; ; ; 242367 | 224671
o | Cayhang nam ; ; 622751 | 4.028,54
khac
3 Gaixanh | 196,55 | 82543 | 107,87 8.60 1.129,70
4 Che ; ; 32479 | 156,62 481,37
Cay an qua
(budi, cam, 6i,
5 x04i keo, - ; 634 | - ] 116436 | 4.616,91
chanh day,
nhan)
6 Cay trong ; ; 612022 | 3.441,13
khac
T"Iil,gc ﬁm 196,55 | 82543 | 107,87 | 634 | 32479 | 156,62 | 1594436 | 15.944.36

Ghi chu: GX - gai xanh, CHN khdc - cdy hang nam khac, CAQ - cdy an qua, CLN - cdy ldu nam

Két qua tinh toan hiéu qua kinh té dua trén
két qua dé xuat chuyén déi co cau cay trong &
huyén Nhu Xuan cho thay, néu chuyén 1 ha dat
trong laa kém hiéu qua sang trong gai xanh sé cho
thu nhap tiang lén tit 13 - 46 triéu dong/ha/nam;
dat trong san chuyén sang trong gai xanh sé cho
thu nhap tiang lén 39 triéu déong/ha/nam; dat trong
mia kém hiéu qua chuyén sang trong gai xanh sé
cho thu nhap ting khoang 46 triéu dong/ha/nam;
dat tréong cao su kém hiéu qua chuyén sang trong
gai xanh sé tang thu nhap khoang 53 triéu
déng/ha/nam; dat trong 2 vu lua kém hiéu qua
chuyén sang trong cay an qua (budi, cam, 6i,

chanh leo, nhan) sé tang tr 100 - 200 triéu
déng/ha/nam; chuyén dat trong cao su, san, mia
kém hiéu qua sang trong ché sé tang thu nhap tur
26 - 40 triéu déong/ha/nam.

3.3. Xay dyng WebGIS cho dit san xuit nong
nghiép huyén Nhu Xuan

WebGIS duoc xay dung dé quan ly CSDL dat
san xuat nong nghiép huyén Nhu Xuan gom 2
dang dit lieu: Dit lieu khong gian (dix lieu ban do)
va dw lieu phi khong gian (di liéu dang thong tin,
chuyén dé, so lieu). Cac dit lieu ban do duoc dua
vé cung mot dinh dang phu hop, két hop 1ap trinh
dé xay dung cac modul dé nguoi ding co thé tim
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kiém, phan tich, cap nhat, thong ke, truy xuat di
lieu, in an duoc. WebGIS nhu mot bo cong cu tich
hop toan b cac thong tin vé dat san xuit nong
nghiép ctua huyén Nhu Xuan, chi can kich chuot
vao bat ki mot khoanh dat nao sé cho nguoi dung
biét vé vi tri, dién tich, loai hinh st dung dat, dia
hinh tueong d6i, do doc, loai dat, cac chi s6 dinh
duong dat, ham luong trung vi luong trong dat, cac
yéu t6 han ché ctia dat trong, mirc do thich hop dat
dai ctia cac loai cay trong chinh, luong phan da
luong khuyén cdo cho méi cay trong chinh va dé
xuat co cau cay trong phu hop... Thong qua
WebGIS, cac nha quan ly tir cap tinh, huyén, xa,
nguoi san xuat nong nghiép, cac nha khoa hoc, cac
doanh nghiép déu cé thé khai thac, st dung dé
quy hoach, 1ap phuong an san xuat, ra quyét dinh
vé chuyén doi co ciu cay trong phu hop, tap trung
dat hiéu qua cao vé ca kinh té, xa hoi va moi
truong.

€9 o GOITHRY TINTOC K THUATCANHTAC BAOCAO SGUEU BANDO LENHE DANGNHAP

Hinh 4. Giao dién trang chtt WebGIS dat san xuat
nong nghiép

4. KET LUAN

ba xay dung duoc bo CSDL ban do truc tuyén
gom: Ban do6 nén, ban d6 nong hoa, ban do thich
hop dat dai, ban @6 khuyén cao bon phan can doi
tren dat san xuat nong nghiép ctia huyén Nhu
Xuan. Pa xac dinh duoc 32 DVDD thuoc 4 loai dat
thuoc 2 nhom dat chinh la dat do va dat den, trong
d6 nhom dat dé chiém 98,97% tong dién tich dua
vao danh gia. Pa xac dinh dugc 99 ma nong hoa;
két qua danh gia ham luong dinh duong dat cho
thay, khoang 60% dién tich dat nong nghiép nghéo
dam téng so va kali tong s6, hau hét cac mau phan
tich déu nghéo lan dé tiéu va kali dé tiéu, ham
luong OM va CEC trong dat thap, pH,,, dat tir chua

vita dén rat chua. Pa dua ra duoc luong phan bon
khuyén cdo cho cac d6i tuong cay trong chinh
theo vu doi voi cay hang nam va theo nam doi voi
cay an qua. Dé xuat duoc 6 loai co ciu cay trong
pht hop voi dinh huong phat trién san xuat nong
nghiép cta huyén Nhu Xuan. Ngoai ra xay dung
duoc cac CSDL khac nhu: Dang di liéu thong tin,
dir lieu chuyén dé, dir lieu s6 lieu lam CSDL dau
vao WebGIS.

Cong nghé WebGIS ma nguén mé cho phép
khai thac CSDL vé dat san xuat nong nghiép mot
cach nhanh chéng, chinh xac va hiéu qua hon. Véi
diém manh 1a kha ning tao ra cac ban do, biéu do,
tim kiém theo vi tri, viing, khoang cach, dién tich
khu vuc va két hop nhiéu thong tin 1a cac s6 lieu
phan tich dat theo vi tri, cac loai b4ao cao chuyén
dé chi tiét phu hop voi nguoi dung, nguoi tmg
dung sé 1a cong cu can thiét giap nguoi quan 1y c6
mot cach nhin bao quat vé tinh hinh san xuat nong
nghiép va moi quan heé gitra dic tinh dat - khi hau -
loai cay trong. Tir do, phuc vu dac luc cong tac
theo doi dién bién tinh hinh san xuat néng nghiép,
nam bat kip thoi xu huéng phat trién nhim dua ra
nhitng ké hoach phu hop trong quan ly ciing nhu
quy hoach phét trién nén nong nghiép.
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BUILDING AN ONLINE MAP (WebGIS) OF AGRICULTURAL SOIL TO SERVE THE

PRODUCTION EFFICIENCY IN NHU XUAN DISTRICT, THANH HOA PROVINCE
Nguyen Thi Hue!, Ha Manh Thang!, Mai Van Trinh!
! [nstitute for Agricultural Environment
Summary

The research was conducted on 15,944.36 hectares of agricultural land in Nhu Xuan district,
Thanh Hoa province. The results of land assessment have identified 32 land units and 99
agrochemical codes on 4 types of soil belonging to 2 main soil groups: Ferralsols and Luvisols, of
which the area is Ferralsols group is 98.97%. The agricultural land area with poor total nitrogen
and total potassium content accounts for about 60%, poor digestible phosphorus and digestible
potassium, total organic matter content (OM) and exchangeable absorption capacity (CEC) in the
soil are low, pHky in soil ranges from moderately acidic to very acidic. The recommended
amount of fertilizer for main crops in two groups: annual crops and fruit trees has been
determined. Proposing 6 types of crop structures suitable to the agricultural production
development orientation of Nhu Xuan district. The open source online database (WebGIS) on
agricultural land of Nhu Xuan district is built based on applications of geographic information
system software (Mapinfo, ArcGIS, QGIS) combined with the Web site includes: agrochemical
map, land suitability map; map recommends balanced fertilization; base map (district boundaries,
commune boundaries, traffic, rivers and lakes, elevation...); databases in the form of information
(videos, photos, news, reports, farming techniques, farming processes, articles and linked
websites with content related to agricultural production); data databases (agrochemical sample
analysis data by sampling location, crop production statistics and meteorological data). Online
maps (WebGIS) of agricultural land are easy to use and find information to help agricultural
extension work and farmer households practice agriculture accurately and effectively.

Keywords: Online map, agricultural land, Nhu Xuan district, WebGlIS.
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DANH GIA PHAM CHAT TINH DICH GA LUONG PHUONG
O THOI BIEM 6 VA 8 THANG TUOI

Phan Nhan""
"Truong Dai hoc Tay Do
"Email: pnhan@tdu.edu.vn

TOM TAT

Nghién ctru duoc tién hanh trén 15 ga trong Luong Phuong & thoi diém 6 va 8 thang tudi, nuoi tai
Trai ga thuc nghiém, Truong Dai hoc Tay D6 nham danh gia chat luong tinh dich ga Lwong
Phuong trong thoi gian tir thang 3 - 5 nam 2024. 15 con ga Luong Phuong tréng duoc lay tinh 3
ngay/1 lan vao budi sang. Tinh dich cia ga Lwong Phuong tréng sau khi 14y duoc pha loang bang
dung dich bao quan thudc méi treong Ringer, trir lanh & 4°C va kiém tra pham chat tinh tai Phong
thuc hanh chin doéan tha y, Truong Pai hoc Tay Do. Két qua cho thdy, phdm chat tinh dich cta
ga Luong Phuong cho thé tich tinh dich 0,34 ml, hoat luc va nong do tinh trung 1an luot 1a 86,52 x
10°/ml va 3,59%, ty 1é ky hinh ga 1a 3,66%. Su khac biét gitra chat luong tinh dich ctia nhém ga
Luong Phuong 6 thang v6i nhom ga Luong Phuong 8 thang c6 y nghia vé mat thong ké voi
P<0,05. Pham chat tinh dich cta ga Lwong Phuong 8 thang tudi cho hoat luc tinh tring cao va ty
lé tinh tring ky hinh thap hon so v6i nhom ga 6 thang tudi. Twong quan duwong gitra khéi luong
ga voi hoat luc tinh trung 1a 0,046, gitra hoat luc tinh trung véi nong do tinh trung 1a 0,531. Tuwong
quan am gitta khoi luong ga trong véi nong do tinh trung 1a -0,153, gitra ty 1é ky hinh va hoat luc 1a

-0,279.

Tt khoa: G4 luong phuong, tinh trung g4, tinh dich.

1. BAT VAN BE

Ga Luong Phuong hay con goi la ga long vang
hodc goi 1a Luong Phuong hoa 1a mot giong ga
xuat xt tir vung ven song Luong Phuong cua
Trung Quoc, day la giong ga thit cao san va cé
nang suat cao. Theo Nguyén Huy Dat va cs (2001)
[1], ty 1é nuoi song ctia giong ga Luong Phuong
dat 97 - 99 %, khoi luong co thé 21 tuan tudi cua ga
mai 12 2.600 g, ty 1é dé trimg cao nhat 1a 75,2 %, san
luong tring 68 tuan tudi dat 170 - 175 qua/mai. Do
vay, giong ga nay da va dang duogc phat trién rong
rai trong chan nuoéi ho gia dinh & nhiéu viung trong
ca nudc. Trong boi canh hién nay, khi nganh chian
nu6i dang doi mat voi nhiéu thach thic nhu: Bién
d6i khi hau, dich bénh va nhu cau thi truong ngay
cang cao, viéc nang cao hiéu qua sinh san va chat
luong giong 1a yéu to then chot dé dam bao su
phat trién bén vimg. Vi vay, chan nuéi gia cam
muon thanh cong thi phai 4p dung khoa hoc két
hop vo6i kinh nghiém thuc té nén viéc danh gia
chat luong tinh dich & gia cAm 1a mét trong nhitng

chi tiéu quan trong lién quan dén quyét dinh kha
nang sinh san, kha nang thu thai va kha nang né
ctia trung [2]. Tinh trung 1a yéu t6 quyét dinh truc
tiép dén hiéu qua thu tinh va chat luvong con giong.
Do d9, tinh dich tot 1a mot yéu t6 quan trong dé cai
thién nhanh kha ning sinh san bang cach cho
phép st dung t6i da nhimg con ga trong duoc cai
thién vé mat di truyén.

Gieo tinh nhan tao mang lai hiéu qua kinh té
cao, gitp cac nha chan nuoi khac phuc duoc kha
nang sinh san thap ¢ ga [3]. Ky thuat phoi giong
nhan tao la mot trong nhtng ky thuat hién dai
duoc nhiéu nudc trén thé giéi ap dung vi tinh
chinh xac va hiéu qua cao dé nang cao kha niang
trimg c6 phoi va ciing 1a mot cach dé kiém soat ty
lé dé tring, ty 1é triing c6 phoi hiéu qua... Ngoai
ra, ky thuat gieo tinh nhan tao giup cho nguoi
chan nuoi c6 thé ghi nhan va kiém soat dan ga
hiéu qua nhat. Péng thoi, danh gia tinh dich chat
luong tot nhat cho cac giong ga khac nhau gitp
phat trién dan ga thong qua viéc st dung rong rai
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hon nhing con ga tréng vuot troi vé mat di
truyén [4]. Tuy nhién, hién nay viéc nghién ciru
tng dung gieo tinh nhin tao trén ga Luong
Phuong van con han ché, nhat 1a ¢ do tudi 6 va 8
thang tudi. Chinh vi vay, nghién cttu duwoc thuc
hién nhiam x4c dinh phdm chat tinh tring cta ga
Luong Phuong luc 6 va 8 thang tudi.

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

Nghién citu duoc thuwc hién trén 15 con ga
trong Luong Phuong & thoi diém 6 va 8 thang tudi.
Tat ca ga trong déu mang dic diém dic trung cta
giong va duoc tiem phong day dua cac bénh va nuoi
dudng tot.

Nghién ctru duoc tién hanh tir thang 3/2024
dén thang 5/2024 tai Trai ga thuc nghiém,
Truong Pai hoc Tay Po. Cac mau tinh sau thu
duoc phan tich tai Phong thuc hanh chin doan
thu y, Khoa Sinh hoc tng dung, Truong Pai hoc
Tay Do.

2.2. Phuong phap va cac chi tiéu danh gia

Ga trong Luong Phuong duoc tap luyén khai
thac tinh 1 thang trudc khi dua vao khai thac tinh.
Ga duoc khai thac tinh vao budi sang & thoi diém 7
- 8 gi0r sang voi tan suat khai thac 3 ngay/lan.

Phuong phap lay mau: Ga tréng duoc
massage theo cach khi bat ga ra dat phan tc ga
lén dui trai, tay phai gitt chat chan cta ga, tay
trai co dong tac vuot tir vung lung dén dudi ga
bang qua trinh nhe nhang dén cang nhanh dé
tao ra kich thich cho ga. Sau d6, nguoi con lai 1
tay cam san ong eppendoft, diing tay con lai vach
long phia sau ngay ving gan hau mon ga dé tién
cho viéc nhin thdy tinh, quéa trinh massage ga
trong kéo dai khoang tir 1 - 2 phut cho dén khi
thay ving hau mon ga xuat hién dich nhay la
dau hiéu ga bat dau xuat tinh, dung ong
eppendoft hirng 14y phan tinh dich chay ra mot
cach can than [5]. Ga trong duoc vé sinh sach sé
& viung hau mon bang nuéc mudi NaCl 0,9%
trude khi khai thac tinh.

Bao quan tinh ga trong Lwong Phuong: Tinh
ga trong Luong Phuong sau khi 1ay duoc béo
quan trong moi truong Ringer voi do pH = 6,98,

lam day cho dén vach 1,5 ml va lac nhe @€ hoa
tron tinh dich va duoc cho vao thung da bao quan
& 4°C trong quéa trinh van chuyén téi phong thi
nghiém dé€ tién hanh danh gia cac chi tiéu chat
lwong tinh ga.

Khoi lrong co thé ga (KL, g): Pam bao ga &
trang thai yén tinh, khong hoang s¢ hoac qua kich
dong. Can ga khi khong bi d6i hodc no qua, thoi
diém can 1a vao budi sang. Can bang can dién tir 3
lan va 14y khoi luong trung binh.

Thé tich tinh dich (V, ml): Tinh dich cua ga
duoc danh dau vi tri trén ong eppendoft ngay sau
khi ldy va duoc do thé tich bang cic ong
eppendoft chira dung dich pha muc xanh chia thé
tich bang cach hut pipet ttr 0,1 - 0,8 ml cach nhau
0,05 ml.

Mau sac: Puoc danh gia cadm quan voi 3 ché
d6 mau khac nhau 1a trang trong, trang duc, trang
sita, trong tng voi cac so 1, 2 va 3 [2].

Do pH:Duoc do truc tiép bang may do pH/Ion
meter hiéu WINLAB (Nhat Ban), mé6i mau duoc do
3 1an va sau do lay tri so trung binh cta 3 1an do.

Nong do tinh trung (C, x10//ml): Puoc xac
dinh bang buéng dém Neubauer trén kinh hién vi
c6 do phong dai 400 1an [6].

Hoat Iuc (A: 0%<A<100% hoic 0<A<Il): Tinh
dich sau khi thu thap duoc lay ra 1 giot nho lén
lam kinh sach va soi trén kinh hién vi quang hoc
voi do phong dai 200 1an. Hoat luc 1a s6 phan tram
tinh trung hoat dong tién thang trén téng so tinh
trung duoc quan sat trén vi truong kinh hién vi.
Cac thoi diém xac dinh A: 2, 3 va 5 gio sau khi thu
tinh dich.

Tong so tinh trung tién thing (VAC, ty/lin
xudt tinh): Puoc xac dinh bang tich cta ba chi tiéu
V, A C.

1y Ié ky hinh (k, %): Lam tiéu ban nhuém vai
thuoc xanh Metylen va hon hop Eosin-Nigrosin,
dém so luong tinh trung ky hinh ¢ 6 vi truong
khac nhau va tinh % trén téng s6 tinh triung hién
dién & moi vi truong.

2.3. Xtz Iy s6 liéu

S6 lieu duoc ghi nhan va xtt ly bang phan mém
Excel, sau do xtt ly thong ké bang phan mém
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Minitab version 16 v6i mo hinh GLM ANOVA va
tién hanh hanh so sanh cap khi khac biét c6 y
nghia thong ke theo phép thir Tukey voi khoang
tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. S6 lueong va chit luong tinh dich cia ga
Lwong Phuong

Két qua ghi nhan vé mot s6 chi tiéu so luong
va chat luong tinh trung co ban ctia ga Luong

Phuong ¢ thoi diém 6 va 8 thang tudi duoc thé
hién & bang 1.

Két qua & bang 1 cho thay, su khéac nhau giita
s6 luong va chat luong tinh dich ga Luwong Phuong
& 6 - 8 thang tudi. Cu thé, khoi luong co thé ctia ga
8 thang tudi la 2.573,33 g cao hon dang ké so voi
ga 6 thang tudi 1a 2.132,73 g, su khac biét nay co y
nghia vé mat thong ké. DPiéu nay cho thay, ga
Luong Phuong ti€p tuc phat trién vé mat thé chat
khi tudi tang len, dat dén khoi luong lon hon vao
thang thu 8.

Bang 1. S6 luong va chit hegng tinh dich ga Luwong Phuong (n = 150, Mean + SD)

Chi tieu Ga 6 thang tudi Ga 8 thang tudi Trung binh
Khoi luong ga 2.132,73 £ 150,23 | 2.573,33 + 355,80* | 2.353,03 + 253,02
Thé tich (V, ml) 0,37 £0,16% 0,31+0,12° 0,34 £ 0,17
Nong do tinh trung (C, x 10°/ml) 3,67 +3,23¢ 3,45+ 248" 3,59 +2,75
Hoat luc (A, %) 85,27 + 3,45 87,49 £ 3,28 86,52 + 3,43
Téng s6 tinh trung tién thang (VAC) 1,15+ 3,122 0,93 + 3,05 1,06 + 3,40
Ty 1é ky hinh (k, %) 4,56 + 3,05" 2,75+ 2,77 3,66 + 2,89
pH 6,75 + 0,28 6,89 £ 0,38 6,82 £ 0,26
Mau sic 2,08 +£0,48" 2,54 + 0,35 2,31 +£0,37

Ghi chi: Theo hang ngang cdc gid tri co chir cdi khac nhau thi sur khdc biét co y nghia vé mat thong

ké (P<0,05).

Thé tich tinh dich ctia ga 6 thang tudi (0,37
ml) cao hon so véi ga 8 thang tudi (0,31 ml). Su
giam thé tich tinh dich khi ga truéng thanh hon cé
thé do nhiéu yéu t6 khac nhau, bao gom thay déi
trong hoat dong sinh san va méi truong nuoi
duong. Dong thoi, chi tiéu vé thé tich tinh dich ga
trong Luong Phuong duoc trinh bay & bang 1 cho
thay, thé tich tinh trung binh & ga Lwong Phuong
trong nghién ctu 1a 0,34 ml, két qua nay thap hon
so voOi két qua nghién cttu ctia Hermiz va cs (2016)
[7] ghi nhan & Isa brown (L2) va ga trang thuan
ching dia phuong (L3) lan luot 1a 0,523 va 0,515
ml. Tuy nhién, két qua ctia ga Luong Phuong &
nghién ctru tuong duwong véi nhan dinh cua Lake

va Stewart (1978) [8] phat hién ra rang, thé tich
xuat tinh trung binh cho ga thit 1a 0,35 ml, doi voi
ga dé trimg nhe 1a 0,15 ml va d6i voi ga dé tring
trung binh 1a 0,2 ml. Pong thoi, két qua tinh ga
Luong Phuong & nghién ctru cao hon thé tich tinh
dich ga tréng A Rap (0,26 ml) [9], cao hon két qua
nghién ctu cua Islam va cs (2024) [10] khi ghi
nhan vao mua he thé tich tinh dich & ga ban dia la
0,318 + 0,010 ml va thé tich tinh dich thap nhat &
ga ban dia la 0,218 + 0,008 ml duwoc ghi nhan vao
mua xuan. Kiéu gen c6 tac dong dang ké (P<0,01)
dén thé tich tinh dich va tac dong ctia twong tac
gitra tinh dich va kiéu gen dén thé tich tinh dich Ia
khong dang ké (P>0,05). Ngoai ra, theo Donoghue

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2024 35



KHOA HOC CONG NGHE

va Wishart (2000) [11], thé tich tinh dich phu
thuoc vao giong, tudi, mua, anh sang va nhiéu yéu
t6 moi truong khac.

Néng do tinh trung & ga 6 thang tudi (3,67 x
10°/ml) cao hon so véi ga 8 thang tudi (3,45 x
10°/ml). Su gidm nhe nay co thé lién quan dén su
diéu chinh noi tiét t6 va cac yéu to sinh hoc khac
khi ga truong thanh. Tuy nhién, néng do tinh
trung cta ga Lwong Phuong ¢ 2 nhom tudi trong
nghién cttu lai thap hon mot s6 giong ga khac.
Theo Ng6 Thanh Trung va cs (2016) [12], néng do
tinh trung dat 5,40 + 0,30 ty tinh triung/ml vao mua
nong, vao mua lanh dat 3,90 + 0,30 ty tinh
trung/ml & ga Lién Minh. Ngoai ra, néng do tinh
trung trung binh ctia ga Lwong Phuong trong
nghién ctu dat 3,59 x 10°/ml duoc thé hién & bang
1. Két qua nay cao hon ga Ho 7 - 8 thang tudi (0,95
x 10°/ml) [13], ga Dong Tao 8 - 10 thang tudi (3,26
x 10°/ml) [14], ga Ri 10 - 14 thang tudi (2,09 x
10°/ml) [15] va ga AA 6 - 8 thang tudi (0,77 x 10°-
0,83 x 10°/ml) [16]. Bén canh do, két qua trong
nghién ctru cao hon mot s6 giong ga ban dia tai
Nigeria c6 nong do tinh trung 1a 3,11 x 10° - 4,21 x
10°/ml [2], hay 1,83 x 10°/ml & giong ga lin
Malaysia ctia Abdul va cs (2013) [17]. Tuy nhién,
nong do tinh trung ctia ga Lwong Phuong trong
nghién cttu thap hon két qua ctia Tarif va ¢s(2013)
[18] ghi nhan nong do tinh dich & ga Sasso tit 9,6 x
10° @én 7,5 x 10°/ml. Theo Tarif va cs (2013) [18],
sit khac biét nay 1a do sw khac nhau vé giong, ltta
tudi, khoi luong ga, ky thuat massage trong qua
trinh thu thap tinh dich, thic an,....

Hoat luc tinh trung cao hon phan anh kha
nang di chuyén va thu tinh t6t hon, tang co hoi thu
tinh thanh cong. Két qua & bang 1 cho thdy, hoat
luc tinh trung cta ga Luong Phuong 6 thang tudi
1a 85,27 + 3,45%, thap hon so voi ga Luong Phuong
8 thang tudi voi hoat luc tinh trung 1a 87,49 + 3,28%
va su khac biét nay c6 y nghia thong ké. Ga trong
Luong Phuong & @6 tudi 8 thang c6 chat luong tinh
trung 6n dinh hon va c6 thé duwoc wu tién st dung
trong cac chuong trinh nhan giong dé to6i uu hoa
hiéu qua sinh san. Sw khac biét ndy nhan manh
tam quan trong cta viéc lea chon @6 tuéi phu hop
& ga Luong Phuong nhidm dat hiéu qua sinh san
cao nhat ¢ giong ga nay. Két qua & bang 1 vé hoat

lyc tinh trung trung binh ctia ga Luong Phuong
trong nghién ctu duoc ghi nhan dat 86,52%. Két
qua nay cao hon so voi két qua nghién cttu ctia Do
Thi Hué va cs (2017) [19] & cac moc thoi diém sau
2, 3, 5 gio, hoat lyc tinh trung trong dung dich bao
quan ctua ga trong Pong Tao lan luot 1a 0,662;
0,576, 0,375. Mot nghién ctu khac cta Lé Thanh
Phuong va cs (2021) [20] trén tinh dich ctia 2 dong
ga trong sau thoi gian bao quan 5 gio, hoat luc tinh
trung lan luot 1a 0,76,47, 0,7343. Déi voi ga Ri, so
sanh voi két qua tinh nguyén duoc danh gia ngay
sau khi lay cao hon két qua khao sat trén ga Ri la
0,5791 [15]. Két qua hoat luc tinh trung trong thi
nghiém nay tuong déng véi két qua nghién ctu
cua Peters va cs (2008) [2] khi khao sat trén mot
s6 giong ga & Nigeria co su bién dong trong
khoang 0,6255 -0,8735. Su chénh léch trong cac
nghién ctru c6 thé duoc giai thich boi yéu to giong,
ca thé, do tudi, mua vu va dung dich bao quan la
khac nhau.

Két qua & bang 1 cho thay, téng so tinh trung
tién thang (VAC) khi tién hanh khai thac & ga
Luong Phuong trong nghién ctu la 1,06 + 3,40
thap hon so voi nghién ctu ctia Ngo6 Thanh
Trung va cs (2016) [12] vé tong s6 tinh trung tién
thang/lan khai thac & ga Lién Minh vao mua
nong cing cao hon so véi vao mua lanh, dat
twong tng 3,30 £ 0,40 va 1,60 + 0,30. Twong tu,
két qua téng so tinh trung tién thang & ga Luong
Phuong trong nghién ctru nay cao hon két qua
nghién ctu & ga Ho ctia Bui Hioru Doan va cs
(2016) [21] 1a 1,59 £ 0,12.

Tinh trung ky hinh thé hién tinh triing c6 cau
truc bat thuong khi quan sat trén kinh hién vi, ty lé
ky hinh cang thap thi chat luong tinh dich cang
cao va khong c6é kha nang thu thai. Hinh thai tinh
trung ky hinh trong nghién ctru chi1 yéu 1a cac tinh
trung c6 2 dau, dau bi to nho bat thuong, c6 bi uén
cong va co cac giot bao tuong & ¢6 va dudi bi nho
va ngan. Qua két qua & bang 1 cho thdy, ty lée ky
hinh cta tinh trung & ga Luong Phuong 6 thang
tudi 1a 4,56% cao hon so voi ga Luwong Phuong 8
thang tudi 1a 2,75% va su khac biét nay c6 y nghia
thong ké. Ty 1é tinh trung ky hinh thap hon & ga
Luong Phuong 8 thang tuéi cho thay, chat luong
hinh thai cta tinh trung tot hon, diéu nay c6 thé
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lien quan dén su cai thién vé mat stc khoe tong
thé va dinh dudng. Vi vay, ty 1é ky hinh cang cao
thi phdm chat tinh cang kém. Tuy nhién, két qua &
bang 1 ciing cho thay, ti 1é tinh trung ky hinh
trung binh & ga Luong Phuong trong nghién ctiu
1a 3,66%, thap hon so voi ty lé tinh trung ky hinh
cua ga DPong Tao la 12,29% [14]. Trong khi do,
khao sat ky hinh tinh trung ga Hac Phong [22] &
thoi diém 8 va 24 gio (5°C) trong 2 loai dung dich
bao quan c6 két qua tuong tmg 1a 23,87; 25,87% va
24,63; 25,33%. Ngo Thanh Trung va cs (2016) [12]
cho biét, ty lé tinh triing ky hinh & ga Lién Minh la
18,60% mua nong va 23,60% mua lanh. Ngoai ra,
cac nghién ctru trén cac giong ga ngoai khac nhu 4
dong ga tai Bangladesh cé ti 1é tinh trung ky hinh
la 12,8 - 9,9% [23]. Nhin chung, ty 1é tinh trung Ky
hinh & ga Lwong Phuong thap hon so véi cac giong
ga trong mot s6 nghién cttu khac.

Két qua ghi nhan vé pH ctia tinh dich ga trong
Luong Phuong cho thdy, tinh trung ga & ca hai
nhém 6 va 8 thang tudi cé chi s6 pH gan twong
duong so voi ga Noi lai pH = 6,85 [24], nhung thap
hon ga Pong Tao pH = 7,3 [14], ga Ho pH = 7,3
[25], ga Hubbard pH = 7,4 [26] va mot so giong ga
ban dia Nigieria pH = 7,54 [2]. D6 pH trung binh
cua tinh dich ga trong Luwong Phuong trong
nghién ctu la 6,82. Két qua nay thap hon so voi ga
Hé (pH = 7,2) [13], ga Dong Tao (pH = 7,3) [14],
mot s giong ga ban dia Nigieria (pH =7,54) [2], ga
Hubbard (pH =7,4) [26]. Nhin chung, pH cta tinh
dich & hau hét cac giong ga déu co tinh axit va tinh
trung c6 thé song trong cac moi truong pH. Theo
Kismiati (1997) [27], tinh dich ga c6 tinh axit sé
chuyén sang tinh kiém khi pH dao dong tir 8,5 - 9.
Tinh axit cta tinh dich anh huong dén kha ning
ton tai cta tinh trung khi pH c6 gia tri thap hon sé
anh hudng tiéu cuc dén su song cua tinh tring do
hoat dong san xuat axit lactic va qua trinh trao ddi
chat thap hon. Lake va Stewart (1978) [8] cho
rang, tinh trung cé thé ton tai & pH thdp nhat
khoang 6,8, diéu nay cé thé 1a yéu t6 giup tinh
trung & ga trong Luong Phuong c6 mat do cao hon
so voi cac giong ga dia phuong khac.

Mau sic tinh dich trung binh cua ga tréng
Lwong Phuong trong nghién ctru dat 2,31 (& mic
gita trang duc va trang sitta) duoc danh gia la

binh thuwong vi sau khi xuét tinh, né & dang chat
16ng mau trang duc hoac hoi vang nhat néu lau
ngay ga trong chua xuat tinh. Khi vira xudt tinh,
tinh dich c6 thé hoi dong dac giong thach, song
sau mot thoi gian ngan n6 hoa 16ng va gitt nguyén
trang thai héa 1ong nay. Khi quan sat mau sac
tinh dich & ga tréng ciing can kiém tra thoi gian
hoéa long cua tinh dich. Khi tinh dich khong héa
16ng hodc hoéa 16ng rat lau sau khi xuat tinh, diéu
nay cing la van dé anh huéng dén kha nang gieo
tinh trén ga mai. Két qua mau sic tinh dich ga
Luong Phuong trong nghién cttu twong duong voéi
ga Ho 1a 2,3 [13] va ga Dong Tao 1a 2,6 [19]. Mau
sic cua tinh dich dwoc danh gia cdm quan & 3
muc do: Mau trang trong, trang duc va trang sira.
Mau sic cang duc thi s6 luong tinh trung chuia
trong tinh dich cang cao. Theo Asmarawati va cs
(2019) [28], tinh dich ctia ga dia phuong
Indonesia & 12 thang tudi ciing c6 mau trang duc.
Lién quan dén chi tiéu nay & ga trong Luong
Phuong trong nghién cttu c6 mau trang duc, duoc
cho 1a co chat lwong tot nhat khong bi nhiém
nong do tinh trung cao [29].

Két qua & bang 1 cho thay, ga Luong
Phuong 8 thang tudi cé chat luong tinh dich tot
hon so voi ga 6 thang tudi vé hau hét cac chi so,
bao gom: Hoat luc, ty 1&é song va ty 1¢ ky hinh.
Mic du ga Luong Phuong 6 thang tudi co thé
tich tinh dich va nong do tinh trung cao hon
nhung hoat luc lai thap hon. Pong thoi, ga
Luong Phuong 6 thang tudi & nghién cttu nay co6
ty 1é tinh trung ky hinh cao hon, diéu nay lam
anh hudéng dén kha nang thu thai sau khi gieo
tinh nhan tao. Khoi luong co thé 16n hon va gia
tri pH cao hon ciing gép phan vao viéc tao diéu
kién thuan loi cho chat luong tinh dich tot hon.
Nhitng két qua nay cho thay, ga trong Luong
Phuong & giai doan 8 thang tudi thich hop cho
viéc khai thac tinh dich nham t6i wu hoa kha
nang sinh san. Viéc danh gia cac dac tinh chat
luong tinh dich cta gia cam sé duwa ra mot chi so
phu hop vé kha nang sinh san ctia chung va
duoc cho 1a yéu t6 chinh quyét dinh kha nang
sinh san va kha nang n& sau nay cua tring [30].
Nhin chung, & tat ca chi tiéu vé chat luong tinh
trung & ga trong Lwong Phuong trong nghién
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ctru déu dat, day 1a mot trong nhitng két qua tot
giup cho cong tac chon giong & ga Luong
Phuwong dat hiéu qua hon.

3.2. Tuong quan Pearson giita cac chi tiéu vé
khéi hrong ga voi mot s6 chi tieu co ban vé s

lvong va chat luwong tinh trung ctia ga Luong
Phuong

Két qua ghi nhan vé su twong quan gitta khoi
luong ga trong voi cac chi tieu danh gia chat luong
tinh triing duogc thé hién qua bang 2.

Béng 2. Tuong quan Pearson giita khoi luong ga va mot so chi tiéu co ban vé tinh dich
ctia ga trong Liong Phuong

KL ga, g Thé tich Hoat luc Néng do | Tylekyhinh | pH
KLga, g 1
Thé tich -0,043 1
Hoat luc 0,046*** -0,042 1
Néng do -0,153** 0,327** 0,531*** 1
Ty lé ky hinh 0,102 0,184* -0,279*** 0,594 *** 1
pH 0,028 -0,135** -0,005 -0,024 -0,009 1

Ghi chu: Mitc do co y nghia thong ké: * = P<0,05; **=P<0,01; ***=P<0,001

Nita duong chéo dudi thé hién chi s6 tuong quan cia chi tiéu so sanh

Bang 2 cho thay, khoi luong ga trong Luong
Phuong c6 mdi twong quan am véi nong do tinh
trung (-0,153). Tuy nhién, méi tvong quan duong
mat thiét (0,046) gitta khoi lwong ga va hoat luc
cho thay, khi khoi luong ga trong ting lén, hoat
lyc cta tinh trung cé xu huoéng hoat dong manh,
diéu nay c6 thé lien quan dén dinh duong, tir viéc
duoc bd sung day da dinh duong gitp cho ga cho
stc khoe tot hon, tinh trung cting tot hon. Ngoai
ra, két qua bang 2 cho thay, khai luong ctia ga co
thé anh hudng mot so chi tieu nhu hoat luc, nong
do. Do @6, mac du khoi luong ga co thé cung cap
mot so thong tin vé stic khoe va su phat trién cta
ga, n6 khong phai 1a chi s6 tot nhat dé danh gia
chat luong tinh dich. Viéc khong c6 mdi twong
quan mat thiét gitta khoi luong ga va mot s6 chi
tiéu co ban tinh dich nhu thé tich tinh dich, ty lé
ky hinh hay d¢ pH ciing goi y rang cac nha nghién
ctru va nguoi chan nudi nén tap trung vao cac bién
phap khac nham cai thién chat luong tinh dich.
biéu nay c6 thé bao gom viec t6i wu héa dinh
duong, cai thién diéu kién song, va thuc hién cac
bién phap cham soc stc khdée dinh ky cho ga.
Ngoai ra, can thuc hién thém nhimg nghién ctu
chuyeén sau hon dé xac dinh cac yéu t6 khac cé thé
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anh huong manh mé dén chat luong tinh dich cua
ga, nhim dua ra cac khuyén nghi chinh xac va
hiéu qua hon cho viéc chan nuoi ga 14y tinh.

Hoat luc cta tinh trung la moét trong nhing
yéu t6 quan trong nhat khi danh gia chat luong
tinh dich. Két qua nghién cttu & bang 2 cho thay,
hoat luc cta tinh trung c6 méi tuong quan am cao
vo6i ty 1é ky hinh (-0,279) va tuong quan dwong mat
thiét voi nong do tinh trung (0,531). Moi tuong
quan nay chi ra rang khi hoat lyc cta tinh tring
tang, ty lé ky hinh gidm va nong d¢ tinh trung
tang. Piéu nay hoan toan hop ly, vi tinh trung cé
hoat luc cao thuong la nhiing tinh trung khoe
manh va c6 kha nang song sét cao hon. Mot méi
twong quan duong nhung c6 y nghia thong ke
duoc tim thay gitta nong do va thé tich tinh dich
(0,327) cho thay, tinh trung c6 thé tich nhiéu ciing
c6 xu huéng cé nong do cao hon. Tuy nhién, cé
moi tuong quan duong gitta nong do tinh trung va
ty 1¢ ky hinh (0,594). Diéu nay cé thé duoc giai
thich rang, khi nong d tinh trung cao dong nghia
sé c6 nhiéu tinh triung hon va c6 thé lam suy giam
stc khoe cua tinh trung dan dén nhiéu ty le ky
hinh. Két qua & bang 2 chi ra rang, cac bién phap
nang cao hoat luc cta tinh triung co6 thé giip mang
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lai loi ich 16m cho chat lugng tinh dich tong thé.
Nhitng bién phap nay co thé bao gdém viéc cai
thién dinh dudng, cung cap diéu kién song toi wu
va thyc hién cac bién phap cham soc sic khoe
dinh ky cho ga. Ngoai ra, can thuc hién thém cac
nghién cttu dé xac dinh cac yéu t6 cu thé anh
hudéng dén hoat luc cda tinh trung, nham dua ra
cac khuyén nghi chinh xac va hiéu qué hon.

4. KET LUAN

Thé tich tinh dich, hoat luc, néong do tinh
trung va ty lé ky hinh & tinh tring ctia ga trong
Luong Phuong 1a 0,34 ml; 86,52 x 10°/ml; 3,59% va
3,38%.

Ga trong Luong Phuong ¢ thang tudi tht 8 cé
hoat luc cao va ty 1é ky hinh & tinh triing thap hon
so voi ga trong Luong Phuong & thang tudi thi 6.

Tuong quan duong gitta khoi luong ga voi
hoat luc tinh trung la 0,046, gitta hoat luc tinh
trung voi nong do tinh trung 1a 0,531. Twong quan
am gitta khoi luong ga trong véi néng do tinh
trung la -0,153, gitta ty 1é ky hinh va hoat luc tinh
trung la -0,279.
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EVALUATION OF SEMEN QUALITY IN LUONG PHUONG ROOSTERS
AT 6 AND 8 MONTHS OF AGE

Phan Nhan'
! Tay Do University
Summarry

The study was conducted on 15 Luong Phuong roosters aged 6 - 8 months, raised at the
experimental chicken farm of Tay Do University, to evaluate the semen quality of Luong Phuong
roosters from March to May 2024. The 15 Luong Phuong roosters were collected semen every 3
days in the morning. The semen of Luong Phuong roosters, after being collected, was diluted
with a preservation solution in Ringer’s environment, stored at 4°C, and the quality of the semen
was checked at the Veterinary Diagnostic Laboratory of Tay Do University. The results showed
that the semen quality of Luong Phuong roosters had a semen volume of 0.34ml, motility and
sperm concentration of 86.52 x 10°%/ml and 3.59%, respectively and the abnormality rate was
3.66%. The difference in semen quality between the 6-month-old and 8-month-old Luong Phuong
roosters was statistically significant with P<0.05. The semen quality of 8 month-old Luong Phuong
roosters shows higher sperm motility and a lower rate of abnormal sperm compared to the 6
month old group. The positive correlation between rooster weight and sperm motility (0.046),
and between sperm motility and sperm concentration (0.531). The negative correlation between
rooster weight and sperm concentration (-0.153), and between the rate of abnormal sperm and
motility (-0.279).

Keywords: Luong Phuong chicken, chicken sperm, semern.
Ngay nhan bai: 10/7/2023

Ngay gtri phan bién: 01/8/2023

Ngay thong qua phan bién: 12/8/2023

Ngay duyeét dang: 9/10/2024
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NGHIEN CUU THUC NGHIEM XAC DINH CHE B0 SAY
THICH HOP CHO NAM LINH CHI SU DUNG CONG NGHE
SAY BOM NHIET CO HO TROQ SIEU AM

Lurong Thi Thu Huyén!, Lé Quang Huy" ",

Nguyén Chi Thién!, Nguyén Hay?, Nguyén Thé Bao®

! Truong Cao ding Ky thuat Cao Thing

? Truong Pai hoc Nong Lam thanh phé Ho Chi Minh

? Truong Pai hoc Bich Khoa, Pai hoc Quoc gia thanh pho Ho Chi Minh

TOM TAT

* Email: lequanghuy@caothang.edu.vn

Nam Linh chi (Ganoderma lucidum) 1a mot ngudn tai nguyén quy gia voi nhiéu loi ich cho stc
khoe con nguoi. Trong ndm Linh chi chita cac hoat chat sinh hoc quy nhu: Polysaccharides,
Triterpenoids, Peptit va cac chat chong oxy hoa, trong d6 thanh phan Polysaccharides duoc xem
1a hoat chat chinh tao nén gia tri ctia ndm. Két qua nghién ctru da xay dung duwoc cac ham hoéi
quy: Ar = 19,0812 - 0,3985.t - 0,070625.P + 0,0027.t> + 0,000916667.t.P + 0,0000944444.P?, dE =
206,187 - 7,00175.t - 0,124167.P - 49,9938.A + 0,0718.t> + 0,000902778.P? + 73,625.A%, %PA = —
333,654 + 16,7157.t + 0,323173.P — 0,168985.t% - 0,00145791.P? va x4c dinh duoc cac thong s6 & ché
do toi wu: t = 49,9°C, P = 103,6 W, A = 0,33 voi Ar = 4,35 kWh/kg, %PA = 97,5%, dE = 23,93.

Tt khoa: Bom nhiét, song siéu 4m, nam Linh chi, Polysaccharides, ty I¢ gidn doan.

1. DAT VAN DE

Nam Linh chi (Ganoderma lucidum) duoc biét
dén nhue mot loai duoc liéu quy voi nhiéu cong
dung c6 loi cho stic khoe, bao gom: Chéng oxi
hoa, taing cuong hé mién dich va ho tro diéu tri
mot s6 bénh ly. Dé bao dam cac hoat chat co loi
ctia nam Linh chi khong bi mat di trong qua trinh
ché bién, viec bdo quan va xit Iy ndm sau khi thu
hoach la vo cung quan trong. Cac phuong phap
bao quan phd bién hién nay la phoi nang hodc say
kho, giap luu gitr lai ham luong dinh duong va kéo
dai thoi han st dung.

Tuy nhién, phuong phéap sdy kho truyén thong
c6 nhimg nhuoc diém nhw: Lam tén that ham
luong vitamin va dudong chat, thay déi mau sac va
cau truc ctia nam. Chinh vi nhimng ly do trén, viéc
nghién ctu va phat trién cac phuong phap sy mai
hiéu qua hon 1a can thiét. Cong nghé bom nhiét c6
song siéu am hoé tro qua trinh sdy duoc coi la mot
giai phap tiém nang, giup toi vu hoa qua trinh say
bang cach gidm thiéu ton that nhiét, tiét kiém
nang luong va duy tri chat luong san phdm t6t hon.

2. VAT LIEU, THIET BI THi NGHIEM VA PHUONG PHAP NGHIEN
cuu
2.1. Vat lieu

N4m Linh chi twoi duoc trong tai thi xa Tan
Uyeén, tinh Binh Duong va duoc bao quan & nhiét
do 8 + 0,5°C. Do day cua lat ndm duoc thai bang
may cat thuong hiéu Ritter véi do day 6 mm.

Am do ban dau ctia nam tuoi duoc xac dinh
bang thuc nghiém c6 két quéa nhu sau: w,; ~ 69,4%.
Am do yéu cau: w, ~ 13%.

2.2. Thiét bi

Thiét bi sdy bom nhiét két hop song siéu am
duoc stt dung trong thi nghiém 13 san phdm tu
thiét ké, ché tao. So d6 nguyén li duoc thé hién &
hinh 1.

Cau tao may sdy bom nhiét két hop séng siéu
am co 4 hé thong chinh nhu sau: Hé thong bom
nhiét bao gom may nén co6 cong suat dong co 34 HP
thuong hiéu Kulthorn, thiét bi bay hoi, thiét bi ngung
tu chinh, thiét bi ngung tu phu, van tiét luu,...
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Hinh 1. So d6 nguyén li hé thong sdy

Heé thong sdy hoi luu toan phan bao gom:
Pong co quat, budng say.

Heé thong siéu 4am bao gom: Bo phat séng siéu
am tan s6 28 KHz, cong suat 180 W, dau phat song
siéu am, tdm tan xa [1 - 3].

Hinh 2. Thiét bi say thuc nghiém

He thong diéu khién bao gém:

+ bong ho do nhiét do (Model: DS - 1): Thang
do tir-50°C dén 70°C, sai s +1°C.

+ Péng ho do nhiet do - 40 am (Model: Fox-
300A): Thang do nhiéet do tir-55,0°C dén 99,9°C, do
am tir 0 - 100% RH, sai s6 +1%.

+ Dong ho do toc do gio (Model: AM-4203):
Thang do tir 0,4 - 25 m/s, sai s6 + 2%.

+ Dong hé do dien ning (Model: PZEM-061):
Thang do tir 0- 10.000 kWh.

+ Loadcell cam bién khoi luong (Model: BCL-
20L): Thang do 0 - 10 kg, sai s6 + 0,03%.

Dung cu do dac:

+ Can sidy 4m hong ngoai (Model: FD-720)
xuat xi¢ Nhat Ban: Thang do 3 - 120 g, sai s6 +
0,05%.

+ Can dién tt (Model: WH-B20): Thang do tu
0 -10kg, saiso + 0,1 g.

Trong buodng sdy, tac nhan sdy chuyén dong
song song voi voi bé mat khay chia vat liéu say,
trao d6i nhiét 4m voi vat lieu sdy qua ca bé mat
trén va dudi ctia vat liéu. Dau phat siéu am dit phia
duoi khay c6 nhiém vu truyén dao dong thay déi
cau truc cua vat lieu.

Su két hop nay sé lam nudc trong vat liéu sdy
boc hoi ra bé mat vat liéu siy va moi treong nhanh
hon va déu trén toan bo vat lieu sdy.

2.3. Phuong phap nghién ctru

2.3.1. Phuong phdp nghién cuu thuc nghiém
don yéu to’

Ap dung phuong phap nghién ctu thuc
nghiém don yéu t6 dé nghién ctru &nh hudéng riéeng
ctia 3 yéu to: Nhiét do tac nhan say (°C) ky hiéu la
t; cong suat song siéu am (W) ky hiéu 1a P; ty lé
phat song siéu am ky hiéu 1a A dén chi phi dién
nang rieng (kWh/kg) ky hiéu 1a Ar; su thay doi
mau siac ky hiéu la dE; ham luong phan tram
Polysaccharides ky hiéu la %PA.

2.3.2. Phurong phap nghién cuu thuce nghiém

Ap dung quy hoach thuc nghiem @€ nghién
ctru anh hudng dong thoi caa 3 yéu to: t, P, A dén
Ar, dE, %PA.
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Dé x4c dinh moi quan he t, P, A dén Ar, dE,
%PA, tién hanh giai quyét bai toan sau:

X1 o 4 e Y1
May say bom nhiét

X két hop Y2

X, song siéu am N

Hinh 3. M6 hinh bai todn m6 ta
qua trinh nghién ciru

Ké thtra két qua nghién cttu ctia Lwong Thi
Thu Huyén va cs (2023) [4], Hayati va cs (2016)
[5], Prasetyo va cs (2020) [6], Pham Van Kién
(2019) [7] vé mot s6 yéu t6 nhu sau: t, P, A anh
huong dén cac chi tiéu kinh té va ky thuat dé tién
hanh chon:

- Cac thong so dau vao gom: X, lat (°C); X, 1a
P (W); X;1a A

- Cac thong s6 dau ra gom: Y, 1a Ar (kWh/kg);
Y, 1a dE; Y, 1a %PA.

2.3.3. Phuong phap nghién cuu tong quat

Stt dung phuong phap t6i vu hoa téng quat
nhim xac dinh gia tri toi vu tdng hop ctia cac yéu
t6 dau vao cho moi thong s6 dau ra, lam co sé dé
cai tién quy trinh cong ngheé va thiét ké thiét bi sdy
nham trién khai tng dung rong rai trong san xuat
thuc tién. Bai toan t6i uu hoa duoc xay dung trén
co s& cac ham toan 1a cac phuong trinh héi quy,
xac dinh duoc bang phuwong phap thuc nghiém hoi
quy c6 dang da thic bac II. St dung phan mém
Statgraphics 19 d€ giai bai toan t6i wu trén cac
ham muc tiéu c6 diéu kién phu hop dic trung cta
nam Linh chi.

Ham muc tiéu: Ar — min; %PA — max; dE —
min.

2.4. Phuong phap xac dinh mot s6 thong s
cong nghé cia qua trinh sdy

2.4.1. Phuong phap do dac

- Nhiét do sdy, thoi gian say, khoi luong va do
day nam Linh chi, cong suat song siéu am, dién
nang tiéu thu duoc xac dinh bang do dac truc tiép
bang cac dung cu do.

- %PA duoc tinh theo cong thitc sau:

PA2 % 100 (%) )

PA,

%PA =

Trong d6: PA, 1a ham lugng Polysaccharides
ban dau (g/100 g chat kho), PA, 1a ham luong
Polysaccharides sau khi say (g/100 g chat kho).

Ham luong Polysaccharides (g/100 g chat
kho): Puogc xac dinh biang phuong phap NREL.

- Do 4m vat liéu sy tai ting thoi diém qua
trinh say duoc xac dinh sau khi da biét khoi luong
chat kho theo cong thirc sau:

m; = =100 (%,kga/kgVLA) (2)

Trong do6: m, 1a khoi luong vat lieu siy ban
dau, (kg); m, la khoi luong vat liéu sy tai thoi
diém 1, (kg); m; la 40 4m tuong doi ctia nAm trude
tai timg thoi diém say, (%); m, 1a khoi luong chat
kho c6 trong vat lieu, khoi luong nay xem nhu
khong thay déi trong suot qua trinh sdy, duoc tinh
theo cong thuc:

m, =m;.(1-o0,),kg 3

- dE duoc xac dinh theo cong thuc:

dE= \]r(]j - Lref‘ ): + (al - arefl): + (b* - bref.]: (4)

Trong d6: L", a,.¢", b, 12 cac gia tri chudn,
stt dung cac gia tri ban dau cta vat liéu twoi 1am gia
tri chudn. L*, a*, b* duoc stt dung dé mo ta su thay
d6i mau sic trong qua trinh siy, cac gia tri L*, a*,
b* duogc do boi may do mau CHN SPEC CS-10.

- Ar duoc xac dinh qua cong thiec:

P.
Ar = — kWh/kg ®)
m
Trong d6: P 1a cong suat tiéu thu trong qua
trinh say, (kW); m, 1a khoi luong vat lieu truoc khi

sdy, (kg); 7 la 1a thoi gian sdy, (gio)

- A duoc tinh theo cong thirc:

TC?F

A= o+ Tom ©

Trong do: T,y 1a thoi gian phat song siéu am;
Torr 1a thoi gian dimg phat song siéu am.

A = 0: Phat lién tuc.

A =0,2: Phat 60 giay nghi 15 giay.
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A = 0,4: Phat 60 giay nghi 40 giay.

A =0,6: Phat 60 giay nghi 90 giay.

A =0,8: Phat 60 giay nghi 240 giay.

2.4.2. Phuong phap thuc nghiém

Thuc nghiém duoc lap theo ma tran thuc
nghiém bac II Box Benlken, véi s6 thi nghiém

duoc xac dinh theo coéng thitc sau: N = 2k(k - 1) +
n,=233-1)+3=15 (7)

Trong do: k 1a s6 yéu t6 dau vao nghién cuu,
n, la s6 thuc nghiém lap mtc co so.

Ké thira két qua nghién ctru ctia Lirong Thi Thu
Huyén va cs (2023) [4] vé mot s6 yéu to nhu sau:

+X, =45 - 55°C. Khoang bién thién: AX, = 5°C;
muc co s6: X,° = 50°C; muc trén: X,;* = 55°C; mirc
dudi: X; = 45°C.

+ X, = 60 - 120 W. Khoang bién thién: AX, = 30
W; muc co so: X’ = 90 W; muc trén: X, = 120 W;
muc dudi: X, = 60 W.

+X,=0,2-0,6. Khoang bién thien: AX, = 0,2;
muc co s0: X;” = 0,4; muc trén: X,* = 0,6; muc dudi:
X; =0,2.

Bang 1. Ma tran thuc nghiém va két qua thuc nghiém

Thong s dau vao Thong so dau ra
STT

t (°O) P (W) A Ar (kWh/kg) dE %PA
1 50 90 0,4 4.4 23,4 96,6
2 45 120 0,4 5,13 24,08 90,3
3 45 60 0,4 4,37 26,07 88,42
4 595 60 0,4 4,48 25,87 94,26
) 95 90 0,6 4,27 28,49 92,38
6 55 90 0,2 4,72 25,65 93,81
7 50 60 0,2 4,31 26,94 91,94
8 50 90 0,4 4,43 23,8 96,68
9 95 120 0,4 4,79 29,61 93,55
10 45 90 0,2 4,33 30,84 91,87
11 50 60 0,6 4,84 24,21 94,13
12 45 90 0,6 4,35 27,15 98,51
13 50 120 0,6 4,83 27,85 93,95
14 50 120 0,2 4,2 29,9 96,23
15 50 90 0,4 4,37 23,36 97,28
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. M6 hinh héi quy chi phi dién ning riéng

Moi quan hé Ar véi t, P, A duoc biéu dién boi
ham hoéi quy:

T T

B:P

AT

AB

|

|

]
w| 1]

[]

n n n n n
3 6 9 12 15
Standardized effect

Hinh 4. Anh hudng cac hé s6 hdi quy dén Ar

Hinh 6. Anh huéng t, A dén Ar

Tt ham hoi quy (8) va do thi hinh 4 - 7 cho
thay: Ar theo t la mot ham bac 2 nghich bién trong
khoang 45 < t < 55 ching té khi nhiét d6 tac nhan
say cang 16n thi Ar cho qué trinh sy cang giam vi
rut ngan thoi gian sdy. Pay la méi quan hé ti lé
nghich. Méi quan hé nay phu hop voi két qua
nghién ctru cia Nguyén Hay (2023) [8].

Nhiét do tac nhan sdy (°C) ky hiéu 1a t; cong
suat song sieu am (W) ky hiéu 1a P; ty 1é phat song
siéu am ky hiéu 1a A dén chi phi dién nang riéng
(kWh/kg) ky hiéu 1a Ar; su thay ddi mau sac ky
hiéu 1a dE; ham luong phan tram Polysaccharides
ky hiéu la %PA.

Tuong tu, xét Ar theo P ciing cho thay, 1a mot
ham bac 2, nghich bién trong khoang 60 < P < 120
W, chung té khi P cang 16m thi Ar cang giam vi rut

cc } : l ]'
o [ E—
BB Cj

L L L L L
4 8 12 16 20 24
Standardized effect

Hinh 8. Anh huéng cac hé s6 héi quy dén dE

Ar = 19,0812 - 0,3985.t — 0,070625.P + 0,0027.t
+0,000916667.t.P + 0,0000944444 P2 (8)

Ham diéu kién: 45 <t <55; 60 <P <120; 0,2 <
A<0,6 (R*=0,9516).

P

Hinh 7. Anh huong P, A dén Ar

ngan thoi gian say. Tuy nhién, khi cuong do siéu
am vuot muc gidi han nao do, thi tiéu hao dién
ning sé khong giam nita ma nguoc lai sé ngay
cang tiang, day la moi quan he ti l¢ thuan. Moi
quan hé nay phu hop véi cac phan tich da néu cho
thay, P trong khoang 30 — 120 W thi Ar giam va P
trong khoang 120 — 150 W thi Ar tang.

3.2. Ham sy thay @6i mau sic

Moi quan hé dE voi t, P, A duoc biéu dién boi
ham hoi quy:

dE = 206,187 - 7,00175.t - 0,124167.P -
49,9938.A + 0,0718.t* + 0,000902778.P* + 73,625.A?
©)

Ham diéu kién: 45 < t< 55;60 < P < 120;0,2
<A<0,6 (R®=0,9847).

Hinh 9. Anh huéng t, P dén dE
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Hinh 10. Anh huéng t, A dén dE

Tt ham héi quy (9) va @6 thi ¢ hinh 8-11 cho
thay, dE chiu anh huong bac 2 bai t, A, P. Cu thé:
dE c6 diém cuc tiéu theo nhiét do nam trong
khoang 45 - 55°C. Do d6 khi nhiét d6 tang thi thoi
gian sdy giam, mau sic it bi anh hudng, tuy nhién,
khi nhiét d¢ ting dén mot gidi han nao d6 thi mau
sdc bi thay déi dang ké. Diéu nay phu hop véi két
qua nghién cttu ctia Nguyén Hay (2023) [8].

Tuong tu, voi P cho thay, dE ciing cé diém cuc
tiéu trong khoang 60 — 120 W. Do d96, khi P tang
dén diém cuc tiéu thi mau sic anh hudéng khong
dang ké, tuy nhién khi P ting dan dén 120 W thi
mau sac bi anh hudng dang ké vi anh hudéng manh
cla song siéu am.

=+
e -

|

|
- -
- e

s s s s s s
o 2 4 6 8 10 12
Standardized effect

Hinh 12. Anh huéng c4c hé s6 héi quy dén %PA

%PA

Hinh 14. Anh huéng t, A dén %PA

Tt ham hoi quy (10) va d@6 thi & hinh 12 - 15
cho thay, %PA chiu 4anh hudng bac 2 boi t va P. Cu
thé: %PA c6 diém cuc dai theo nhiét o nim trong
khoang 45 - 55°C. Do @6, khi nhiét do tang thi thoi
gian sdy giam va %PA 4anh hudng khong dang ké,
tuy nhién khi nhiét do tang dan dén 55°C thi %PA
bi anh huong manh. Diéu nay phu hop voi két qua

60
w0 80 90 100 110 120

Hinh 11. Anh huéng P, A dén dE

Tuong tu, voi A c6 diém cuc tiéu trong khoang
di ti 0,2 - 0,6. Do do, khi A ting dén diém cuc tiéu
thi mau sic anh huéng khong dang ké, tuy nhién
A tiang dan dén 0,6 thi thoi gian sdy ting dan dén
vat lieu say tiép xdc lau véi t lam mau sic vat lieu
say thay d6i dang ké.

3.3. Ham phan tram Polysaccharides

Moi quan hé %PA véi t, P, A dugc biéu dién boi
ham hoi quy:

%PA =-333,654 + 16,7157.t + 0,323173.P -
0,168985.t* — 0,00145791.P2 (10)

Ham diéu kién: 45 <t<55; 60 <P <120;0,2 <
A<0,6 (R2=0,9698).

%PA

%PA

60 70 80

90 100 110 429

Hinh 15. Anh huéng P, A dén %PA
nghién ctu cia Hayati va cs (2016) [5], Pham Van
Kién (2019) [7].

Tuong tu, %PA c6 diém cuc dai theo cong suat
siéu am trong khoang 60 - 120 W. Do do, khi cong
suat sieu am ting thi thoi gian sdy giam va %PA
anh huong khong dang ké, tuy nhién khi cong
suat siéu am tang dan dén 120 W thi %PA bi anh
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hudéng manh. Diéu nay phu hop véi két qua nghién
ctru ciia Nguyén Hay (2023) [8].

3.4. T6i wu hoa Ar, ¥PA, dE

Cac bai toan t6i wu duoc gidi trén may tinh
bang phan mém Statgraphics 19. Két qua giai bai
toan toi vu da yéu t6 nhu sau:

- Ham da muc tiéu: Ar — min; %$PA — max; dE
— min.

- Ham diéu kién: 45 <t<55; 60 <P <120; 0,2 <
A<0,6

- Cac thong so t6i vu: t =49,9°C, P=103,6 W, A
=0,33.

- Cac chi tiéu t0i wu: Ar = 4,35 kWh/kg, %¥PA =
97,5%, dE = 23,93.

bé danh gia mic do tin cay ctia mo hinh va
xay dung phuong trinh tién doan gidm 4m hay
duong cong sdy & ché do thich hop, da tién hanh
say thuc nghiém v6i cing mot ché do tim duoc &
trén, gia tri thu duoc & bang 2, 3 va duong cong
say thé hién ¢ hinh 16.

Bang 2. Thong s6 qua trinh sdy thuc nghiém & ché do tdi wu

Thoi gian séy Kh(f)'i lu’o’ng nam Am do VaAt li.éAu sjiy Am do co scr kho )
Linh chi (g) (kga/kg vat liéu am) (kga/kg vat lieu kho)

0 500 69,4 2,27
0,25 460 66,7 2,01
0,50 425 64,0 1,78
0,75 390 60,8 1,55
1,00 360 57,5 1,35
1,25 330 53,6 1,16
1,50 305 49,8 0,99
1,75 280 45,4 0,83
2,00 260 41,2 0,70
2,25 245 37,6 0,60
2,50 230 33,5 0,50
2,75 220 30,5 0,44
3,00 211 27,5 0,38
3,25 203 24,6 0,33
3,50 196 21,9 0,28
3,75 190 19,5 0,24
4,00 185 17,3 0,21
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4,25 181 15,5 0,18
4,50 178 14,0 0,16
4,70 176 13,1 0,15

Bang 3. Bang thong s6 dau ra & ché do t6i vu

Thong s6 Ar dE | %PA
déu ra (kWh/ kg)

Gid tri fhuc 416 26,1 | 94,79
nghiém

Tt két qua thuc nghiém & ché do sy toi uu
cho thdy, sai s6 clia gia tri thong soO
dau ra Ar (kWh/h), dE, %PA (%) so voi gia tri du
doan lan luot 12 0,19 kWh/kg; 2,17; 2,71%. Sai s6
nay c6 thé do cac nguyén nhan sau: Moi truong va
diéu kién thi nghiém, thiét bi thi nghiém, qua trinh
do dac.

25

1

- N b

0.5

0+ T T T T ]
0 1 2 3 4 5

ok (kg Anvkg vat liéu kho)

Thoi gian say (gio)
—e—Duong cong say thue nghiém
Puong cong tién doan theo mé hinh Wang va Singh

——Duong cong tién doan theo mé hinh Henderson va Pabis

Hinh 16. Pudng cong sidy mé hinh Wang va
Singh; Henderson va Pabis

Tt két qua thuc nghiém & ché do sy toi wu,
da xay dung duoc duong cong sdy theo thuc té va
phuong trinh du doan gidm 4m o (kgVLA/kgVLK)
theo thoi gian t (gio) dua trén cac mé hinh Wang
va Singh; Henderson va Pabis trong qua trinh sy
nam Linh chi [9].

- M6 hinh Wang va Singh:

Wy, =0,1172 - 0,9797T + 2,2284; R* = 0,9976

- M6 hinh Henderson va Pabis:

Wy, =2,3617exp(-0,601.7); R? = 0,9977

4. KET LUAN

Bang phuong phap thuc nghiém da yéu to trén
may say da xay dung duoc ham hoi quy biéu dién

quan he gitra chi tiéu dau ra va thong s6 dau vao
nhu sau:

+ Ar = 19,0812 - 0,3985.t - 0,070625.P +
0,0027.t* + 0,000916667.t.P + 0,0000944444.P*

Ham diéu kién: 45 <t <55; 60 <P <120; 0,2 <
A<0,6 (R®=0,9516).

+ dE = 206,187 - 7,00175.t — 0,124167.P —
49,9938.A + 0,0718.t% + 0,000902778.P? + 73,625.A2

Ham diéu kién: 45 <t <55; 60 <P <120; 0,2 <
A<0,6 (R?=0,9847).

+ %PA = -333,664 + 16,7157.t + 0,323173.P —
0,168985.t* — 0,00145791.P*

Ham diéu kién: 45 <t < 55; 60 <P <120; 0,2 <
A<0,6 (R?=0,9698).

- Cac thong so toi vu: t = 49,9°C, P=103,6 W, A
=0,33.

- Céc chi tiéu toi wu: Ar = 4,35 kWh/kg, %PA =
97,5%, dE = 23,93.

biéu nay tao nén tang cho viéc thiét ké va cai
tién may say nam Linh chi hién dai.
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THE EXPERIMENTAL STUDY TO DETERMINE THE OPTIMAL DRYING CONDITIONS
FOR GANODERMA LUCIDUM USING HEAT PUMP DRYING TECHNOLOGY WITH
ULTRASONIC ASSISTANCE

Luong Thi Thu Huyen', Le Quang Huy’,

Nguyen Chi Thien!, Nguyen Hay? Nguyen The Bao®

!Cao Thang Technical College

“Ho Chi Minh city University of Agriculture and Forestry
?University of Technology, Vietnam National University, Ho Chi Minh city
Summary

Reishi Mushroom (Ganoderma lucidum) is a valuable resource with numerous health benefits for
humans. Reishi mushrooms contain precious bioactive compounds, including Polysaccharides,
triterpenoids, peptides and other antioxidants, with Polysaccharides being the primary
component that contributes to the value of the mushroom. The research results have developed
regression equations: Ar = 19.0812 - 0.3985.t - 0.070625.P + 0.0027.t> + 0.000916667.t.P +
0.0000944444.P%, dE = 206.187 - 7.00175.t - 0.124167.P — 49.9938.A + 0.0718.t*> + 0.000902778.P? +
73.625.A%, %PA =-333.654 + 16.7157.T + 0.323173.P — 0.168985.T% - 0.00145791.P? and determined
the optimal parameter settings: t = 49.9°C, P =103.6 W, A = 0.33 with Ar = 4.35 kWh/kg, %PA =

97.5% and dE = 23.93.

Keywords: Heat pump, ultrasonic waves, Ganoderma mushrooms, Polysaccharides, ultrasonic

transmission interruption rate.

Ngay nhan bai: 5/7/2024

Ngay gtri phan bién: 25/7/2024
Ngay thong qua phén bién: 5/8/2024
Ngay duyét ding: 9/10/2024
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NGHIEN CUU QUY TRINH SAN XUAT
TRA NU HOA TAM THAT TUI LOC

b6 Vin Chuong®”

!Khoa Cong nghé Thuc pham, Truong Pai hoc Kinh té - Ky thuat Cong nghiép

TOM TAT

* Email: chuongdv0306@gmail.com

Nu hoa Tam that, 14 Bo cong anh, ré Puong quy 1a 3 loai thao duoc c6 nhiéu hop chét héa hoc,
giau hoat tinh sinh hoc, rat t6t cho sttc khoé con nguoi. Bai bao trinh bay két qua nghién ctru quy
trinh san xuat tra nu hoa Tam that, c6 phoi hop véi 14 B6 cong anh va ré Puong quy & dang tui
loc. Két qua nghién cttu cho thay, cac thong so ky thuat phit hop cho qua trinh san xuat tra tui loc
la: Thoi gian sao nu hoa Tam that 1a 35 phut ¢ nhiét @6 90°C, thoi gian sao 14 Bo cong anh 1a 45
phut & nhiet do 100°C va thoi gian sao ré Puong quy 1a 40 phut & nhiét do 80°C. Sau khi nghién
va sang tirng loai thao duoc, ban thanh phdm thao duoc thu duoc c6 kich thudéc phi hop dé dong
tai loc 1a dudi ludi s6 18 x 18 va trén ludi so 44 x 44. Ty 1é phoéi tron gitta nu hoa Tam that - Bo
cong anh - Puong quy (%) 1a 70 - 20 - 10. San phdm c6 mau nudc xanh hoi vang, trong sang; thom
dic trung manh, hai hoa; vi chat nhe, hai hoa, hap dan. Diém chat luong theo phuong phap cam
quan la 17,5; san phdm xép loai kha. Cac chi tiéu ly hoa va chi tiéu an toan thuc phdm déu phu
hop v6i TCVN 7975:2008 va QCVN 8-1:2011/BYT, QCVN 8-2:2011/BYT, QCVN 8-3:2011/BYT.
Tt khéa: Bo cong anh, Puong quy, nu hoa Tam that, tra tii loc, thao duroc.

1. DAT VAN BE

Tam that (Panax notoginseng (Burk.) F. H.
Chen), thuoc ho Nhan sam (Araliaceae), 1a 1 loai
cay nho, song lau nam [1]. Pac tinh cua Tam that
1a cay théo, ua nhitng noi c6 bong ram va 4m mat,
thuong moc & trén nhitng ving ndi cao tir 1.500 m
trd lén [1, 2]. Nu hoa Tam that thuong duoc hai
vao thang 6 - 8 hang nam, c6 mau luc nhat, duong
kinh tir 3 — 5 cm, c6 nhiéu hat nhoé bam trén bé
mat nu hoa, néu khong thu hoach sé nd thanh hoa
Tam that c6 duong kinh lon hon moét chut, khoang
4 - 6 cm, nhiéu bong hoa chum lai giong nhu sup
lo... Trong nu hoa chtra saponin (hoat chat nhan
sam) nhom dammaran c6 cau trac 20 (S)-
protopanaxadiol va 20 (S)-protopanaxatriol, ngoai
ra con chua flavonoid, tinh dau...[1, 3]. Nu hoa c6
tac dung g6p phan cai thién tinh trang mat ngu,
ting cuong suc dé khang, ting luu thong tuin
hoan mau... [3].

Bo cong anh (Lactuca indical.), thuoc ho Cuc
(Asteraceae), 1a cay thdo moc ding, song mot
hodc 2 nam, cao 0,5 - 1,0 m, c6 thé dén gan 2,0 m.
Than nhan, it phan canh, mau luc, d6i khi co
nhitng dom tia. L4 moc so le, khong cudng, rat da

dang, nhitng 14 & phan dudi thuon dai khoang 30
cm, rong 5 - 6 cm, xé thily khong déu, hep va sau,
mép c6 rang cua, dau nhon; 14 & gita va & gan
ngon c6 phién ngan va hep hon, x@ it rang [1, 2, 4].
Trong 14 B6 cong anh co chitta cac chat: Protid,
glucid, flavonoid, caroten, vitamin C, b-amyrin,
taraxasterol, germanicol, lactucin va lactucopicrin
[1, 2]. Bo cong anh ¢o tac dung hé tro chita bénh
dai thao duong, tiéu doc, mat gan, chita dau da
day, kich thich tiéu hoéa, diéu hoa huyét ap, lam
dep da... [5].

buong quy (Angelica sinensis (Oliv.) Diels),
thuoc ho Hoa tan (Apiaceae), la mot loai cay nhd,
song lau nam, cao chimg 40 - 80 cm, than mau tim
co ranh doc. Cay Puong quy thich hop voi khi hau
mat am, bién do nhiét do tir 15 - 25°C, luong mua
1.600 - 2.000 mm/nam, dat giau mun [1, 2]. Ré
Duong quy duoc thu hoach vao thang 11 - 12, khi
cay co6 biéu hién 14 tia vang, tan lui. Ré Puong quy
c6 ham luong tinh dau chiém 0,26%, ngoai ra con
c6 cac hop chat nhu: Coumarin, saccharide, axit
amin, sterol... Tac dung chinh ctia ré Puong quy la
boi bé khi huyét, khang khuén, chong viém, tri
dau nhtc khoép, tot cho nao va hé than kinh, co
kha nang chong oxy hoa... [4].
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Viéc ché bién va phoi tron gitta nu hoa Tam
that voi mot luong nhéd Puong quy va Bo cong
anh, theo mot ty lé phu hop trong san xuat tra tai
loc (tai nhung) sé tao ra mot san phdm thuc pham
d6 uong b6 duong cho con ngudi voi cac cong
dung chtt yéu nhu: An than, cai thién huyét ap cao,
chong so vita dong mach, gidm nguy co tai bién,
tot cho bénh tiéu duong va mo mau cao... [1, 2].
Do vay, nghién cttu quy trinh san xuat tra nu hoa
Tam that tdi loc 1a can thiét.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Déi trong nghién ctiru

- Nu hoa Tam That 1a nhitng hat tron, nho,
duong kinh khoang 2,0 - 2,5 mm, c6 d6 4am 5 - 6%.
Ré Puong quy da thai lat nho tir 0,5 - 1,0 cm, kho
c6 d0 4am 6 - 7%. Ca 2 loai thao duoc nay duoc mua
tai thi tran Sa Pa, tinh Lao Cai.

-La B cong anh c6 do 4m 7 - 8%, duoc mua tai
Ctra hang Duoc liéu thi tran My Hao, huyén Van
Lam, tinh Hung Yén.

@

- Cac loai thiét bi ché bién tra tai Cong ty C6
phan Thuc phdm va D6 uéng VINATEA gom co:
May sao ga VPS-01G ctia Viet Nam; may nghién
cat Model CCM-512 ctia Trung Quéc, may cat can
ba truc CN-500 ctia Viét Nam, may nghién hat
BI10 caa Viét Nam; may sang voi phan loai 766 ctia
Trung Quéc; may dong tai loc IMA TP1-U25 cta
Italia.

- Thiét bi do nhiét do hong ngoai Fluke 62
Max cta My.

- Cac loai dung cu dung trong tht ném cam
quan tra Viét Nam.

2.3. Phuong phap nghién ctru

- Phuong phéap sao nu hoa Tam that, Puong
quy va B6 cong anh: Sit dung phuong phap cam
quan dé kiém tra chat luong sau khi sao.

- Sao nu hoa Tam that: Thoi gian sao nu hoa
Tam that c6 dinh & 35 phut; nhiét do sao & cac dai:
70°C, 80°C, 90°C, 100°C, 110°C. Nhiét do duoc do &
khoi nu hoa Tam that khi sao.

(®) | ©
Hinh 1. M6t s6 hinh anh cta thao duoc
Ghi chu: (a) Nu hoa Tam that, (b) L4 Bo céng anh, (c) ré Puong quy

2.2. Thiét bi, dung cu nghién ctru

- Sao 14 Bo cong anh: Thoi gian sao ¢6 dinh &
45 phut; nhiét do sao & cac dai: 80°C, 90°C, 100°C,
110°C, 120°C. Nhiéet do duoc do & khoi 14 khi sao.

- Sao ré Puong quy: Thoi gian sao ré Puong
quy c6 dinh cac mau & 40 phut; nhiét do sao & cac
dai: 60°C, 70°C, 80°C, 90°C, 100°C. Nhiet do duoc
do & khoi ré Duong quy khi sao.

- Phuong phap nghién va sang dé ldy ban
thanh phdm (BTP) c¢6 kich thuéc phu hop cho qua
trinh dong tui loc: St dung may cat can 3 truc CN-
500 dé nghién cat 14 B6 cong anh, may nghién cat
Model CCM-512 dé nghién ré Puong quy, may
nghién hat BI10 cta Viet Nam dé nghién nu hoa
Tam that. Sau khi nghién ting loai duoc chuyén
qua sang 766 lap ludi voi cac so ludi 18 x 18 va 44 x
44 @é thu duoc BTP c6 kich thuéc phu hop cho
dong tui loc.

- Phéi tron cac loai BTP, ty lé phéi tron nu hoa
Tam that, B6 cong anh va Duong quy (% khoi
lwong) theo cac cong thuc (CT) & bang 1.
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Bang 1. Ty lé phéi tron thao dugc

Ty lé phoi tron (%) Cong thirc thi nghiém
CT1 CT2 CT3 CT4 CT5 CT6
Nu hoa Tam that 60 60 70 70 80 80
Bo6 cong anh 30 25 20 15 10 05
Duong quy 10 15 10 15 10 15

- Kiém tra chat luong tra bang phuong phap
cam quan theo TCVN 3218:2012 [6].

- Kiém tra chat luong tra thao duoc dong tui
loc theo TCVN 7975:2008 [7].

- X4c dinh doc t6 vi nAm, ham luong kim loai
niang, vi sinh vat theo QCVN 81:2011/BYT,
QCVN 8-2:2011/BYT, QCVN 8-3:2012/BYT [8],
[9], [10].

- X4c dinh ham luong tro téng s6 theo TCVN
5611:2007 [11].

Xac dinh @ 4m theo TCVN 5613:2007 [12].

- Xac dinh ham luong Aflatoxin téng s6 theo
TCVN 7596:2007 [13].

- Xtr 1y s6 liéu: Moéi thi nghiém lap lai 3 1an, 1ay
gia tri trung binh cong, biéu do duoc st dung trén
phan mém Microsoft excel 2010.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu anh huéng cia thoi gian va
nhiét ¢ sao

3.1.1. Anh hudng cia thoi gian va nhiét do sao
nu hoa Tam that

Nu hoa Tam that khi thu mua vé 1a nhing hat
hoi tron, nhoé déu, kich thueoc khoang 2,0 - 2,5 mm,
c6 mau xanh luc, sach, duoc sao kho va thom trén
thiét bi VPS-01G. Muc dich cia qua trinh sao 1a
dudi tac dung ctia nhiét do cao trong mot khoang
thoi gian phu hop, dua do 4m ban dau cta nu hoa
Tam that (G - 6%) vé @0 4m khoang 1,5 - 2,5% phu
hop cho qua trinh nghién, tiéu diét cac vi sinh vat
trong khoi nu hoa, dong thoi tao ra mui thom dic
trung ctia nu hoa Tam that. Do nu hoa Tam that cé
do 4m ban dau khong cao, tuy nhién do hat nu
tron va hoi cung, kha niang thoat &m binh thuong,
nén chi can sao ¢ thoi gian vira phai dé dat duoc
muc tiéu dé ra. Qua nhiéu lan thi nghiém, nu hoa
Tam that duoc sao trong 35 phut va & nhiét do
trung binh 1a phi1 hop, moéi mé sao 15 kg nu hoa va
duoc thuc hién & cac dai nhiét do sao khac nhau.
Két qua nghién ctru duoc thé hién & bang 2.

Bang 2. Chat luong nu hoa Tam thét sao trong 35 phut & cic nhiét @6 khac nhau

Mauthi | Nhiétdo sao | Do am
Nhan xét
nghiém (0 %)
Nu hoa c6 mau xanh luc, huwong thom dac trung yeéu,
N1 70 4,0 e
cO6 mui ngai
Nu hoa c6 mau xanh luc, huong thom dac trung vira,
N2 80 3,1 A
c6 mui hoi ngai
Nu hoa ¢6 mau xanh luc sang, huong thom dac trung
N3 90 2,2 . .o
manh, ngot ngao, hap dan
Nu hoa c6 mau xanh hoi vang, huong thom dic trung
N4 100 1,6 X .
vua, ngot ngao
Nu hoa c6 mau xanh vang, hwong thom dac trung it,
N5 110 1,2 o
hoi cao Itra, it hap dan
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Bang 2 cho thdy, khi sao nu hoa Tam that
trong 35 phuat & nhiét do 70°C (mau N1), do 4m
cua nu hoa dat 4,0% chua phu hop cho qua trinh
nghién, nu hoa c6 mau xanh luc va huong thom
dac trung yéu, van con mui ngai. Khi taing nhiét do
lén 80°C (mau N2), mac du thay phan ctia hoa dat
3,1% twong doi phu hop cho qua trinh nghién, nu
hoa c6 mau xanh luc, tuy nhién hwong thom dac
trung chua manh va van con mui hoi ngai. Khi
tang nhiét do lén 100°C (mau N4) va tham chi dén
110°C (mau N5), d0 4m cua hoa cic con lai rat
thap tuong tng 1a 1,6% va 1,2%, qua trinh nghién
duoc thuc hién dé dang nhung dé vun nho, huong
thom dac trung vira, tham chi xuat hién mui cao
Itra (mau N5). Mau sao & nhiét do 90°C (mau N3)
1a phu hop nhat, hoa c6 mau xanh luc sang, do 4m
con lai 14 1a 2,2% phu hop cho qua trinh nghién,
khéng con mui ngai, huong thom dac trung ctia nu
hoa manh, phu hop sé thich nguoi tiéu dung.

3.1.2 Anh huong cua thoi gian va nhiét do sao
Bo cong anh

Bo cong anh khi thu mua vé can duoc loai bo
cac tap chat vat ly nhu: Cay, que, day buoc,
da...(néu co), 14 B6 cong anh c6 mau xanh den,
thuong c6 do 4m 7 - 8%, mui ngai, nén phai duoc
sao kho va thom trén thiét bi VPS-01G. Sao Bo
cong anh nham dua do 4m ban dau tir 7 - 8% vé do
am khi két thuc sao khoang 1 - 2% phu hop cho
qua trinh nghién cat, tiéu diét cac vi sinh vat trong
khoi 14, déng thoi lam mat di mui ngai va tao ra
mui thom dic trung ctia 14 Bé cong anh. Do 1a B
cong anh khong day, gan 14 nho nén thoat nudc tot
khi sao, tuy nhién do d6 4m ban dau cua la Bo
cong anh tuong doi cao, 14 co mui hang ngai manh,
béi vay thoi gian sao can tuong doi dai va nhiet do
tuong doi cao. Qua nhiéu thi nghiém, sao 1a Bo
cong anh trong 45 phat 1a phu hop va duoc thuc
hién & cac dai nhiét do sao khac nhau. Két qua
nghién ctru duoc thé hién & bang 3.

Bang 3. Chit lugng B cong anh sao trong 45 phut & cac nhiét @6 khac nhau

Mau thi nghiém | Nhiét do sao bo am Nhan xét
(0 (%)

B1 80 3,8 Mau la xanh den, huong thom dac trung rat yéu,
c6 mui ngai

B2 90 3,0 Mau 1a xanh den, huwong thom dic trung vira, mui
van coOn hoi ngai

B3 100 1,8 Mau la xanh den sang, huwong thom dac trung
manh, ngot ngao, rat hap dan

B4 110 1,4 Mau la xanh den sang, huwong thom dac trung
vira, ngot ngao, cao lira

B5 120 1,0 Mau 14 xanh den nhat, huwong thom dac trung it,
cao lta nang, khong hap dan

Bang 3 cho thay, khi sao B6 cong anh trong 45
phut & nhiét do 80°C (mau B1), 14 c6 mau xanh
den, do 4m cta hoa moi dat 3,8%, huong thom dac
trung rat yéu va van con mui ngai, khong phu hop
cho tinh chat cdm quan ctia san phdm. Khi ting
nhiét do len 90°C (mau B2), mau 14 xanh den, thay
phan cta la dat 3,0%, tuy nhién huong thom dic
trung chua manh va van con mui hoi ngai. Khi
tang nhiét do lén 110°C (mau B4) va tham chi dén

54

120°C (mau B5), mac du 14 van gitt dwoc mau xanh
den, tuy nhién do 4m ctia 14 con lai rat thap tuong
ung 12 1,4% va 1,0% khi nghién dé nat vun va dac
biet huong thom dac trung lai yéu di, tham chi
xuat hién mui cao lta (mau B4) va mui cao lta
nang (mau B5). Mau sao & nhiét do 100°C (mau
B3) 1a phu hop nhat, 6 4m con lai 1a 1,8% phu hop
cho qua trinh nghién va huong thom dic trung
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manh, ngot ngao, phu hop sé& thich nguoi tiéu
dung.

3.1.3. Anh huong cua thoi gian va nhiét do sao
DPuong quy

Puong quy khi thu mua vé 13 nhimg lat thai
mong, c6 do day 0,5 - 1,0 cm, d6 4m khoang 6 - 7%,
phai duoc sao kho va thom trén thiét bi VPS-01G.
Sao Puong quy dé dua do 4m ban dau ctia Puong
quy tur (6 - 7%) vé do 4m khoang 1,5 - 2,5% phu hop
cho qua trinh nghién, déng thoi lam mat di mui
hang ngai va tao ra mui thom ngot dac trung cta

Puong quy. Do Puong quy c6 do 4m con lai khong
cao, tuy nhién ré Puong quy ctmg nén qua trinh
thoat 4m kho khan khi sao sdy, mat khac trong
Puong quy co chira hop chat saccharide nén néu
sao & nhiét do cao dé chay va dinh bét. Boi vay
phai sao Puong quy & nhiét do twong doi thap va
thoi gian tuong doi dai. Thi nghiém sao duoc thuc
hién trong 40 phut la phu hop va duoc thuc hién &
cac dai nhiét do sao khac nhau. Két qua nghién
ctru duoc thé hién ¢ bang 4.

Bang 4. Chat herong Puong quy sao trong 40 phut & cac nhiét o khac nhau

Mau thi Nhiét do sao | Do dm Nhan xét
nghiém (OC) (%)
b1 60 4,2 Lat Duong quy mau trang, huong thom dic trung rat
yéu, cO mui ngai
b2 70 3,6 Lat Puong quy mau trang hoi vang, huong thom dic
trung vira, hoi ngai
b3 80 2,3 Lat Duong quy mau vang nhat, huong thom dac trung
manh, ngot ngao
b4 90 1,8 Lat Puong quy mau vang hoi sam, huong thom dac
trung vira, it ngot ngao
b5 100 14 Lat Puong quy mau vang sam, canh chay, huong thom
dac trung yéu, c6 mui chay khét, it hap dan

Bang 4 cho thay, khi sao Puong quy trong 40
phut & nhiét do 60°C (mau P1) va 70°C (mau b2)
do 4am ctia Puong quy tuong tng dat 4,2% va 3,6%
chua phu hop cho qua trinh nghién, dong thoi
huong thom dac trung yéu va van con mui ngai.
Khi ting nhiét do léen 90°C (mau D4) va 100°C
(mau D5) do 4m con lai ctia Puong quy rat thap
tuong tmg 1a 1,8% va 1,4% rat tot khi nghién, tuy
nhién huong thom dic trung yéu, tham chi xuat
hién mui chay khét (mau P5). Mau sao & nhiét do
80°C (mau D3) 1a phu hop nhat, d 4m con lai ctia
14 1a 2,3% phu hop cho qua trinh nghién va huong
thom dac trung manh, ngot ngao, phu hop sé thich
nguoi tiéu dung.

3.2. Nghién ctru cong doan nghién cit va sing
phan loai

Do 14 B6 cong anh mong, kho dé 1am nho, cho
nén st dung may cat can 3 truc CN-500 12 loai may
vita ép nhe vira cat dé cat nho 14 Bé cong anh.
Nguoc lai, Puong quy cing va dai hon nén phai st
dung may nghién cat Model CCM-512 dé cat nho.
Dai voi nu hoa Tam that 1a nhimg hat nho, tuy hoi
ctmg nhung mém hon nhiéu so v6i Puong quy, boi
vay st dung may nghién hat BI10 ctia Viét Nam
dé nghién vo. Sau khi nghién, cét timg loai duoc
chuyén qua sang 766 cua Trung Quéc dé sang
phan loai. Sang duoc 1ap lwdi voi cac so ludi 18 x 18
va 44 x 44. Khung luéi biang g6, mat khung duoc
dan luéi bang thép inox, mat ludi cé kich thudc
hinh vuong, tén goi s6 luéi chinh 1a s6 lwong mat
luoi/1 inches twong duong 2,54 cm. Két qua phan
loai duoc thé hién & bang 5.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2024 55



KHOA HOC CONG NGHE

2

Béang 5. Két qua sang phan loai thdo duoc qua cac s6 lugi

Tht S6 luoi lap vao Hat thao duoc BTP Nhan xét
tu sang thu duoc
1 18x 18 Phan trén luéi 18 x 18 Thao duoc tho, cé kich thude > 2,0 mm, mang

di nghién cat lai va tiép tuc sang phan loai

trén ludi 44 x 44

2 18x18-44x44 | Phan lot ludi 18 x 18 va | Thao duoc co kich thudc tir 0,5 - 2,0 mm, phu

hop cho dong tuiloc 2,0 g

3 44 x 44 Phén lot ludi 44 x 44

Thao duoc dang bot nhd, khi pha ham lot qua
gidy loc gay duc nudc va bit kin 16 cta gidy loc

Bang 5 cho thay, phan thao dugc khong lot
lwdi 18 x 18 ¢6 kich thudc >2 mm, khong phu hop
khi dong tai loc trén may IMA TP1-U25 cuda
ITALIA, vi khi dong khong du tiéu chudn 2,0 g
loc/tui tham chi khong thé dong tui loc duoc, nén
phai mang nghién cét va sang lai. Phan lot luoi 18
x 18 va trén ludi 44 x 44 c6 kich thudéce hat tie 0,5 -
2,0 mm la kich thuéc phu hop cho dong tui loc, da
tiéu chuan 2 g loc/tui. Phan lot ludi 44 x 44 1a dang
bot duoc loai bo vi san pham khi pha ham trong
coc, cac hat bot thao duoc nho chui qua gidy loc
gay duc nuoc, tham chi nhing hat bot nay con bit
kin cac mao quan (16 nho) cua gidy loc, tir d6 lam

anh huéng dén qua trinh trich ly cac chat hoa tan
cta thao duoc ra ngoai.

3.3. Nghién cttu ty 1é phéi tron phu hop cho
san phdm

Viéc xac dinh ty lé phoi tron hop ly gitta 3 loai
thao duoc, dé cho ra san phadm co cac chi tiéu cam
quan cao, phu hop khiu vi nguoi tieu dung 1a vo
cung quan trong. Tién hanh thi nghiém phoi tron
v6i 6 cong thic khac nhau nhu & bang 1 va dong
tai loc, sau do danh gia chat luong san phdm bang
phuong phap cam quan cho diém theo TCVN
3218:2012 [6], két qua duogc thé hién & bang 6.

Bang 6. Két qua danh gia chat luong sin phdm bing phwrong phap cAm quan

Cong Cac chi tieu danh gia Téng | Xép
thic Ngoai hinh Mau nuéc Mui Vi diém | loai
Mo ta biém Motd |Diém Mo ta biém Mo ta biém
CT1 Nhé déu, xanh 4,5 Vang 2,2 |Thom nhe| 4,2 Chat nhe, 4,2 15,1 Kha
den, dom trang kém hai
hoa
CT2 Nho déu, xanh 4,5 | Vangnhat| 24 | Thom dac 4,6 | Chat nhe, | 4,7 16,2 Kha
den, dom tring trung nhe, 16 mui
16 mui Duong quy,
Duong quy it hai hoa
CT3 Nho déu, xanh 4,5 Xanh hoi | 2,6 | Thom dac 5,2 Chat nhe, 5,2 17,5 Kha
den, dom trang vang, trung hai hoa,
trong sang manh, hai hap dan
hoa
CT4 Nhé déu, xanh 4,5 Xanhhoi | 2,6 | Thom dac 4,8 Chat nhe, 5,0 16,9 Kha
den, dom tring vang trung, 10 16 mui
mui quy Duong quy,
it hai hoa
CT5 Nhé déu, xanh 45 Xanh it | 2,4 | Thomdic | 4,5 Chat rat 47 16,1 | Kha
den, dom trang den trung nhe nhe, it hai
hoa
CT6 Nho déu, xanh 4,5 Xanh hoi | 2,2 | Thom nhe, | 4,3 Chat nhe, 4,3 15,3 Kha
den, dom trang den 16 mui 16 Puong
buong quy qui, kém
hai hoa
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Hinh 2. Piém cam quan ctia cac cong thixc thi nghiém

Bang 6 va hinh 2 cho thay, & cong thitc CT1 va
CT6, san phdm c6 huong thom nhe, mau CT6 con
10 mui Puong quy, vi kém hai hoa, tuy san phdm
xép loai kha theo TCVN 3218:2012 [6], nhung
diém cam quan lan luot chi dat 15,1 va 15,3. San
phdm cta mau CT2 va mau CT5 tuy c6 huong
thom dic trung nhung nhe, vi it hai hoa, san phdm
xép loai kha, diém cam quan twong tmg chi dat
16,2 va 16,1. Mau CT4 tuy c6 mau nudc xanh hoi
vang nhung kém sang, c6 huong thom dac trung
nhung 10 mui Puong quy, vi chat nhe it hai hoa,
diém cam quan dat 16,9, san phdm ciing xép loai
kha. Mau CT3 c6 cac chi tiéu vé mau nudc, huong
thom va vi 1a tot nhat, san pham xép loai kha va

tiém can gan vdi loai tot theo TCVN 3218:2012 [6],
diém cam quan cao nhat va dat 17,5.

bé khang dinh su phu hop cta cong thic da
phoi tron, tiép tuc kiém tra chat luong san phdm
theo phuong phap cam quan thi hiéu. Doi tuong
tham gia cdm quan c6 10 thanh vién, do tudi ter 30
— 70, gbm 5 nam va 5 nit. Cac thanh vién truoc khi
cam quan duoc huan luyén vé phuong phap thir dé
cam nhan vé mau nuédc, huong thom va vi cia san
phdm. Chat luong san phdm duoc danh gia theo do
cam nhan ¢ 3 mac nhu sau: Thich (A), trung binh
(B), khong thich (C). Két qua duoc thé hién &
bang 7.

Bang 7. Kiém tra chit luong sin phdm theo phuong phap cdm quan thi hiéu

Thanh vién Cong thtc thi nghiém
tham gia CT1 CT2 CT3 CT4 CT5 CTe6

A|B|C|A|B|C|A C/IA/B|C|A B|C|A|B|C

1 X X X X X X

2 X X X X X X

3 X | X X X X

4 X X X X X X

) X | X X X X X

6 X X X X X

7 X X | X X X X

8 X X X X X X
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9 X X X

10 X X X

X X X

Téngso | 0|4 |6|4]5]1

210|1614]0]4(4]2|0|5]|5

Bang 7 cho thay, mau caa CT3 c6 ty le so
nguoi thich cao nhat 8/10, tuong duong 80%, so
nguoi ¢6 cam nhan trung binh chi chiém 2/10.
Mau CT4 c6 ty ¢ s6 nguoi thich 6/10, tuong
duong 60%, s6 nguoi c6 cam nhan trung binh la
4/10. Hai mau CT2 va CT5 déu co ty 1é s6 nguoi
thich 1a 4/10, s6 ngudi c6 cam nhan trung binh
tuong tng la 5/10 va 4/10 va cam nhan khong
thich tuong tmg 1a 1/10 va 2/10. Cuéi cung 1a 2
mau CT1 va CT6 khong c6 nguoi thich, ty 1& nguoi
c6 cam nhan trung binh tuong tng la 4/10 va
5/10, ty 1é nguoi c6 cam nhan khong thich tuong

tmg 1a 6/10 va 5/10. Két qua nay hoan toan phu
hop v6i két qua ctia bang 6 va hinh 2. Nhu vay,
mau CT3 cho chat luong tot nhat.

3.4. Nghién cttu xac dinh mot sd chi tiéu ly
héa va an toan thuc phdm cho sdn phdm

Sau khi phéi ché va doéng tui loc, san phdm
duoc gtri dén Vién Kiém nghiém An toan vé sinh
thuc phdm Quoéc gia dé kiém tra mot so chi tiéu ly
hoa va chi tiéu an toan thuc pham nhuw: Vi sinh vat,
kim loai nang, doc to vi nam [8 - 10]. Két qua duoc
thé hién trong bang 8, 9, 10, 11.

Bang 8. Két qua kiém tra cac chi tieu ly hoa

Thi tu Ten chi tieu Don vi tinh Két qua
1 bo 4m % <7
2 Dbinh tinh ré Puong quy Duong tinh
3 binh tinh 14 B6 cong anh Duong tinh
4 Dinh tinh nu hoa Tam that Duong tinh
5 Ham Iluwong tro khong tan trong axit % <1
clohydric (HCI)
Bang 9. Két qua kiém tra cac chi tiéu vi sinh
TT Tén chi tiéu Donvitinh | Quy dinh toi da Két qua
1 | Téng s6 vi khuan hiéu khi CFU/g 5x10° 10°
2 Coliforms CFU/g 10° 107
3 E. coli CFU/g 10° 0
4 | S sureus CFU/g 107 10
5 Salmonella CFU/25¢g 0 0
6 | Téng so6 t€ bao ndm men - nam Bao tit/g 10° 107
moc
7 | B. cereus CFU/g 107 10
Bang 10. Két qua kiém tra kim loai nang
TT Teén chi tiéu Don vi tinh Quy dinh t6i da Két qua
Chi mg/kg 2,000 0,002
Thuy ngan mg/kg 0,050 0,002
Cadimi mg/kg 1,000 0,002
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Bang 11. Két qua kiém tra cac chat doc hai khong mong muén

TT Tén chi tieu DPon vi tinh Két qua
1 Aflatoxin B1 Ppb <5
2 Aflatoxin B1, B2, G1, G2 Ppb <15

Két qua kiém tra cac chi tiéu ly hoa va chi tiéu
an toan thuc phdm duoc trinh bay & bang 8, 9, 10,
11 cho thay, san phdm déu dat yéu cau, phu hop
voi TCVN 7975:2008 [7] va phu hop voi QCVN 8-
1:2011/BYT [8], QCVN 8-2:2011/BYT [9], QCVN
8-3:2012/BYT [10].

3.5. Thiét lap quy trinh cong nghé san xuat tra
nu tam that dang tti loc

Tt cac két qua nghién ctru trén da thiét lap
quy trinh cong nghé san xuat tra nu hoa Tam that
dang tui loc nhu sau: Nguyén liéu — Lam sach —
Sao — Nghién, cat va sang phan loai — Phéi tron
— Bao gdi (dong tui loc, dong hop) — San pham.

- Nguyén liéu: Nu hoa Tam That 1a nhitng hat
tron, nhd déu loai tot, mau xanh luc c6 do 4m 5 -
6%, 14 B6 cong anh loai tot mau xanh den c6 do 4m
7 - 8%, ré Puong quy thai 14t mau trang nga c6 do
am 6 - 7%.

- Lam sach: Loai bo nhimg tap chat vat ly (néu
c6) nhu cay, que, da, rac...hodc thao duoc lan loai
trong 14 Bo cong anh, ré Duong quy bang tay hoic
sang.

- Sao: Thao duoc dugc sao trén thiét bi VPS-
01G cua Viét Nam, cu thé nu hoa Tam that sao
trong thoi gian 35 phat, nhiét do 90°C. La Bo cong
anh sao trong 45 phut, nhiét do 100°C. Ré Puong
quy sao trong 40 phut, nhiet do 80°C.

- Nghién, cat va sang phan loai: Str dung may
cat can 3 truc CN-500 ctia Viet Nam dé nghién cat
la B6 cong anh, may nghién cat Model CCM-512
dé cat nho Duong quy va may nghién hat BI10 caa
Viét Nam dé nghién vo nu hoa Tam that. Sau khi
nghién, cat ting loai thao duoc dugc chuyén qua
sang 766 cta Trung Quoc dé sang phan loai, sang
duoc 1ap ludi voi cac s6 ludi 18 x 18 va 44 x 44.
Phan thao duoc khong lot ludi 18 x 18 c6 kich
thudc > 2 mm, mang di nghién cat va sang lai.
Phan lot luéi 18 x 18 va trén ludi 44 x 44 c6 kich

thudc hat tir 0,5 - < 2,0 mm 1a kich thudc phu hop
cho déng tui loc, da tiéu chuédn 2 g loc/tdi. Phan
lot ludi 44 x 44 1a dang bot duoc loai bo.

- Phéi tron: San phdm c6 ty 1é phoi tron phu
hop theo (%) khéi luong ctia nu hoa Tam that - Bo
cong anh - Puong quy la: 70 - 20 - 10.

- Déng tdi loc: Trén may IMA cuaa Italia voi
khoi luong 2,0 g/tui.

4. KET LUAN

- ba xac dinh duoc thoi gian va nhiét do sao
pht hop cho moét s6 thao duoc, cu thé nu hoa Tam
that sao trong 35 phut, nhiét do 90°C. B6 cong anh
sao trong 45 phut, nhiét d6 100°C. Puong quy sao
trong 40 phut, nhiét do 80°C.

- Céc loai thao dugc duoc nghién nho va sang
phan loai trén may sang 766 ctua Trung Quoéc,
phan thao duoc cé kich thudc phu hop dé dong tai
loc 1a lot ludi s6 18 x 18 va nam trén ludi s 44 x
44,

- Ty 1é phoi tron gitta 3 loai thao duoc nu hoa
Tam That - B6 cong anh - Puong quy theo (% khoi
luong) 1a 70 — 20 - 10, san phdm tra nu hoa Tam
that tuai loc dat loai kha va c6 diém chat luong theo
phuong phap cam quan la 17,5, dong thoi da thiet
lap duoc quy trinh san xuat tra nu Tam that dang
tui loc.

- Cac chi tiéu ly hoa va chi tiéu an toan thuc
phdm déu phu hop TCVN 7975:2008 vé ché théo
moc tui loc va phu hop voi QCVN 81:2011/BYT,
QCVN 8-2:2011/BYT, QCVN 8-3:2012/BYT.
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STUDYING THE PROCESS OF TEA PRODUCTION
OF Panax notoginseng FLOWER BUDS IN FILTER BAGS

Do Van Chuong®
!University of Economics - Technology for Industries
Summary

Panax notoginseng (Burk.) F. H. Chen flower buds, Lactuca indical. leaves, and Angelica
sinensis (Oliv.) Diels., roots are 3 herbs with many chemical compounds, rich in bioactive
compounds, very good for human health. The article presents the results of research on the
process of producing tea of Panax notoginseng (Burk.) F. H. Chen flower buds, combined with
Lactuca indical.. leaves and Angelica sinensis (Oliv.) Diels roots in filter bag form. Research
results showed that the appropriate technical parameters for the production of tea bags: Roast
time of Panax notoginseng flower buds was 35 minutes at a temperature of 90°C, roast time of
Lactuca indical. leaf was 45 minutes at a temperature of 100°C and roast time of Duong qui
roots was 40 minutes at a temperature of 80°C. After grinding and sifting each type of herb, the
herbal semi-finished products have a suitable size for packing filter bags are under the 18x18
mesh and on the 44 x 44 mesh. The mixing ratio between Panax notoginseng (Burk.) F. H. Chen
flower buds - Lactuca indica L. - Angelica sinensis (Oliv.) Diels (%) is 70 - 20 - 10. The product had
a clear, yellowish green water color; strong, harmonious characteristic aroma; mild acrid,
attractive taste. Quality score according to sensory method was 17.5; the product was good
quality. Physical and chemical indicators and food safety indicators were in accordance with
TCVN 7975:2008 and QCVN 8-1:2011/BYT, QCVN 8-2:2011/BYT, QCVN 8-3:2011/BYT.

Keywords: Lactuca indica, Angelica sinensis, panax notoginseng flower buds, tea bags, herb.
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ANH HUONG CUA THAY THE THUC AN CONG NGHIEP
BANG AU TRUNG RUGI LINH BDEN (Hermetia illucens)
VOI1 CAC TY LE KHAC NHAU LEN TY LE SONG VA
TANG TRUOGNG CUA LUON DONG (Monopterus albus)

NUOI TRONG DIEU KIEN KHONG BUN
Nguyén Thi Phuong® *, Hong Mong Huyén!, Pham Trong Nghial,

Nguyén Thanh Thiy', Huynh Kim Yén'
"Truong Pai hoc Kién Giang
"Email: ntphuong@vnkgu.edu.vn

TOM TAT

Nghién cttu nham xac dinh st 4nh hudng cta thic an cong nghiép duoc bé sung 4u tring rudi
linh den voi cac ty 1é khac nhau lén ty 1é song va tang trudong cta luon dong trong diéu kién nuodi
khong bun. Tong s6 900 lwon giong c6 khoi lwong trung binh 24,09 g/con duoc bo tri hoan toan
ngau nhién vao 3 nghiém thic voi 3 1an lap lai. Nghiém thic 1 (NT1): Luon duoc cho an 100%
thitc an cong nghiép; nghiem thic 2 (NT2): 90% thic an cong nghiép + 10% 4u tring rudi linh
den; nghiém thiec 3 (NT3): 80% thitc an cong nghiép + 20% 4u trung rudi linh den. Luon dwoc nudi
trong bé 10t bat, day khong bun va c6 mai che. Thi nghiém duoc thuc hién trong 150 ngay. Két
qua cho thdy, khong c6 su sai khac c6 y nghia thong ke vé tang chiéu dai va ty lé séng cta luon &
cac nghiém thuic (p > 0,05). Tuy nhién, toc do ting trudng tuyét doi va twong doi vé khoi luong
ctia lwon & NT3 cao hon NT1 va NT2 (p < 0,05) va hé s6 chuyén hoa thitc an & NT3 thap hon hai
nghiém thitc con lai (p < 0,05). Két qua nghién cttu cho thay, lwon thuong phdm nuoéi trong diéu
kién khong bun duoc cho dn 80% thic dn cong nghiép két hop voi 20% au trung rudi linh den da

cai thién kha nang sinh truéng ve khoi luong va chi phi thic an.
Tt khoa: Au tring rudi linh den, khong bun, lwon dong, ting truong, thire n cong nghiép.

1. BAT VAN BE

Luon dong (Monopterus albus) 1a mot loai ca
nudc ngot quan trong vé mat kinh té, duoc dac
trung boi kha nang hit thé khi troi va chuyén déi
gi6i tinh tu nhién. Loai nay thuoc ho
Synbranchidae, b Synbranchiforme va phan bo
chu yéu & chau A [1]. Hién nay, luon dong duoc
nudi voi nhiéu hinh thitc khac nhau, dic biét mo
hinh nuéi lwon khong bun két hop cho an thirc an
cong nghiép (TACN) dem lai nhiéu hiéu qua vé ty
lé song va ting truong [2 - 4]. Thanh phan dam
trong TACN cta lwon chu yéu tit bot ca. Tuy
nhién, hién nay luong bot ca khong dap tng kip
nhu ciu ctia nganh nudi trong thay san, gia thanh
cao va nguon nguyén liéu khong 6n dinh dan dén
gi4 thanh thuc an twong doi cao. Do do, da co kha
nhiéu nghién ctru nham thay thé nguon liéu nay

bang mot s6 ngudn nguyeén lieu dé tim, dap tng
duoc nhu cau sinh trudng va phat trién cta luon
[5, 61.

Au trung rudi linh den (Hermetia illucens)
(ATRLD) dugc danh gia hiéu qua trong chan nuoi
va nudi trong thay san, thay thé cac nguon thic an
giau dam nhu bot ca va bot dau nanh [7, 8]. Theo
Rana va cs (2015), thay thé 50% bot c4 bang
ATRLD trong khdu phan an ca ro6 phi
(Oreochromis niloticus) 1am tang ty lé song, nang
suat va gidm heé so6 chuyén hoa thirc an [9]. Ngoai
ra, ATRLD con dugc str dung lam thirc an truc ti€p
hoac thay thé mot phan bot ca trong khiu phan an
ctia ¢4 ro phi, ca hoi Dai Tay Duong, ca chép va ca
chém [10 - 13]. Theo Hu va cs (2020), b6 sung
ATRLD voi ty le dudi 15,78% da cai thién tang
trudng va can bang hé vi khudn duong ruédt ctia
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lvon [6]. Ching c6 ham luong protein tho dao
dong 38 - 45% va chat béo dao dong 13 - 42% theo
vat chat kho [6]. Dac biet, ATRLD giau cac axit
amin thiét yéu nhu: Lysine, methionine, axit béo
thiét yéu (axit linoleic va axit alpha — linolenic),
vitamin va khoang chat [6, 14]. Bén canh do,
ATRLD c6 thé duoc san xuat tir nhiéu ngudn chat
thai hitu co khac nhau nhu: Chat thai hitu co sinh
hoat gia dinh, phu phdm trong nong nghiép va
chan nuoi... nén gia thanh san xuat thap [15- 17].
Tt thuc té trén, nghién ctu nay duoc thuc
hién nham danh gia kha nang thay thé ATRLD cho
TACN nudi luon dong (Monopterus albus). Két
qua cua nghién ctru lam co s& cho viéc lua chon
cac ngudn nguyeén liéu khac nhau lam thitc an cho
lwon, gitp mé ra huéng phat trién nghé nuoéi luon

hiéu qua, giam gia thanh, cai thién ting trudng va
ty 1é song.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Sinh khéi ctia ATRLD duoc nudi bang thic dn
ga. Sau 7 - 9 ngay, ATRLD twoi duoc thu hoach,
loai bd chat thai ran va rita bang nuéc sach nhiéu
lan dé loai bo chat ban trén co thé au trung ruoi
linh den, sau d6 st dung truc ti€ép cho lwon an.
TACN sir dung trong nghién cttu véi 40% protein
(Cargill, Viet Nam). Thanh phan dinh dudng cua
TACN va ATRLD duoc trinh bay bang 1.

Luon giong c6 khoi luong trung binh 24,09
g/con, duoc nhap tir trai giong tai huyén An Bién,
tinh Kién Giang. Luon dugc thuan dudong va tap
cho an v6i ATRLD cho quen trudc khi bo tri thi
nghiém.

Béng 1. Thanh phén dinh duéng ctia TACN Cargill © va ATRLD

Thic an Protein tho (%) | Béo tong so6 (%) Xo tho (%) bo 4m (%)
Min Min Max Max
TACN® 40 5 5 11
ATRLD ©” 41,2-479 14,6 - 33,6 - -

Ghi chu: "’ Gid tri ghi trén bao bi: “”Két qua phan tich ATRLD duoc nudi bang thic an ga [8, 18];

Min — Max: Miic t0i thiéu - to1 da.

2.2. Phuong phap nghién ctru

Thi nghiém duoc bo tri hoan toan ngau nhién
gom 3 nghiém thic, modi nghiém thirc duoc lap lai
3 1an, gom 9 bé 16t bat voi mat do 100 con/bé. Phia
trén cac bé nuodi duoc che chan bang luéi den dé
han ché anh sang chiéu vao. Cac nghiém thiec thi
nghiém gom:

- Nghiém thic 1 (NT1): St dung 100% TACN.

- Nghiém thuic 2 (NT2): Sit dung 90% TACN +
10% ATRLD.

- Nghiém thie 3 (NT3): Sit dung 80% TACN +
20% ATRLD.

Thi nghiém duoc b6 tri va theo doi trong 150
ngay nudi.

Nguén nuée nuoi Nude nudi duoc 14y tir kénh

Ta Manh (huyen Hon Dat, tinh Kién Giang). Nudc
trude khi stt dung duoc xtt ly bang chlorine 2 - 5

ppm dé diét sach khudn, sau d6 khit lai bang
EDTA dé khtr kim loai ning voi liéu 2 - 5 ppm.

Cham séc. Muc nudc cap vao bé cao 0,4 m,
twong duwong 0,4 m®/bé. Luon dugc cho an 2
lan/ngay vao luc sang sém (7 - 8 gid) va chiéu toi
(17 - 18 gid). Luong thic an khoang 5 - 7% khoi
luong than/ngay. TACN va ATRLD duoc rai cho
luon an truc tiép theo ty 1é cta cac nghiém thirc.
B6 sung dinh ky men tiéu hoa, vitamin C véi liéu 3
g/kg thitc an cho luwon an. Theo doi miic an caa
luon dé han ché thitc an thira gy 6 nhiém nguon
nuoc, kiém tra va vt bé phan thirc an thira sau 1
gio cho an. Hang ngay, cac nghiém thuc trong thi
nghiém duoc thay 100% nudc bé nuodi vao budi
sang. D€ tao noi tru 4n cho luon, cac gia thé 1a cac
bi ni long duoc tha vao bé.

Céc chr tiéu moi truong: Nhiét do va pH do 2
lan/ngay (7 va 14 gio). Nhiét do duoc do bang
thity ngan ké, chinh xac 0,1°C. NH,/NH,* (TAN),
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NO, va DO duoc do 7 ngay/lan. pH, NH,/NH,,
NO,va DO x4c dinh bang test Sera.

Céc chi tiéu tang trucng: Ty 1é song cua luon
duoc tién hanh 1dy mau 30 ngay/lan (dém hét s6
luong luon con song trong bé nuoi). Panh gia toc
do tang truong cta luon theo dinh ky 30 ngay tién
hanh thu ngau nhién 30 luon/bé nuoi dé do vé
chiéu dai va can khoi luong cta luon. Sau qua
trinh thi nghiém 150 ngay, can va dém toan bo
luon trong cac bé.

Céc chi tieu vé chiéu dai, khoi luong, ty le
song, hé so chuyén hoda thuc an, tang trudng chiéu
dai, toc do tang truong chiéu dai tuyét doi, tang
truong vé khoi luong, toc do ting truong tuyet doi,
toc do tang truong khoi luong tuong doi duoc xac
dinh theo cac cong thic sau:

+ Chiéu dai: Do timg ca thé luon tir dau dén
cudi dudi cta lwon bang thuoc ké.

+ Khai luong: Can timg c4 thé luon bang can
dién tit co 2 so 1é.

+ Ti lé song (%) = 100 * (s6 ca thé ngay thu
i/so6 ca thé ban dau). Trong do: i la ngay thu mau.

+ Heé s6 chuyén hoa thtc an (FCR) = Téng
luong thic an an vao (kg)/Tong khoi luong tang
ctia luon thu duoc (kg).

+ Tang truong chiéu dai (Length gain, LG):
LG (ecm) =L;i-L;

+ Toc do tang trudng chiéu dai tuyét doi (Daily
Length Gian - DLG): DLG (cm/ngay) = (I;- L) /t.

+ Toc do tang trudng chiéu dai twong doi:
SGR; (%/ngay) = [(LnL; - LnL x 100)]/t.

+ Tang vé khoi luong (Weight Gain - WG):
WG (g) =W;-W,

+ Toc do tang truong tuyét doi (Daily Weight
Gain - DWG): DWG (g/ngay) = (W,- W) /t.

+ Toc @0 tang truong khoi luong twong doi:
SGRy (%/ngay) = [(LnW; - LnW, x 100)]/t.

Trong d6: L; va L 1a chiéu dai luon ban dau va
két thuc thi nghiém (cm); W; va W; 1a khoéi luong
ban dau va két thuc thi nghiém (g); t 1a thoi gian
nuoi (ngay).

2.3. Phuong phap xtt Iy s6 lieu

S6 liéu thi nghiém duoc xtt Iy so bo trén phan
mém Excel, so sanh su khac biét gitta cac nghiém
thitc bang kiém dinh mau doc lap thong qua phan
mém SPSS 20.0 & mitc y nghia (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac yéu t6 mdi truomg trong thi nghiém

Trong thoi gian thi nghiém, nhiét d0 nudc
trong cac bé nuodi twong doi 6n dinh. Nhiét do
trung binh bién dong trong khoang 28,03°C (budi
sang) - 29,36°C (budi chiéu). Két qua cho thay,
nhiét do khong co su bién dong 16n gitta budi sang
va budi chiéu gitta cac nghiém thtce thi nghiém.
Luon 1a dong vat mau lanh, nhiét do co thé luon
bién doi theo nhiét do ctia moi truong. Nhiét do
moi truong song tir 15 - 32°C, thich hop nhat 1a 24 -
28°C [19]. Tuong tu, mot s6 nghién cttu cho thay,
do pH cta nuoc thich hop cho su phat trién ctia
luon khoang tir 7 - 8, tuy nhién pH dudi 6 luon van
c6 thé song duoc [20, 21]. Do pH ctia nuéc ghi
nhan trong qua trinh thi nghiém dao dong tix 7,08 -
7,66, déu nam trong khoang thich hop cho luon
sinh truéng va phat trién binh thuong.

Bang 2. Trung binh yéu td nhiét @6 va pH ctia cac nghiém thic

o Nghiém thtrc
Yéu to Thoi gian
NT1 NT2 NT3
Nhiét do Sang 28,03 + 0,46 28,14 + 0,45 28,11+ 0,44

{®) Chiéu 29,27 + 0,54 29,36 + 0,51 29,32 + 0,50

Sang 7,11+0,20 7,08 + 0,22 7,12 +0,21
pH

Chiéu 7,64 +0,16 7,61+ 0,20 7,66 +0,19

Ghi chu: NT1: 100% TACN; NT2: 90% TACN + 10% ATRLD,; N13: 80% TACN + 20% ATRLD.
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Oxy dong vai tro rat quan trong trong nudi
trong thay san, giup duy tri 6n dinh va phat trién
binh thuong cta dong vat thuy san [22]. Trong
nghién ctru nay ham lugng oxy hoda tan gitta cac
nghiém thirc dao dong tir 4,27 - 4,39 mg/L. Két qua
nay tuong tu voi két qua nghién ctru ctia Hira Thai
Nhan va cs (2020), voi ham luong oxy hoa tan
trong khoang 4,15 — 6,13 mg/L thich hop cho su
sinh truong cta luon [23]. Bén canh do, luon la
loai c6 nguong oxy thap, chiung co6 thé song duoc &
nguong oxy hoa tan nhé hon 2 mg/L, nho ¢c6 co
quan ho hdp chinh 1a xoang hau, tuyén da va
mang. Trong diéu kién moéi truong song thi€u
duong khi, chung c6 thé ho héap truc tiép tir khi
troi qua hai 16 mai [24]. Tém lai, két qua do dac
ghi nhan vé nhiét do, ham lwong oxy hoa tan va pH

trong nghién ctru nay 1a twong doi phu hop voi két
qua ttr cac nghién ctru da duoc cong bo truoce day.

Két qua vé su bién dong cta TAN trong 150
ngay thi nghiém duoc thé hién & bang 3. Nhin
chung, ham luong TAN & cac nghiém thic it bién
dong, trung binh tir 0,78 - 0,92 mg/mL. Két qua
nay kha thap so voi két qua nghién cttu cua Lai
Phudc Son (2017), theo do su bién dong N-NH,
trong hé thong tuan hoan dao dong tir 0,85 - 4,21
mg/L [24]. Trong thoi gian thi nghiém, nitrite
(NO,) chua thay xuat hién & tit cad cac nghiém
thitc. Diéu nay c6 thé 1a do nuéc nuoi luon duoc
thay 100%/ngay nén qua trinh chuyén hoa tt TAN
sang nitrite chua dién ra. Bén canh d6, két qua
TAN trong cac nghiém thutc tuong doi thap, diéu
nay ciing anh hudng dén ham luong nitrite.

Bang 3. Trung binh yéu t6 DO va TAN ctia c4c nghiém thirc

Nghiém thic
Yéu to
NT1 NT2 NT3
DO (mg/L) 439 +0,11 4,27 +£0,19 431+0,13
TAN (mg/L) 0,78 +0,21 0,92 +0,25 0,84 + 0,20
NO, (mg/L) 0,0 0,0 0,0

Ghi chu: NT1: 100% TACN; NT2: 90% TACN + 10% ATRLD,; N13: 80% TACN + 20% ATRLD.

3.2. Tang trudng ciia luon theo nghiém thirc

3.2.1. Tang truong chiéu dai cia lwon sau 150
ngady nuor

Su tang truong chiéu dai cta luon & cac
nghiém thic thic an voi ty lé bé sung ATRLD
khac nhau dugc trinh bay trong bang 4. Luon
giong co chiéu dai ban dau trong khoang 26,57 -
26,93 cm ¢ ca 3 nghiém thuc twong do6i giong
nhau.

Két qua sau 150 ngay nudi cho thay, luon co6
su gia tang vé chiéu dai & NT1, NT2, NT3, lan luot
1a 37,42 cm, 38,23 cm, 39,41 cm.

Sau 150 ngay nudi, luvon co6 su ting truéng vé
chiéu dai tir 10,85 — 12,67 cm. Két qua cho thay,
toc do tang trudng chiéu dai tuyét doi (DLG) cta
luon gitra cac nghiém thitc dao dong tix 0,07 - 0,08
cm/con/ngay, khac biet khong c6 y nghia thong
ke (p > 0,05) gitra cac nghiém thire. Két qua tuong
tu, toc do tang trudng tuong doi vé chiéu dai
(SGR)) cua luon & cac nghiém thic dao dong tir
0,23 - 0,26%/ngay. Trong d6, & NT3 c6 gia tri cao
hon (0,26%/ngay), tuy nhién khong c6 su khac
biét c6 y nghia thong ké so véi 2 nghiém thitc con
lai (p > 0,05).

64 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2024



KHOA HOC CONG NGHE

Bang 4. Ting trudng chiéu dai ctia lwon & cac nghiém thirc sau 150 ngay nudi

Nghiém thic
Chi tieu NT1 NT2 NT3
Chiéu dai ban dau (cm) 26,57 + 0,77 26,93 + 0,41 26,74+ 0,03
Chiéu dai cuoi (cm) 37,42+ 0,75 38,23+ 0,71 39,41+ 0,41
Tang trudng chiéu dai (cm) 10,85+ 1,48 11,31 + 0,89° 12,67 +0,43*
DLG (cm/con/ngay) 0,07 £0,01* 0,08 £0,01* 0,08 +0,00?
SGR, (%/ngay) 0,23 + 0,03* 0,23 = 0,02° 0,26 = 0,01°

Ghi chu: NT1: 100% TACN; NT2: 90% TACN + 10% ATRLD; NT3: 80% TACN + 20% ATRLD; **<: Cic
ki hiéu thong ké. Cic gid tri trong cung mot hang theo sau bang nhitng chir cdi khac nhau thi khac biét

co y nghia thong ké ¢ muc p < 0,05.

3.2.2. Tiang truong khoi lrong cia luon theo
nghiém thirc

Su tang truong khoi luong cua luon & cac
nghiém thic thic an voi ty lé bé sung ATRLD
khac nhau dugc trinh bay trong bang 5. Luon
giong c6 khoi luong ban dau trong khoang 23,42 -
24,08 g. Két qua sau 150 ngay nuoéi cho thay, luon
co su gia tang vé khoi luong tir 75,30 — 82,51 g.

Sau 150 ngay nudi, toc do tang trudng tuyéet
doi (DWG) & NT3 nhanh hon 0,39 g/con/ngay,
khéac biét c6 y nghia thong keé (p < 0,05) so voi cac
nghiém thic khac. Nguoc lai, toc do tang trudng

tuyét doi cham nhat la & NT 1, voi 0,34
g/con/ngay, khac biét khong co y nghia thong ke
voi NT 2. Bén canh do, toc do tang truong khoi
luong tuwong doi (SGRw) & NT 3 nhanh nhat
(0,83%/ngay), khac biét c6 y nghia thong ke (p <
0,05) v6i NT 1, nhung khac biét khong c6 y nghia
thong ke voi NT 2. Két qua nay cho thay, thirc an
c6 bo sung ATRLD cung céap cho luon pht hop voi
su tang trudng cling nhu qua trinh chuyén héa va
hap thu chat dinh duong trong hé thong & NT 3
(80% TACN + 20% ATRLD) hiéu qua hon so véi cac
nghiém thic con lai.

Béng 5. Tiang khdi luong ciia luon & cac nghiém thic sau 150 ngay nuédi

Nghiém thuc
Chi tiéu NT1 NT2 NT3
Khoi luong ban dau (g) 24,08 + 0,87 23,42 + 0,91 23,70 £ 0,62
Khoi luong cudi (g) 75,30 + 0,45 76,59 + 1,19° 82,51 + 0,50
WG (g/con) 51,22 + 0,95° 53,17 + 2,05* 58,80+ 0,57"
DWG (g/con/ngay) 0,34 + 0,01° 0,35 = 0,01° 0,39 = 0,00"
SGRw (%/ngay) 0,76 +0,002? 0,79 + 0,04® 0,83 +0,02°

Ghi chu: NT1: 100% TACN; NT2: 90% TACN + 10% ATRLD; NT3: 80% TACN + 20% ATRLD; ***: Cic
ki hiéu thong ké. Céc gid tri trong cung mot hang theo sau bang nhing chir cdi khac nhau thi khac biét

co y nghia thong ké ¢ muc p < 0,05.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2024

65



KHOA HOC CONG NGHE

3.2.3. Ty Ié song va hé so chuyén hda thirc an
cua liron sau 150 ngay nuoi

Két qua nghién ctu vé ty lé song va he so
chuyén hoa thic an (FCR) cta luon & cac nghiém
thic sau 150 ngay nudi duoc thé hién ¢ bang 6.
Két qua cho thay, ty lé song ctia luon dat tir 90,33 —
94,67% ¢ tat ca cac nghiém thuc thi nghiém, khong
c6 khac biét y nghia thong ké (p > 0,05). Diéu nay
cho thdy, thicc an khong anh hudng dén ty lé song

cta luon. Luon co stc song tot, cac yéu t6 moi
truong va thuc an thi nghiém phu hop véi sy phat
trién cta luwon. Két qua nay cao hon so voi két qua
nghién cttu cua Hta Thai Nhan va cs (2020), khi
nuodi luon trong hé thong aquaponic dat ty 1é song
hon 80% sau 3 thang nuoi [23]. Tuy nhién, két qua
nay thap hon két qua nghién ctru ctia Lai Phuoc
Son (2017), khi nuéi lwon khéng bun trong hé
thong tuan hoan c6 ty lé song dat 96% [24].

Béng 6. Ty lé song va hé s6 chuyén héa thirc 4n ciia liron sau 150 ngay nuéi

Chi tieu Nghiém thtc
NT1 NT2 NT3
Ty lé song (%) 93,00 = 1,00* 90,33 + 3,51° 94,67 £ 2,08
Heé s6 chuyén hoa thitc dn (FCR) 2,61 +0,03" 2,58 +0,01° 2,45+ 0,03

Ghi chu: NT1: 100% TACN; NT2: 90% TACN + 10% ATRLD; NT3: 80% TACN + 20% ATRLD; * > : Cédc ki
hiéu thong ké. Céc gid tri trong cung mot hang theo sau bang nhiing chir cdi khac nhau thi khdc biét cé

v nghia thong ké ¢ muc p < 0,05.

Két qua vé hé so chuyén d6i thic an (FCR)
trong 150 ngay nuoi cho thay, cac nghiém thic co
FCR dao dong tir 2,45 — 2,61%. He so6 chuyén doi
thic an co6 sy khac biét khi luon st dung thirc an
c6 bo sung ty 1é ATRLD khac nhau. Luon st dung
thicc an voi 20% ty le ATRLD c6 FCR thap hon so
v6i cac nghiém thirc con lai, khac biét c6 y nghia
thong ke (p < 0,05). Két qua nay phu hop voi két
qua ctia mot s6 nghién ctru vé stt dung TACN voi
ham luong protein khac nhau cho FCR 2,43 —
2,92; TACN 100% cho FCR = 2,92 [2, 25].

Két qua nghién cttu nay twong tu voi két qua
ctia cac nghién ctu trudc do tréen mot so doi tuong
thiy san. Cu thé, theo Manh va cs (2024), viec b
sung ATRLD twoi vao khdu phan an cho ca loc
khong anh huong dén ty 1é song, cai thien FCR,
tang khoi luong song (70,9 - 103,3 g), tang khoi
lwong hang ngay (1,09 - 1,64 g/ngay) va khong
anh hudng dén thanh phan héa hoc ctia ca [26].
Hon nira, nghién ctru thay thé bot cad biang bot
ATRLD trong kh4u phan an cta éch Thai Lan da
giup cai thién ty lé song (75,6 - 86,8%), FCR, ting
khoi luong va nang suat éch (5,9 - 8,41 kg/m?)
[27].

Nhu vay, viec bé sung ATRLD tuoi vao khau
phan an cta luon dong trong 150 ngay nuoi khong
anh huéng xau dén kha ning tang truéng va hiéu
qua st dung thirc an. Két qua ctia nghién ctru nay
chi ra rang, viéc bd sung ATRLD tuoi véi ty 1& 20%
trong khdu phan an cta lwon dong da cai thién
FCR va duy tri yéu to thé trang tot, nang cao hiéu
suat tang trudng va tinh trang stc khoe ctia luon.

4. KET LUAN

Luon dong nuoéi trong diéu kién khong bun an
voi ché do an 80% TACN két hop 20% ATRLD giup
cai thién ting truong vé khoi luong va khac biét co
y nghia thong ké (p < 0,05) so voi nhom luon cé
ché do cho an 100% TACN va nhém luon c6 ché do
cho an 90% TACN két hop 10% ATRLD. Toc do
tang trudng tuyét doi vé khoi luong va toc do ting
twong do6i vé khoi lwong lan lwot la 0,39
g/con/ngay va 0,83%/ngay. Dong thoi, hé so
chuyén hoa thitc an & nhom lwon nay thap hon va
khac biét c6 y nghia thong ké (p < 0,05) so voi 2
ché do an con lai.

Két qua nghién ctu nay co6 thé thuac ddy su
phat trién bén vitng cta nganh nuoi luon déng
bang cach tim ra mot loai thic an dua trén con
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trung c6 thé thay thé 20% thic an thuwong mai
trong kh4u phan an cta luon. Két qua chi ra rang,
cho lwon déng an thic an thwong mai két hop voi
ATRLD tuoi gitp duy tri stc khoe tot cho luon va
nang cao hiéu suét ting truéng va hé so6 chuyén
héa thic an ctia ching.
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EFFECT OF REPLACING PARTLY COMMERCIAL FEED BY BLACK SOLDIER FLY (Hermetia
illucens) LARVAE ON SURVIVAL RATE AND GROWTH PERFORMANCE OF SWAMP EELS
(Monopterus albus) CULTURED IN MUD - FREE CONDITIONS

Nguyen Thi Phuong’, Hong Mong Huyen', Pham Trong Nghia’,
Nguyen Thanh Thuy', Huynh Kim Yen'
!Kien Giang University

Summary
This study aimed to evaluate the effects of replacing commercial feed with black soldier fly
(Hermetia illucens) larvae at different levels on the survival rate and growth of Monopterus albus
in mud-free farming conditions. A total of 900 swamp eels with an average weight of 24.09 g/eel
were completely randomly allocated into 3 dietary treatments with 3 replicates, namely NT1
(100% commercial feed), NT2 (90% commercial feed + 10% Hermetia illucens larvae) and NT3
(80% commercial feed + 20% Hermetia illucens larvae). Eels were raised in the tank witha 1x 1 x
0.6 m diameter, mud-free floor and shade cover). The experiment lasted for 150 days. The results
showed that length gain and survival rate were not statistically significant among treatments
(p>0.05). However, daily weight gain and specific growth rate in live weight were higher in NT3
than those in NT1 and NT2 and the feed conversion ratio was lower in NT3 than in others

(p<0.05). In conclusion, feeding 80% commercial feed and 20% black soldier fly larvae significantly
improved the growth performance of swamp eels kept in mud-free farming conditions.

Keywords: Black soldier fly larvae, commercial feed, growth performance, Monopterus albus,
mud-free conditions.
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NGHIEN CUU CAC YEU TO ANH HUONG BEN
TiNH THICH NGHI SINH KE CUA HO NUO1 TRONG
THUY SAN DUOI TAC BONG CUA VIEC
NGAN DAP BA LAI, TiINH BEN TRE

TOM TAT

Tran Hoai Giang™"

! Phan vién Kinh téva Quy hoach Thuy san phia Nam

"Email- tranhoaigiang270972@gmail.com

Nghién ctru véi dit liéu so cap tir 212 ho nuoi trong thuay san (NTTS) (79 ho & ngoai dap Ba Lai,
71 ho & trong dap va 62 ho doi ching & bén ngoai va khong chiu anh hudng cta dap) thuoc 6 xa &
huyén Ba Tri va Binh Dai, tinh Bén Tre. St dung phuong phap do ludong tinh thich nghi sinh ké
ctia IPCC va khung sinh ké bén vimng ctia DFID dé phan loai va do luong nam nguoén von sinh ké
ctia nong ho cho thay, tinh thich tng sinh ké cta cac ho khao sat & muc trung binh (LAC =
0,331). Két qua so sanh cdp doi Tukey va phan tich ANOVA cho thay, cac ho NTTS & trong va
ngoai dap Ba Lai c6 nang luc thich tng sinh ké 1an luot 1a LAC = 0,312 va 0,313, thap hon so véi
nhom do6i chimg LAC = 0,374, véi su khac biét trung binh 1an luot 1a -0,0615 va -0,0610 va p-value
= 0,000. Két qua phan tich hoi quy tuyén tinh da bién chi ra rang, ngoai trir bién giéi tinh ctia cha
ho 1a nt, cac yéu to tudi, kinh nghiém ctia cht ho, s6 luong lao dong chinh cta ho va dien tich
dat NTTS déu c6 twong quan thuan c6 y nghia thong ké dén nam gia tri von sinh ké va tinh thich

nghi sinh ké ctia nong ho.

Tt khoéa: Pap Ba Lai, ho NTTS, khung sinh ké bén vimg, thich nghi sinh ké, von sinh ké.

1. BAT VAN BE

Tinh Bén Tre thuoc dong bang song Ctru
Long (BBSCL), c6 diéu kién thuan loi cho phat
trién nong nghiép nho khi hau, thay van va dat dai
mau mo. V6i hé thong song ngoi day dac va bo
bién dai 65 km, tinh Bén Tre da phat trién cac mo
hinh nong nghiép da dang trén ba vung sinh thai
1a ngot, lo va man. Tuy nhién, bién ddi khi hau
(BDKH) dang tao ra thach thuc 16n cho moi
truong sinh thai va thiy van ctia dia phuong, dién
hinh 14 cac dot han man nam 2015 - 2016 va 2019 -
2020 [1].

Nham gidm thiéu tac dong ctia BDKH, tinh
Bén Tre da thuc hién nhiéu bién phap, trong do
ndi bat 1a dv an cong dap Ba Lai. Cong dap Ba Lai
khong chi giip ngin min va cung cip nudc ngot,
ma con hé tro phat trién giao thong va cai thién
moi truong sinh thai. Tuy nhién, dap Ba Lai cling
tao ra mau thuan loi ich kinh té - moi truong gitra
cac khu vuc bén trong va bén ngoai cong dap, anh

huong dén sinh ké ctia nong ho, dac biét 1a NTTS.
Nhimg thay déi nay gay bién dong nganh ngheé,
thu nhap va muc dich st dung dat [2]. Sinh ké
NTTS phu thudc nhiéu vao chat luong dat, nudc va
st hién dién ctia cong dap da lam gia tang tinh dé
tén thuong sinh ké cho néng ho trong khu vuc [3].

Nhiéu nghién cttu cho thay, BDKH 4anh huéng
dén sinh ké thong qua cac ngudén von nhu: con
nguoi, tw nhién, vat chat, tai chinh va xa hoi [1, 4,
5, 6]. Cac yéu t6 gioi tinh, tudi, trinh do hoc van va
dién tich dat cing anh huong dang ké dén kha
nang thich tng sinh ké cua ho dan [7, 8]. Tuy
nhién, phan 16n cac nghién ctu nay chu yéu tap
trung vao tac dong cia BDKH va cac yéu to kinh
té - xa hoi (KTXH) ma chua di sau vao phan tich
tac dong cua cac cong trinh thuy loi nhu cong dap.
Do d6, muc dich ctia nghién cttu nay la nhan dién
nhitng yéu t6 anh hudng dén tinh thich nghi sinh
ké ctia ho NTTS duoi tac dong ctia viéc ngan dap,
voi diém nghién cttu cu thé 1a khu vuc cong dap
Ba Lai, tinh Bén Tre.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién ctru

Khong gian nghién ctu tai khu vuc bén trong
va bén ngoai cong dap Ba Lai & huyén Binh Dai
(xa Binh Thang, Thanh Tri, Théi Thuan) va huyén
Ba Tri (xa An Hiép, Tan Xuan, Bao Thuan), tinh
Bén Tre.

2.2. Vat lieu nghién ctu
2.2.1. D liéu so cap

Puoc thu thap tir bang hoi va phong van truc
tiép cac ho NTTS ¢ cac xa thuoc hai huyen Ba Tri
va Binh Dai, nhung & ba khu vuc khac nhau goém:
Hai khu vuc chiu tac dong truc tiép ctua cong dap
Ba Lai la bén trong dap va ngoai dap va khu vuc &
xa dap Ba Lai (nhoém ho doi chimg) dé thu thap
thong tin vé thuc trang sinh ké, kinh nghiém san
xuat va kha nang thich nghi cta ho truoc su thay
d6i vé moi truong nuoc, xam nhap man, BDKH ké
ti khi c6 dap Ba Lai.

2.2.2. Dit liéu thir cap

La cac tai lieu, bao cao co lien quan cta Uy
ban Nhan dan cac huyén, xa trong vung nghién
ctru; Phong Nong nghiép va Phat trién nong thon,
S& Nong nghiép va Phat trién nong thon; cong
trinh nghién cttu cta cac vién, truong, ca nhan, to
chtrc & trong va ngoai nudc co lien quan dén chu
dé nghién ctru.

2.3. Thu thap dix lieu

Dboi voi phan tich héi quy tuyén tinh da bién,
kich thuéc mau toi thiéu can c6 1a n = (8k) + 50
(trong do n 1a kich thudc mau, k 1a s6 bién doc 1ap).
M6 hinh héi quy trong nghién ctru nay co6 6 yéu to
doc lap, sé can toi thiéu 98 quan sat. Dit lieu so cap
phuc vu cho nghién cttu nay dugc thu thap tir 212
ho NTTS (tom, cua, nhuyén thé) quanh cong dap
Ba Lai & huyén Binh Pai va Ba Tri, tinh Bén Tre
nam 2020, dap tng yéu cau vé mit thong ke.

S6 luong ho khao sat duoc phan ra cac nhom
nhu sau: Khu vuc NTTS trong cong dap Ba Lai: Xa
Thanh Tri, mot phan xa Tan Xuan; khu vuc NTTS
& ngoai dap Ba Lai: xa Théi Thuan, mot phan xa
Tan Xuan, Bao Thuan; khu viuc NTTS & cac xa doi
chtmg (khu vuc ngoai cong dap va khong chiu anh
huodng ctia dap Ba Lai): Xa Binh Thang va An Hiép
(Bang 1).

S6 lwong mau duoc phan bo kha dong déu
gitta cac khu vuc ngoai cong dap (37,26%), trong
cong dap (33,49%), khu vuc doi ching chiém
29,25% (Bang 1). Nhin chung, mau khao sat duoc
lwa chon da dang va can doi gitta cac xa va cac khu
vuc lién quan dén cong dap Ba Lai, giup dam bao
tinh dai dién trong nghién ctru tac dong ctia dap
dén sinh ké ctia nguoi dan. Trong s6 lwong mau
nghién ctu thi gioi tinh cht ho cht yéu la nam
gioi (73,58%), con lai 1a nix gidi (26,42%).

Bang 1. Phan bd méu khao sat trong pham vi nghién cttu

Phan b6 mau khao sat S6 luong Ty le (%)
Huyén Xa (nguoi)

Binh Dai Binh Thang 31 14,62
Thanh Tri 43 20,28
phong van | BaTri An Hiép 31 14,62
Tan Xuan 40 18,87
Bao Thuan 32 15,09

Téng cong 212 100
boi ching: Khu vuc xa cong 62 29,25

dap, khong lién quan (Khu vuc
Khu vuc =0)

NTTS Trong cong dap (Khu vuc = 1) 71 33,49
Ngoai cong dap (Khu vuc = 2) 79 37,26

Téng cong 212 100
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2.4, Cach tiép can sinh ké bén vimg

Nghién cttu nay stt dung khung sinh ké bén
vimg (Sustainable Livelihoods Framework-SLF)
ctia DFID (1999) [9] nham cu thé hoa cach tiép
can sinh ké bén vitng (SLA), thé hién day du cac
hop phan va khia canh lién quan dén sinh ké
(Hinh 1).

Sinh ké (livelihood) 1a khai niém bao gém cac
kha nang, tai san (ca vat chat va xa hoi) va cac
hoat dong can thiét dé dam bao cudc séng bén
vitng. Sinh ké bao gom tai san nang luc va cac hoat
dong lam phuong tién sinh song [10]. Khung phan
tich sinh ké nay bao gom nam nguén luc chinh: T
nhién, con nguoi, xa hoi, tai chinh va vat chat. Sinh
ké khong chi ddm bao cudc song ma con dam bao
tinh bén viing ctia tai nguyén ma né phu thuoc vao
cac yéu to:

e Gid tri von con nguoi (Human resource-
HR): Cac ky nang, kién thic, kha ning lao dong va
stic khoe gitp thuce hién thanh cong cac chién luoc
sinh ké khac nhau.

e Gid tri von tir nhién (Natural capital-NC):
Gom cac tai nguyén thién nhién nhu dat, nuoc,
khong khi va dich vu moéi truong ho tro cac hoat
dong sinh ké.

o Gid tri von kinh t€ hodc tii chinh
(Financial capital-FC): Bao gbm tién mat, tin dung,
tiét kiém va cac tai san kinh té can thiét cho viéc
thuce hién céac chién luoc sinh ké.

e Gid tri von xa hoi (Social resource-SK): Cac
nguédn luc xa hoi nhu mang ludi, quan hé xa hoi va
lien két gitp thuc hién cac hoat dong sinh ké can
phoi hop.

e Gid tri von vét chat (Property capital-PC):
Dbay 1a nguédn von tang cuong kha ning tiép can va
két noi cua nong dan, hod tro tich cuc trong cac
chién lugc sinh ké gom: Nha &, phuong tién san
xuat, ha tang giao thong...

Do d6, mbéi loai hinh sinh ké déu bao ham
nam loai tai san sinh ké thé hién nang luc ctia moi
nong ho.

‘ Chinh siach,

' Taisin sinh ke 1 chirc va Chién Iryc Cac kétqui
tién trinh sinh ké sinh ki
thure hién o - Cii thign thu

- Chinh sach - Tim kiem thi nhip
fa w I A Tie rinh truomg - Gi3 ..

) Ré : VA tign trin ! ziam rii ro
Cﬂlﬂg £ ’ Con ngudi <:| thure hién & -T_hnn}cnnh - Giam kha ning
trinh on - cic cip khic rhu_v:x'n_n O | téin thueng

ohoo dap thuong Anh nhau tir rung - Khuyén nong g - Hoc vin, sirc
B =L ; X bgi Tuhigy |Meongva | |vong da ‘Didin R khie duoe cai
d Lal - M da : khi nang | |phuomg dén - Xy dung mo f=| thién

T T i hi NTTS hinh hop tac xa | =t 12 i

| tic dong t'l.ip cin cip ho NTTS - Nang can kha

|H- ; - Chinh sach - nang thich img

. = 'a chuong - An ninh |
= - M da v _ vac ) _ 1 ninh lrong
Bién déi ey Vit chat Taichinh |:> n'.mh sinh ke ' thure duoe cii
o i cia Bap. Z | thén
kh|hau huimg - Chinh sach - Cong bing xa
x gia va ho tro hai diror cai
Xung | tdichinh.. . thign
dit moi - Cac thigt che - Bam bao tinh
e cing dﬁn..c:rc‘ bén virng cia ti
= churong trinh nguvén thién
- Tap quan nhién
nuoi trong cia - Cai thién mai
ho nang dan truomg dat, nuoc
- I‘I\.guw}n vong - Giam xung dot
cia hd néng - Quan k¥ tot hon
dan NTTS tir cac cap
]

Hinh 1. Khung sinh ké bén vimng
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2.5. Cach thirc do leong tinh thich nghi sinh

Nghién ctru ti€p can phuong phap do luong
tinh thich nghi sinh ké cta IPCC (2007) [11] va
khung sinh ké bén vimg ctia DFID (1999) [9], theo
cac buoc cu thé sau:

Budc 1: Lua chon chi thi

Str dung khung sinh ké bén vitng ctia DFID dé
phan loai cac nguon von sinh ké cta nong ho
thanh 5 loai. Nguén von bi anh hudng boi cac yéu
to thanh phan va chi s6 dinh luwong ctia méi nguon
von duoc tinh theo ham danh gia da tiéu chi.

Budc 2: Gan trong s6 cho cac tiéu chi

Gan trong s6 cho ting ngudén von bang
phuong phap trong s6 bat can bing va phuong
phap phan tich th& bac (Analytic Hierarchy
Process - AHP). Kiém tra tinh nhat quan ctia ma
tran thong qua ty lé nhat quan (CR). CR phai nho
hon hodc biang 10% dé dam bao su nhat quan.

Budc 3: Xac dinh bo chi thi
Lua chon va gan trong s6 cho cac chi tiéu

trong timng nguon von, st dung thang do Likert - 5
cho cac tiéu chi cu thé.

Budc 4: Chuan hoa dit liéu

Cac di lieu thu thap tir phiéu diéu tra duoc
chuin hoa vé khoang gia tri tir 0 - 1 dé dam bao
tinh thong nhat.

Budc 5: Thiét 1ap cong thie tinh toan

Thuec trang tai san sinh ké ctia nong ho duwoc
danh gia thong qua cac cong thic tir 1-5 nhu sau:

_ H1+ -+ H7
B 7 (1)
S1+---+54
§=————
4 )
Fl1+ -+ F4
F =
4 3)
Pl + -+ P6
P =
6 @
N1+ .-+ N4
N=—m—m—
4 ®)

Nang luc thich tmg sinh ké duoc tinh toan
thong qua cong thic:
HeWy, +F«W, +S+W, + P+ W, + N« Wy,

C= (6)
Wy +We+ W, AW, + W,

Cac két qua tinh toan H, S, F, P, N, AC duoc
phan hang nhu sau: 0,00 < X < 0,25: Thap; 0,25 <X
< 0,50: Trung binh; 0,50 < X < 0,75: Cao; 0,75 < X <
1,00: Rat cao.

Trong do: H 1a gia tri von con nguoi (HR); S 1a
gia tri von xa hoi (SR); F 1a gia tri von kinh té€ hodc
tai chinh (FC); P 1a gi4 tri von vat chat (PC); N 1a
gia tri von ty nhién (NC); AC 1a nang luc thich tng
sinh k€.

2.6. Phan tich théng ké

Gia tri trung binh va do léch chuén cua tat ca
cac chi tieu lién quan dén ho NTTS duoc tinh toan
bang phan mém Stata 17.0.

Phuong phap hoi quy binh phuong nhé nhat
(Ordinary Least Square) duoc ap dung dé danh gia
muc do anh hudng ctia cac yéu t6 dén tinh thich
nghi sinh ké cta ho NTTS, trong bdi canh ngin
dap Ba Lai.

Y = Bo+ BiXy + PBoXo + BoXs + PuXy + BsXs + PeXe+ € (7).

Trong d6: Y, 1a chi s6 do luong tinh thich nghi
sinh ké ctia nong ho; X; 1a cac bién doc 1ap; e, 1a sai
s0 bao nhiéu %.

2.7. Téng quan vé ning lyc thich tmg sinh ké

Thich tng 1a su diéu chinh dé tng pho voi tac
dong ctia BDKH nham gidm thiéu tén hai va tan
dung co hoi. Nang lyc thich tng la kha nang ho
nong dan sir dung nang luc va tai san dé thich tmg
voi nhitng thay d6i cuc doan hay ngan han [12] va
ung pho voi BDKH, duy tri sinh ké [13].

Nghién cttu ciia Pham Thi Thanh Xuan (2023)
[14], Belay va cs (2017) [15], Huynh Ngoc Chuong
va cs (2024) [16], Xinjun He va cs (2024) [7],
Mukwedeya va Mudhara (2023) [8], Phan Thuan
va Nguyén Tién Dang (2021) [17], Okon va cs
(2018) [18] d@a nhan dinh vé su anh hudéng cta cac
yéu t6 dén nang luc thich tng sinh ké ctia nong ho
(Bang 2).
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Béng 2. Téng hop nhimg nghién ctru trudc vé anh hudng ctia cac yéu to
dén niing lyc thich tng sinh ké ctia néng ho

Nguén Giditinh | Tudéi | Lao dong | Kinh nghiém Dién
cua chu cua trong ho | canh tac ctua tich
ho cha ho cht ho canh tac

Phan Thuén va Nguyén Tién Ding + + -
(2021) [17]
Pham Thi Thanh Xuan (2023) [14] + + +
Mukwedeya va Mudhara (2023) [8] - +
Xinjun He va cs (2024) [7] + +
Okon va cs (2018) [18] - +/-
Huynh Ngoc Chuong va cs (2021) [6] + + + +
Belay va cs (2017) [15] - + + + +

2.8. M6 hinh nghién ctru dé xuét

Cac nghién cttu trudc day da chi ra tam quan
trong ctia chu ho lién quan dén viéc cai thién sinh
ké ctia nong ho. Trinh d¢ hoc van ctia cha ho c6
vai tr0 quan trong nh¢ vao nguoén von xa hoi, vat
chat va tai chinh [5]. Giéi tinh, trinh d¢ hoc van va
kha niang ti€p can tai nguyén tac dong dén su lua
chon chién luoc sinh ké cta thanh nién nong thon
[8]. Dac biét, nhitng ho c6 cha ho la nam gidi voi
kinh nghiém canh tac c6 kha nang thich tmg tot
hon [15]. Nhimg phat hién nay ho tro xay dung
mo hinh nghién cttu cho chién luoc sinh ké bén
vimg va dua ra cac gia thuyét sau: Hyphothesis -
H1: Gié6i tinh ctia cht1 ho 1a ni gidi c6 tac dong tiéu
cuc toi tinh thich nghi sinh ké ctia ho NTTS;
Hyphothesis - H2: Tudi cua chtt ho c6 tac dong
tich cuc toi tinh thich nghi sinh ké ctia ho NTTS;
Hyphothesis - H3: Kinh nghiém ctia cht ho c¢6 tac
dong tich cuc toi tinh thich nghi sinh ké ctia ho
NTTS.

S6 luong lao dong dong vai tro quan trong
trong viéc nang cao kha nang thich nghi sinh ké
ctia nong ho, dugc nhiéu nghién ctru nhan manh.
Chang han, nguon von xa hoi va tai chinh, cting
voi trinh do cta chu ho c6 thé cai thién sinh ké
[4]; so luong lao dong [17] va quy mo ho gia dinh
[6 - 8] 1a nhitng yéu t6 quan trong gitp ho quyét
dinh da dang hoéa sinh ké va phat trién bén vimng.
Quy mo6 ho va stc khoe ctuia cac thanh vién duoc
khéang dinh c6 anh huéng dang ké dén chién luoc

thich tng [7]. Trén co so do, da dé ra gia thuyét:
Hyphothesis - H4: S¢ luong lao dong ctia nong ho
c6 tac dong tich cuc toi tinh thich nghi sinh ké caa
ho NTTS.

Nhiéu nghién ctu da nhan manh vai trd quan
trong cua dién tich canh tac trong viéc nang cao
kha nang thich nghi sinh ké ctia nong ho [4] chira
rang, su cai thién sinh ké & PBSCL phu thugc vao
von xa hoi, vat chat va tai chinh. Dién tich dat,
cung voi so6 luong lao dong va su ho tro tir dia
phuong 1a yéu t6 quan trong trong phat trién bén
ving [14, 15, 18]. Pac biét 1a quyén s& htu [8],
dién tich dat va kha nang tiép can tai nguyén [6]
c6 anh huong lon dén quyét dinh da dang hoa sinh
ké & nong thon. Do d96, gia thuyét duoc dé ra la:
Hyphothesis - H5: Dién tich NTTS ctia nong ho cé
tac dong tich cuc téi tinh thich nghi sinh ké cua
ho.

Mot s6 nghién ctu da nhian manh tac dong
quan trong cua vi tri dia ly doi voi kha nang thich
nghi sinh ké ctia cac nong ho NTTS. Sinh ké ctaa
nong ho tai PBSCL duoc cai thién nho vao yéu to
vi tri thuan loi va kha nang ti€p can cac nguon tai
nguyén [4, 14, 15]. Nghién cttu ctia Phan Thuén va
Nguyén Tién Diing (2021) [17], Pham Thi Thanh
Xuan (2023) [14] da lam ndi bat tAm quan trong
ctia viec ho tro tir dia phuong va diéu kién dia ly
trong viéc phat trién bén vimng ctia cac nong ho. Vi
tri dia ly ctia khu vuc canh tac nong nghiép [8, 19]
thuong c6 anh huong tiéu cuc dén viéc lua chon
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chién lugc sinh ké, nhat 1a trong boi canh BDKH.
Vi vay, trong pham vi nghién cttu nay, da dua ra
gia thuyét, vi tri khu NTTS c6 anh hudng nguoc
chiéu voi kha nang thich nghi sinh ké caa ho
NTTS, trong d6 nhitng ho c6 khu NTTS cang nam
& phia trong dap c6 kha niang thich nghi sinh ké
giam dan. Hyphothesis - H6: Vi tri khu NTTS cta
ho c6 anh huong nguoc chiéu voi tinh thich nghi

r 5

Gioi tinh cua chu ho

Tudi ciia chu héd

Kinh nghiém WNTTS cua chu hd

S6 lrgng lao déng cia néng hd

Dién tich WTTS cua hd

Vitri NTTS cua hod

sinh ké cta ho.

Qua trinh téng quan nhimg cong trinh nghién
clru trong va ngoai nudc, nghién ctru nay dé xuat
mo6 hinh nghién ctu dé danh gia mic do anh
hudng cua cac yéu to6 dén tinh thich nghi sinh ké
ctia ho NTTS (Hinh 2).

Tinh thich nghi
sinh ké cia h
NTTS

Hinh 2. M6 hinh nghién cttu dé xudt

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thdng ké m6 ta

Do tudi trung binh cta cha ho la 44 + 597
tudi, voi kinh nghiém trung binh 1a 10,33 + 2,04.
biéu nay cho thay, cac cht ho & do tudi nay co

nhiéu kinh nghiém, c6 thé giai quyét duoc cac van
dé va dua ra cac quyét dinh quan trong trong gia
dinh. S6 nguoi lao dong trong nong ho trung binh
la 2,66 + 1,03 nguoi va dién tich NTTS ctia néng ho
co dién tich trung binh la 2,87 + 0,97 ha (Bang 3).

Bang 3. Dic diém ctia nong ho phéng van

Ky hiéu Bién quan sat (N = 212) Trung binh
Tudi Tudi ctia cht nong ho 44 + 597
Lao dong S6 lao dong ctia nong ho (nguoi) 2,66 +1,03
Kinh nghiém Kinh nghiém ctia chtt néng ho (nam) 10,33 + 2,04
Dién tich Dién tich nudi trong ctia nong ho (ha) 2,87 +£0,97

Trong nam loai von ctia cac ho NTTS, su phan
bo khong dong déu gita cac yéu t6 la ro rang.
Ngudn von xa hoi (SR) co gia tri trung binh thap
nhat (0,262 + 0,10), tiép theo la ngudn von tu nhién
(NC) (0,280 + 0,15), ngudn von con nguodi (HR)
(0,31 + 0,13) va nguodn von tai chinh (FC) (0,338 +
0,12). Nguon von vat chat (PC) dat gia tri cao nhat
(0,463 + 0,10), cho thay day la nguon luc manh
nhat cta cac hg NTTS. Nang luc thich tng sinh ké

(LAC) binh quan cta cac ho NTTS tai khu vuc dap
Ba Lai dat 0,331 + 0,06, nam trong khoang trung
binh (0,25 < X < 0,50). Su chénh léch gitta cac loai
von phan 4anh su wu thé cta PC, trong khi SR va
NC c6 gia tri thap hon, thé hién su han ché trong
moi quan hé xa hoi va ti€p can tai nguyén tu nhién.
Nguén von con nguoi va tai chinh nim & mtc
trung binh, cho thay su phat trién tuong d6i 6n
dinh nhung chua néi troi (Bang 4 va hinh 3).
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Béang 4. M6 ta thanh phéan tinh thich nghi sinh ké ctia nong ho

Ky hieu Bién quan st Gié iri trung Gia tri trung binh theo nhém ho NTTS
' (N =212) binh Trong dap Ngoai dap | Ho doi ching
gr | Nguonvoncon |40 013 0,294 0,291 0,352
ngudi
SR Nguoﬁé‘zon Xa 1 0,262+0,10 0,246 0,249 0,297
FC Nguonvontai | a90. 19 0,316 0,312 0,396
chinh
PC Nguonvonvat | yeq . 10 0,450 0,448 0,498
chat/tai san
NC Nguonvontw | o) (15 0,257 0,264 0,327
nhién
pac | Nangluethich g o0y | o6 0,312 0,313 0,374
utng sinh ké
HR nhom ho NTTS bén ngoai cong dap Ba Lai (Khu
g’i vuc = 2) va trong dap (Khu vuc = 1) c6 hiéu so
- LAC trung binh 1a 0,0004 va p-value = 0,999 cho
- / \ NC thay, khong khac biét c6 y nghia thong ke gitra hai
0.1 nhom nay.
0

\

Hinh 3. Gi4 tri nim ngudn von sinh ké
trung binh ctia ho NTTS
Két qua phan tich phuong sai mot yéu to
(ANOVA) cho thay, su khac biét c6 y nghia thong
ké gitta cac nhom noéng hod phan theo khu vuc
NTTS vé LAC véi gia tri F 1a 0,0822 va p-value =
0,000, ching té rang it nhat mot trong cac nhom

\

FC pPC

c6 su khac biét dang ké vé mat thong ke (Bang 5).

Két qua so sanh cap doi Tukey chi ra rang:
Nhom ho NTTS bén trong cong dap Ba Lai so voi
nhom do6i chung c6 hiéu s6 LAC trung binh 14 -
0,0615, voi p-value = 0,000 cho thay, su khac biet
c6 y nghia thong ké gitra hai nhém nay. Nhom ho
NTTS beén ngoai cong dap Ba Lai so v6i nhom ho
do6i ching c6 hiéu so6 LAC trung binh 1a -0,0610,
voi pvalue = 0,000, tiép tuc khang dinh su khac
biét c6 y nghia gitra hai nhom nay. Tuy nhién, gitta
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Két qua phan tich cho thdy, cac nong ho bén
trong cong dap va bén ngoai cong dap Ba Lai c6 su
khac biet dang ké vé nang luc thich tng sinh ké so
voi cac ho khong lién quan dén cong dap Ba Lai.
Tuy nhién, gitta cac ho NTTS bén trong va bén
ngoai cong dap Ba Lai su khac biét vé nang luc
thich ting sinh ké khong dang ké.

Bang 5. Két qua so sanh Tukey va phan tich

phuong sai ANOVA vé LAC
ciia néng ho phin theo khu vuc NTTS
Hiéu so P - value
Danh muc trung binh
So sanh Tukey theo
nhém
Khu vire 1 voi 0 -0,0615 0,000
Khu vie 2 voi 0 -0,0610 0,000
Khu vuce 2 voi 1 0,0004 0,999
One way ANOVA test 0,0822 0,000

Ghi chu: Nhom doi ching I ho co khu wuc
NTTS bén ngoadi dip va khong chiu sur anh huong
ctia cong ddp Ba Lai (Khu vure = 0); ho co khu vue
NTTS trong cong dip Ba Lai (Khu wvirc = 1); ho co
khu vire NTTS ngoai cong dip Ba Lai (Khu vire =2).
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3.2. Thao luan
3.2.1. Kiém dinh su phu hop ctia mo hinh

Tat ca cac he s60 phong dai phuong sai
(Variance Inflation Factors - VIF) cta cac bién déu
nho hon 5, gia tri trung binh cta he s6 VIF 1a 1,22.
Vi vay, mo hinh khéng xay ra hién tuong da cong
tuyén, dir lieu dua vao nghién ctru 1a phu hop. Két
qua kiém dinh Breusch-Pagan cho thay, Prob >
chi2 = 0,0102 < 0,05. Ching t6 mé hinh c¢6 vi pham
gia thiét phuong sai sai so thay déi, do do da st
dung ky thuat woc luong viing hiép phuwong sai
(Robust) @€ khac phuc phuong sai sai s6 thay déi

ctia m6 hinh. Gia tri R?= 0,4841 cho thay, cac bién
doc lap giai thich duoc 48,41% su thay ddi ctia tinh
thich nghi sinh ké ctia ho NTTS trong ving
nghién ctu (Bang 6).

3.2.2. Két qua uoc lrong cdc yéu to anh hudng
dén tinh thich nghi sinh ké cua ho NTTS

Dua trén két qua & bang 6 vé muc do anh
hudng ctia cac yéu t6 dén cac chi s6 thanh phan
ctia tinh thich nghi sinh ké va téng nang luc thich
ung sinh ké ctia ho NTTS duoi tac dong cua viéc
xay dung cong dap Ba Lai, rut ra nhitng nhan xét
nhu sau:

Bang 6. Mtec d6 tac dong ctia cac yéu t6 dén tinh thich nghi sinh ké ctia ho NTTS

He s6 hoi quy
Bién HR SR FC PC NC LAC VIF
OLS OLS OLS OLS OLS OLS ROBUST
Vitri NTTS
cua ho (Khu
vuc)
1=Trong | -0,0392* |-0,0433**| -0,0575*** | -0,0335* | -0,0559** |-0,0459*** |-0,0459*** 151
cong dip 0,070) | (0,016) (0,003) (0,057) 0,027) (0,000) (0,000) ’
2= Ngoadi |-0,0437**|-0,0409** | -0,0637*** | -0,0336** | -0,0457* |-0,0455***|-0,0455*** 150
cong dip 0,039) 0,019 0,001) (0,049) (0,009) (0,000) (0,000) ’
Gioi tinh
o -0,0140 | -0,0122 0,0087 -0,0122 -0,0292 -0,0118* | -0,0118*
(Giéi tinh) 1,04
: 0,467) | (0441 0,612) (0,432) 0,227) (0,086) (0,086)
1=Ni 0=Nam
Tudi ctiacha | 0,0022 0,0007 0,0033** | 0,0039*** | 0,0047*** | 0,0030*** | 0,0030*** 118
ho (Tuoi) 0,140) | (0,556) (0,016) (0,001) (0,068) (0,000) (0,000) ’
S6 lao dong
0,0174** | 0,0087 0,0067 0,0137** 0,0117 |0,0116*** | 0,0116***
trong ho (Lao 1,07
dong) 0,037) | (0205 (0,366) (0,043) (0,796) (0,000) (0,001)
ong
S6 nam kinh
nghiémcta | 0,0014 0,0023 0,0027 0,0036 0,0092* | 0,0039** | 0,0039*** 119
cha ho (Kinh | (0,743) 0.513) 0.481) (0.302) (0,068) 0.013) ©0.007) ’
nghiém)
Dién tich
. 0,0170* | 0,0051 | 0,0271*** 0,0002 -0,0027 | 0,0093*** | 0,0093**
NTTS (Dién 1,10
tich) 0,061) | (0,494) (0,001) (0,983) (0,796) (0,004) (0,047)
ic
0,1356* |0,2016***| 0,1105 0,2435*** | -0,00002 | 0,1382*** | (0,1382***
cons
- 0,073) (0,001) 0.102) (0,000) (1,000) (0,000) (0,000)
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He s6 hoi quy
Bién HR SR FC PC NC LAC VIF
OLS OLS OLS OLS OLS OLS ROBUST
R? 0,1143 0,0725 0,1991 0,1438 0,1307 0,4841 0,4841
Prob> F 0,0007 0,0296 0,0000 0,0000 0,0001 0,0000 0,0000
Breusch-Pagan test P.value = 0,0102
Mean VIF 1,22

Ghi chu: (*): co y nghia 10%; (**): co y nghia 5% (***): co y nghia 1%. Miic do anh huong dén gid tri

HR.

Vi tri khu viec NTTS c6 anh huong tiéu cuc
dén gia tri HR. Cu thé, ho & khu vuc trong cong
dap co6 gia tri HR giam 0,0392 diém so v6i nhom

ho do6i chimg, ho ¢ khu vuc ngoai cong dap giam
0,0437 diém so v6i ho doi chung, hai sy khac biet
nay déu co y nghia thong keé. Ngoai ra, s6 lao dong
trong ho, dién tich NTTS c¢6 anh hudng tich cuc
dén HR cta nong ho véi he so tac dong 1an luot la
0,0174; 0,0170 diém. Tuy nhién, chua tim thay su
anh huong tich cuc cé y nghia thong ké cua gioi
tinh ctia cha ho, tudi cht ho va kinh nghiém dén
HR.

Mite do danh huong dén gid tri SR

Vi tri khu vuc NTTS c6 anh hudng tiéu cuc
dén gia tri SR. Cu thé, ho NTTS & khu vuc trong
cong dap co SR giam 0,0433 diém so véi nhom ho
doi chimg, ho ngoai cong dap giam 0,0409 diém so
voi ho doi chung, hai su khac biét nay déu co y
nghia thong ké. Tuy nhién, chua tim thay sw anh
hudéng c6 y nghia thong ke ctia gioi tinh, tudi, kinh
nghiém cua cha ho, so luong lao dong va dién tich
NTTS anh huéng dén nguon von xa hoi.

Mitc do anh huong dén gid tri FC

Vi tri khu vuc NTTS c6 tac dong tiéu cuc dén
gia tri FC. Ho NTTS & khu vuc trong dap co6 FC
giam 0,0575 diém so voi nhom doi chimg, dong
thoi nhimg ho ngoai dap giam 0,0637 diém so voi
h¢ doi chung, hai su khac biét nay déu c6 y nghia
thong ke. Ngoai ra, tudi ctia chtt ho va dién tich
NTTS déu c6 anh huong tich cuc dén FC véi hé so
tac dong lan luot 1a 0,0033; 0,0271 diém. Nghién

ctru chua tim thdy su anh huong tich cuc c6 y
nghia thong ké ctia gioi tinh cta cha ho, s6 lao
dong va kinh nghiém dén FC.

Miic do anh huong dén gid tri PC

Ho NTTS & ca khu vuc trong cong dap va
ngoai cong dap co gia tri PC giam so voi nhom ho
doi chimg, cu thé, ho NTTS & khu vuc trong dap
c6 PC giam 0,0335 diém so voi nhom doi ching,
dong thoi nhimg ho ngoai dap giam 0,0336 diém
so voi nhom doi chimg. Tudi ctia cht ho va s6 lao
dong trong ho déu co anh huong tich cuc dén
ngudn von vat chat voi he so tac dong lan luot 1a
0,0039; 0,0137 diém. Két qua chua tim thdy anh
huong tich cuc c6 y nghia thong ké cta gioi tinh,
kinh nghiém cht h¢ va dién tich nuoéi trong khong
¢6 anh huong dén PC.

Miic do anh huong dén gid tri NC

Vi tri NTTS ¢6 anh hudéng dén gia tri NC cia
cac ho NTTS. Dac biét, nhimg ho NTTS & khu vuc
trong cong dap c6 NC giam 0,0559 diém so voi
nhom ho d6i chimg; khu vuc ngoai cong dap co
NC giam 0,0457 diém so v6i nhom d6i chimg va
déu c6 y nghia thong keé. Cac yéu to tudi va kinh
nghiém cta chi ho NTTS c6 tac dong tich cuc cod
y nghia thong ké dén gia tri NC. Tuy nhién, chua
tim thady su anh hudéng tich cuc cé y nghia thong
ké cta gioi tinh caa cha hg, so luong lao dong va
dién tich NTTS.

Maic do tdc dong cia cdc yéu to dén tong ndang
e thich nghi sinh ké cia ho NTTS

Két qua nghién cttu cho thdy, vi tri cia khu
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vuc NTTS déu c6 anh hudng tiéu cuc twong duong
nhau dén kha nang thich nghi sinh ké ctia nong ho
NTTS so voi nhom doi chimg, ca hai su khac biet
nay déu co6 y nghia thong ké. Cu thé, nhitng nong
ho & trong cong dap c6 kha nang thich tmg sinh ké
giam 0,0459 diém so véi nhom doi ching. Tuong
tw, nhitng nong ho & ngoai dap giam 0,0455 diém
so v6i nhom d6i ching. Diéu nay ching to, cac
nong ho & cang xa khu vuc dap thi kha nang thich
nghi sinh ké cang manh mé va phat trién bén viing
hon.

Két qua con cho thdy, cac yéu to tudi, kinh
nghiém canh tac thay san cta cht hg, s6 nguoi lao
dong trong noéng ho, dién tich NTTS ciing c6 anh
hudng tich cuc c6 y nghia thong ké dén nang luc
thich nghi sinh ké ctia ho NTTS. Chimng to viec mo&
rong dién tich NTTS, c6 thém lao dong déu cé thé
cai thién kha nang thich nghi sinh ké cia nong ho,
nhat 1a voi nhitng ho c6 cht ho 1on tudi c6 nhiéu
kinh nghiém NTTS. Tuy nhién, két qua cting cho
thay, doi voi nhitng cht ho 1a nit gidi thi c6 anh
hudng tiéu cuc c6 y nghia dén nang luc thich nghi
sinh ké ctia ho NTTS hon d6i véi chi ho 1a nam
gioi.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién cttu da chi ra cac yéu t6 anh huong
dén tinh thich nghi sinh ké ctia cac ho NTTS dudi
tac dong cua viec xay dung cong dap Ba Lai tai
tinh Bén Tre. Két qua nghién cttu cho thay, gia tri
ngudn von sinh ké va kha nang thich nghi sinh ké
ctia cac ho NTTS ¢ ca hai khu vuc trong cong dap
va ngoai cong dap déu thap hon so véi cac ho &
nhom d6i ching. Nhin chung, tinh thich nghi sinh
ké trung binh ctia cac ho khao sat ¢ muc trung
binh 1a 0,331.

Nghién ctru nay cho thdy, cac yéu t6 gom:
Tudi, kinh nghiém ctia cht ho, s6 luong lao dong
chinh va dién tich NTTS déu c6 anh hudng tich
cuc va co y nghia thong ke dén téng nang luc thich
nghi sinh ké ctia ho NTTS, ngoai trir gi6i tinh cht

ho 1a nit sé c6 anh huwong tiéu cuc va c6 y nghia
dén tong nang luc thich nghi sinh ké.

Nhitng phat hién ndy nhian manh tam quan
trong ctia viéc xem xét cac yéu to ca nhan va diéu
kién san xuat trong viéc dinh hinh kha nang sinh
ké bén viing ctia cac nong ho NTTS trong boi canh
thay d6i moi trudng va khi hau.

4.2. Kién nghi

bé tang cuong nang luc thich tng sinh ké cho
ho NTTS quanh cong dap Ba Lai can ctng co, gia
ting ca nim nguon von sinh ké, trong do can dic
biét quan tam dén cac giai phap dé giap gia tang
gia tri sinh ké duoc cho 1a diém yéu nhat cta cac
ho khéo sat, cu thé:

Can gia tang tuong tac gitra nong ho voi mang
luoi xa hoi chinh thitc (chinh quyén va doan thé
dia phuong) 1a van dé can duoc quan tam trong
thoi gian téi nham tang cuong su hd tro tir nhiéu
bén cho nong ho (vé tap huén, hoi thdo, gap go va
trao d6i voi can bo khuyén nong, cac van dé lien
quan dén san xuat) la diéu can thiét dé cang co
ngudn von xa hoi. Pia phuong can c6 chién lugc
tich tu ruong dat, gitp nong dan lién két voi nhiing
nong ho lan can mo rong dién tich dé nang cao
von tu nhién va giam tinh manh mun trong NTTS
tai ving nghién ctru. Can thao go cac kho khin dé
nong ho dé dang ti€p can cac nguon vay chinh
thitc, da dang hoa sinh ké, tao thu nhap.

Bén canh nhiing van dé néu trén, cac nghién
ctru trong tuong lai can nghién ctu sau hon vé su
anh hudéng ctia nhiéu yéu to khac (tac dong cuc
doan vé BDKH, nguon nudc, cac chién luoc thich
ung cht dong ctia dia phuong, chinh sach hé tro
ctia chinh quyén dia phuong) dén tinh thich nghi
sinh ké ctia nong ho NTTS. Péng thoi, mé rong
huong nghién ctu, so sanh su khac biét gitra
nhom ho NTTS véi cac nhom néng ho khac.
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STUDY ON THE FACTORS AFFECTING THE LIVELIHOOD ADAPTABILITY OF AQUACULTURE
HOUSEHOLDS UNDER THE IMPACT OF THE BA LAl DAM
IN BEN TRE PROVINCE

Tran Hoai Giang""

Southern Sub-Institute of Fisheries Economics and Planning
Summary

A study using primary data from 212 aquaculture households (79 households outside the Ba Lai
dam, 71 households inside the dam and 62 control households outside and not affected by the
dam) from 6 communes in Ba Tri and Binh Dai districts, Ben Tre province. The IPCC livelihood
adaptability measurement method and the DFID sustainable livelihoods framework were used to
classify and measure five household livelihood capitals, showing that the livelihood adaptability
of surveyed households is at a moderate level (LAC = 0.331). The results of the Tukey pairwise
comparison and ANOVA analysis show that households with aquaculture areas inside and
outside the Ba Lai dam have livelihood adaptability capacities of (LAC = 0.312 and 0.313)
respectively, lower than the control group (LAC = 0.374), with average differences of -0.0615 and -
0.0610 and a p-value = 0.000. The results of multivariate linear regression analysis indicate that,
except for the gender variable where the household head is female, factors such as the age,
experience of the household head, number of main laborers, and the area of aquaculture land are
positively correlated with the five livelihood capital values and the livelihood adaptability of the
households.

Keywords: Ba Lai dam, aquaculture households, sustainable livelihood framework, livelihood
adaptation, livelihood capitals.
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NGHIEN CUU XAY DUNG BUONG CONG SAP BO NHA
KHUNG BE TONG COT THEP CHIU TAC BONG CUA
CHIEU SAU NGAP NUGC VA VAN TOC DONG CHAY

TRONG VUNG LU LUT O VIET NAM
Luong Thi Thanh Huong ", Poan Xuan Quy', Nguyén Canh Thai'

TOM TAT

"Truong Pai hoc Thuy loi
*Email: thanhhuong @tlu.edu.vn

Nghién ctru phat trién mo hinh duong cong sap d6 cho nha khung bé tong cot thép dua trén
chiéu sau va van toc dong chay, dé xac dinh kha nang chéng chiu ctia nha truoc tac dong cia la
lut. Nghién ctru da thiét 1ap co sd ly thuyét va quy trinh phan tich dé xay dung duong cong sap dé
nha dua trén cac tiéu chuin xay dung & Viet Nam, trong d6 xét dén ap luc thay tinh, thay dong,
tai trong gi6 va khoi luong ban than ctia két cau. Két qua cho thdy, su khac biét vé kha nang bi
sap d6 ctia nha khung bé tong cot thép hai tang trong truong hop nudc lia dang nhanh (nhu li vor
dap) va la dang cham (nhu la song). Nghién ctru dong gop co s khoa hoc vé phat trién duong
cong sap d6 nha tai Viet Nam, tir d6 udc tinh thiét hai va rai ro ngap lut cho nha ctra trén quy mo
rong, gitp nang cao kha nang tmg pho véi thién tai it lut va bao vé cong dong.

Tt khoa: Li lut, duong cong sap do, van toc dong chdy, nha khung bé tong cot thép, chiéu sau

ngap nuroc.

1. BAT VAN BE

Trong boi canh hién dai, cac cong trinh xay
dung nha dong vai tro thiét yéu trong viec dam
bao an toan cho con nguoi va bao vé tai san. Dudi
tac dong ctia bién ddi khi hau va do thi hoa, tan
suat va cuong do cta la lut dang ngay cang gia
tang, lam cho viéc danh gia rui ro la lut, trong do
o rdi ro 1a lut doi voi cac cong trinh nha tré nén
cap thiét hon bao gio hét. Viéc thiét lap duong
cong sap d6 do la lut 12 mot cong cu quan trong
trong quan ly ri ro, giap hiéu ro hon vé muic do
thiét hai ctia cong trinh...

Chiéu sau ngap lut 1a thong s6 phd bién nhat
duoc st dung trong danh gia thiét hai do la lut [1 -
4]. Tuy nhién, cac nghién ctru cho thay, thiét hai
do la lut chiu anh hudng bdi nhiéu yéu to va xét
dén mot thong s6 chiéu sau cé thé dan dén do
khong chac chan cao trong két qua [5, 6]. Thiét
hai do la lut khong chi ty lé thuan voi chiéu sau
ngap ma con phu thudc vao van toc dong chay.
Diéu nay can duoc cha y doi voi két cau nha trong
vung li lut, noi su két hop gitra chiéu sau va van

toc co thé gay ra thiét hai nghiém trong hon [7].
Van t6c dong vai tro quan trong trong du doan hu
hong hodc do 6n dinh ctia két cau xét tir goc do an
toan, dong thoi ciing 1a mét yéu t6 can xem xét khi
woc tinh thiét hai, dac biét trong truong hop la lut
do vo dap, song than va nuéc dang do bao, ciing
nhu cac khu vuec mién ndi nudc la chay xiét [8].

La lut gay ra thiét hai cho nha véi cac mic do
khac nhau. Van téc dong chay anh hudéng dang ké
dén do 6n dinh va nguy co sap d6 cta cong trinh,
c6 thé xac dinh thong qua phan tich mo hinh két
cau. Cac muc thiét hai nhe hon & cac tién ich va
hoan thién toa nha, chang han nhu: Hu héng cira,
toc mai, 16p trat son, xi mang, két cau go, cing
nhu cac hé thong dién va nudc, can dugc khao sat
va danh gia thuc té dé co cai nhin day da vé muc
do thiét hai xay ra, khong thé duoc danh gia truc
tiép thong qua phan tich kha nang chiu tai.

Nghién ctu ctua Clausen (1989) [9], Pistrika
va cs (2014) [10], Thapa va cs (2020) [11], Pistrika
va Jonkman (2010) [12] da dua trén su két hop
gitta chiéu sau va van toc dong chay dé danh gia
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su 6n dinh ctia cac toa nha. Cac két qua nay da
duoc ap dung va so sanh véi dir lieu diéu tra thiet
hai thuc té. Tuy nhién, két qua cac nghién ctu
ciing chi ra rang, cac duong cong sap dé co xét
dén chiéu sau va van toc dong chay cho nha co su
khac biét ro ret gitta cac loai két cau va gitta cac
khu vuc, do su khac nhau vé diéu kién dia ly va
tiéu chuin xay dung. Do do, dudng cong sap do
duoc phat trién cho mot khu vuc nhat dinh khong
thé ap dung mot cach chinh xac cho cac khu vuc
khac. Piéu nay nhan manh tam quan trong cta
viéc diéu chinh hoac xay dung cac duong cong sap
d6 pht hop véi cac yéu to dia phuong.

Muc tiéu ctia nghién ctru nay 1a phat trién mot
mo hinh duong cong sap d6 do li lut cho két ciu
nha khung bé tong cot thép (BTCT) cé xét dén
van toc dong chay phu hop véi tieu chuin xay
dung va dac diém nha cta Viet Nam. DPuong cong
sap d6 nha theo chiéu sau - van toc, thé hién moi
quan hé gitta chiéu sau ngap nudc va van toc dong
chdy, duoc phat trién nham xac dinh kha ning
chong chiu ctia toa nha trudc cac tac dong la lut.
Puong cong sap d6 nay cing thé hién muic do hu
hong nghiém trong nhat cua cac toa nha dudi tac
dong cua li lut trong cac phan muc thiét hai. Két
qua nay khong chi cé gia tri trong linh vuc nghién
ctru vé két cau cong trinh ma con cé y nghia thuc
tién quan trong trong viéc udc tinh thiét hai trong
cac kich ban la lut tinh toan, phuc vu quan ly rii ro
va quy hoach xay dung trong khu vuec li lut.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan loai li va tac dong ld lut 1én nha

- Phan loai Ii: Xét trén quan diém vé tai trong
tac dung 1én cong trinh, la lut tac dong lén céng
trinh duoc chia thanh 2 treong hop: La dang cham
(I cham) va la dang nhanh (It nhanh) [13]. Viéc
phan biét It cham va lia nhanh tty thuoc vao toc do
gia ting muc nudc cing nhw van téc dong nudc,
dac diém dia hinh khu vuc, tuy nhién chua nghién
ctu nao dinh luong tiéu chi phan biét hai loai li
nay. Trong nghién ctru xem xét, li cham la truong
hop la song dién hinh, chiéu sau ngap nuoc ting
cham cho phép nudéc tham vao toa nha qua cac
khe hé nho cta ctra ra vao va ctra s6. Tinh trang
nay khién muc nuéc li vé co ban can bing & hai

bén tuong ctia mot két cau nha, dan dén triet tieu
ap luc thuy tinh. La nhanh 1a hién tuong khong
thuong xay ra, khi toc do gia ting muc nudc nhanh
va nudce la di chuyén voi téc do 1on. Hinh thic nay
c6 thé gay ra boi cac tinh huong nhu: Vo de, dap
hay li quét, voi gia dinh quan trong nhat 1a nudc la
dang lén dt nhanh, dé nuoc khong tham vao toa
nha, bén trong nha coi nhu kho rao. Ap luc thiy
tinh tac dong mot bén tuwong. Pay 1a tinh huong
xau nhat trong khi tinh toan tai trong tac dung lén
két cau, dong thoi ciing gia dinh su két hop gitra
chiéu sau nude li va van toc nude li xay ra tice
thoi, cho phép tinh toan thiét hai t6i da do6i voi la
lut [13]. Péng thoi, trong cac kich ban xay ra vo
de, dap, chiéu sau ngap nuoc va van toc dong chay
16n hon rat nhiéu so véi cac truong hop ngap lut
do li song thong thuong.

- T4c dong cua Ia lut Ién nha: Tac dong cua la
lut dén cong trinh duoc thé hién ¢ hinh 1.

Co ché pha hoai phu thudc vao cac yéu to vé
xay dung, tinh chat ctia nuéc li va cac thong s6 vé
ngap lut. Yéu t6 xay dung duoc xét dén 1a kiéu
cong trinh xay dung, vat liéu cing nhu thoi gian
xay dung do anh huong dén do bén cua vat lieu
theo thoi gian; nha xét dén trong nghién cttu phan
loai theo tiéu chuin xay dung ctia Viet Nam vé
kiéu cong trinh va vat liéu xay dung; yéu to thoi
gian xay dung duoc bo qua khi tinh toan trong
nghién cttu nay. Dong nudc c6 ham lugng bun cat
cao sé co tac dong lon hon so véi nudc trong, tuy
nhién nghién ctru chi xét dén tac dong ctia nudc
lén cong trinh, khong xem xét anh huong dong
manh vun. Cac yéu t6 ngap lut nhu: Chiéu sau
muc nuoc, van toc va thoi gian ngap lut cung voi
su két hop cta song, gié co thé tac dong dén cac
cong trinh; nghién cttu nay chi xem xét ap luc thiy
tinh, ap luc thily dong va tac dong ctia gio. Néu gia
tri noi luc do t6 hop tai trong tac dung lén cong
trinh vuot qua stc bén ctia két cau sé dan dén sap
d6 két cau mot phan hodc toan bo. Ngoai ra, xoi
mon nén moéng do nudc hoac béi lang tram tich c6
thé lam gidm kha nang chiu tai cia méng cong
trinh, nhung cac yéu t6 nay khong duoc xem xét
trong nghién cttu. Thém vao do, vi tri xay ra su co
cong trinh, huéng dong chay tac dong vao két cau,
cac bién phap bao vé cong trinh cling dong vai tro
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quan trong anh huéng dén do bén ctia két cdu. Sy két cdu mot phan hodc toan bo cong trinh (Hinh 1).
két hop ctia cac yéu to nay c6 thé dan dén sap do

Yéu to xdy dung W}_ s N
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Hinh 1. Quan hé giita c4c yéu t6 lii lut va yéu t6 xay dung dén co ché ph4 hoai [14]

2.2. Xac dinh cAc tai trong va t6 hop tai trong

- 70 hop tdi trong tinh todn: Vi phan tich nhu
trén, cac tai trong duoc xét dén trong nghién ctu
bao gém: Khoi luong ban than (TT), hoat tai st
dung (HT), ap luc thay tinh (ALT), ap luc thuy
dong (ALD) va tai trong gi6 (GT). T4 hop tai trong
lay theo TCVN 2737:2023 [15]. Khi nhiéu tai trong

ngan han tac dong, hé s6 t6 hop lan luot 1a 1; 0,9;
0,7. Hé s6 tam quan trong xac dinh theo mitc do
quan trong cta cong trinh, duoc lay bang 1. T6
hop tai trong va cac hé so t6 hop tai trong tinh toan
cho truomg hop la nhanh va lia cham duoc thé hién
& bang 1 va hinh 2.

Bang 1. Cac hé sd t6 hop tai trong [15]

T6 hop TT HT ALT ALD GT
Li nhanh 1,0 0,9 1,0 1,0 0,7
Li cham 1,0 0,9 1,0 0,7
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Hinh 2. So @6 t6 hop lyc tinh toan
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- Xdc dinh tai trong
Ap luce thay tinh va thuy dong

Trong qua trinh bi ngap la, cac cong trinh sé
chiu ap luc thay tinh cho dén khi nudc vao nha va
khéng c6 su chénh léch muc nudc bén trong, bén
ngoai cong trinh. Tai thoi diém do, ap luc thay tinh
sé can bang & ca 2 phia cta btic tuong va bi triét
tiéu. Gia dinh trong nghién cttu, voi ld nhanh,
nudc khong Kkip can bang mit trudc va sau tuong,
co ap luc thay tinh tac dung mat trudc tuong. Voi
It cham, ap luc thay tinh bi triét tiéu.

Ap luc thay tinh va thay dong ctia nuwoc 1én
nha (don vi N/m) (Hinh 3) dugc xac dinh theo
cong thuec [14]:

Py =pgd (1)
Ps= 1/2CDpV2 (2)

Trong d6: p 1a dung trong cda nudc (1.000
kg/m®); g 1a gia toc trong truong (9,81 m/s%; d 1a
chiéu sau ngap nuoc (m); v 1a van téc dong nudc
(m/s); Cp 1a hé s6 nham ctia nuedc phu thudc vao ti
lé gitra chiéu rong cta toa nha tiép xdc voi nudc va
chiéu sau cta nudc (tir 1,2 - 2). Truong hop tac
dung lén tAm phang vuong goc voi dong chay Cp, =
1,2 (3D); truong hop tac dung 1én dai vuong goc
voi dong chay Cp, = 2. Hinh 3 cho thdy, 4p luc thiy
tinh va thuy dong tac dung lén mot phia ctia nha
theo chiéu cao H (bing 6,6 m). Trong tinh toan,
voi moi gia tri ctia van toc nudc sé cho chiéu sau
ngap nuoc tir 0 - 6,6 m dé khao sat.

A
Lle]
I
— s
- >
d _
>
= 2
—>
pS pw

Hinh 3. Ap Iuc thiy dong (p) va thiy tinh (p,)
cta nuoc lén nha [14]

Ap lue gié

Téac dong do gi6 duoc xac dinh trong diéu kién
lam viéc binh thuong ctia mot ngoi nha khi co gioé

xay ra. Day duoc coi la mot taic dong thuong xuyén
va hién c6 lén cong trinh ngay ca trong trueong hop
c6 la lut. Gia tri cta tai trong gi6 (daN/m? duoc
xac dinh theo TCVN 2737:2023 [15]:

W, = WSS,lOk(Ze) cG; 3)

Trong do: Wy = yW, la cong thirc chuyén
déi ap luc gio chu ky lap 20 nam xudng 10 ndm voi
hé s6 chuyén déi bang y; = 0,852. W, 1a ap luc gioé
co so theo chu ky 1ap 20 nam, duoc tra theo bang
phan viung 4p luc gié theo tiéu chuédn, trong
nghién cttu nay c6 gia tri bing 95 daN/m?’ (trong
vung ngap lut.

He s6 khi dong ¢ (cho gi6 ddy — phia truéc va
gi6 hut — phia sau nha) va k(ze) - he so ké dén su
thay déi ap luc gié theo do cao va dang dia hinh
duoc tra theo tiéu chuén.

G, 1a he so giat 14y bang 0,85 (cho nha c6 chu
ki dao dong T, < 1 s). Tac dong cua gi6 duoc khai
béao trén 2 cot nha phia ddy va phia hut gio ting véi
dién chiu tai bang véi khoang cach giita hai khung
nha. Téng hop tac dong ctia gi6 lén cong trinh sau
d6 duoc nhan véi hé so tin cay bang 2,1. Pham vi
tac dong cta gid la ttr mat nudc téi mai ctia nha.

14i trong ban than va hoat tai sir dung

Tac dong nay bao gom: Khoi luong ban than
ctia két cau, cac lop vat lieu cau tao nha (tuong
x4y, san bé tong, san mai, cac 16p via trat, lat san,
cac lop chong nong) (duoc goi chung 1a tinh tai —
TT) va hoat tai stt dung léen nha (HT) (d6 dac, con
nguoi). Gia tri cua chung (TT) duoc tinh toan theo
do day, khoi luong riéng va gia tri quy dinh theo
tieu chuidn (HT), tong hop gia tri tac dong len
khung duoc nhan voi budc khung (d6i voi tai trong
phan bo déu trén san), hoac nhan véi chiéu cao tac
dong (chiéu cao tuong) [16], [17].

2.3. Xac dinh noi e ctia khung va noi luc gidi
han

Sau khi xac dinh duoc tai trong cho cac truong
hop chiéu sau ngap tuong tmg voi van toc, stt dung
phan mém ETABS dé mo hinh héa. Khung duoc
mo6 hinh béi cac phan tir thanh lién két voi nhau va
vOi mong tai cac nut cimg duoc phan mém xac
dinh ty dong. Cac tai trong tac dong duoc dua vao
mo hinh dé xac dinh cac gia tri noi luc.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2024 85



KHOA HOC CONG NGHE

Gia tri noi luc pha hoai tuong tng voi chiéu
sau ngap nudc va cac gia tri van toc dong chay
duoc xac dinh theo tieu chudn TCVN 5574:2018
[18].

Tinh todn cdu kién bé tong chiu nén léch tim
theo ndi Iirc gior han

Theo TCVN 5574:2018 [18], tinh toan cau kién
bé tong chiu nén léch tam khi luc nén doc nam
trong pham vi tiét dién ngang ctia cau kién theo
diéu kién:

Ne < RyA; (hy-0,5%)+R A (hga) (4

Trong d6: N (kN) 1a luc doc tac dung; e (m) la
khoang cach tir diém dat luc doc N dén trong tam
tiét dién cot thép chiu kéo hoac chiu nén it hon
(khi toan bo tiét dién chiu nén), duoc xac dinh
theo cong thuc:

r
hg-ﬂ

®

e =eqyn+

Trong do: R, la cuong do chiu nén doc truc
tinh toan cua bé tong doi voi trang thai gioi han
tht nhat (kN/m?; A, (m? la dién tich ving nén
ctia bé tong, duoc xac dinh tir diéu kién trong tam
trung voi diém dat luc doc N (c6 ké dén hé s6 uon
doc; R,. 1a cuong do cot thép vung nén (kKN/m?);
A’ 1a dién tich cot thép viing nén (m?); n 1a chiéu
cao vung chiu nén x (m) va cac hé so tinh toan
duoc xac dinh theo cac cong thuc cuaa tiéu chudn;
a’ (m) la khoang cach tir mép tiét dién dén trong
tam cot thép chiu nén; h, (m) la chiéu cao tinh
toan cuta tiét dién, tinh bang h — a (a 1a khoang
cach tir mép tiét dién dén trong tam cot thép chiu
kéo) voih (m) 1a chiéu cao tiét dién.

Tinh todn cau kién bé tong chiu uon theo noi
lure gior han

Tinh toan cau kién bé tong chiu uon duoc tién
hanh theo diéu kién [18]:

M < M, (6)

Trong d6: M (kNm) la mo6 men uén do ngoai
luc tac dung; M, (kNm) la mé men udn gidi han
ma tiét dién cau kién c6 thé chiu duoc. Gia tri M,
d6i voi cau kién chir nhat duoc x4c dinh theo cong
thic:

M, = Ribx(hs0,5%) + R, (ha) ()

X (m) 1a chiéu cao vung nén duoc xac dinh
theo cong thuc:
_ RgAg—Rg-As

X=—""7T7"

Rpb

Trong do: R, 1a cuong do cot thép chiu kéo
(kN/m?); A, 1a dién tich cot thép chiu kéo (m?).

Thuong thi cac phé hoai xay ra cho cot va dam
trén tiét dién thang goc trudce (chiu nén, chiu udn)
nén khong xét t6i kha nang pha hoai do luc cat
trén tiét dién.

2.4. Quy trinh xay dung dudng cong sap d6
nha

Két cau nha khung BTCT duoc coi 1a bi pha
hoai, sap d6 khi dam hodc cot ctia nha mat kha
nang chiu luc. Puong cong sap dé nha la biéu doé
thé hién su twong quan gitta cac gia tri chiéu sau
ctia nudc va van toéc dong chay tai nhimg diém ma
dam hoac cot khung dat toi nguong gioi han chiu
luc toi da.

Quy trinh nghién ctru don gidn nhiam danh gia
pha hoai cta li lut (va cac tac dong di kém) lén két
cau nha BTCT, tir @6 xay dung duong cong sap dé
nha duoc dé xuat nhu sau:

- Tién hanh nghién citu chi tiét cac thong so
ky thuat dién hinh ctia cong trinh nha tai khu vuc
thuong xuyén chiu tac dong cta la lut, bao gom:
Kich thuéc dam cot, khoang cach budc, nhip
khung, chiéu cao tang va téng so tang cta cong
trinh. Viéc xac dinh chinh xac cac thong s6 nay la
co s& dé danh gia kha nang chiu luc va muic do an
toan cta cong trinh dudi tac dong ctia cac yéu to la
lut.

- Thuc hién tinh toan tai trong tac dung lén
nha, bao gom: Khai luong ban than cta két cau va
cac lop vat lieu xay dung, hoat tai phat sinh tir cac
yéu to st dung, tai trong gio, ciing nhu ap luc thay
tinh, thity dong cta dong chay trong diéu kién la
lut.

- Doi voi timg gi4 tri chiéu sau ngap, thuc hién
viéc tang dan van toc dong chay tac dung lén nha
dé xac dinh tai trong nudc tac dong len két cau,
két hop voi cac tai trong khac da tinh toan.

- Tinh toan noi luc phat sinh trong cac ciu
kien két cdu nhu dam, cot; xac dinh cac vi tri cé
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nguy co pha hoai két cau dudi tac dong cua cac
mtc chiéu sau va van toc nudc khac nhau.

- Sau khi xac dinh duoc cac biéu do noi luc
(bao gdbm: M6 men uon va luc doc) ctia dam va cot
theo timg muc chiéu sau cua muc nudc tng voi
cac gia tri van toc khac nhau, tién hanh cac budc
tinh toan thit dan dé xac dinh cac gia tri chiéu sau
nudc tuong tng voi méi gia tri van toc, tai do kha
nang chiu luc ctia dam hodc cot khung dat dén gioi
han thiét ké cho phép. Téng hop cac diém nay
duoc duong cong sap d6 theo hai bién chiéu sau
ngap va van toéc dong chay tac dong lén két cau
nha.

3. KET QUA NGHIEN CUU VA THAO LUAN

boi tuong nha BTCT duoc lua chon nghién
ctru 1a két cau khung dién hinh ctia mot ngoi nha
dan dung & Viét Nam. Nha bao gém 5 gian, mdi
gian 4,2 m, chiéu ngang nha 4,2 m, nha 2 tang,
chiéu cao méi tang 3,3 m. Dam co6 kich thudc
(rong x cao) 22 x 30 cm bo tri 16p trén va dudi
3d18, cot co kich thuoc 22 x 22 cm b6 tri 4022
chiu luc. Bé tong mac cap bén B15 (mac 200#), cot
thép CB300-V.

9,9

28,8

Trong nghién ctu, chiéu sau ngap duoc chia
lam 12 mtc, ting dan dén khi bang chiéu cao cta
nha, véi cac mac: 0,55 m; 1,1 m; 1,65 m; 2,2 m; 2,75
m; 3,3 m; 3,85 m; 4,4 m; 4,95 m; 5,5 m; 6,05 m va
6,6 m. Tuwong ting v6i moi chiéu sau, gia tri van toc
dong chay thay d6i tir 0 - 10 m/s (mdi budc tang 1
m/s).

3.1. C4c gia tri noi luc téng hop lén dam va cot
khung

Sau khi xac dinh duoc cac tai trong tac dong
lén nha, st dung phan mém phan tich két ciu
ETABS [19] dé xac dinh cac noi luc khung nha.
Hinh 4 thé hién so d6 tinh toan khung va khai bao
cac truong hop tai trong ung voi mot chiéu sau
ngap nhat dinh (3,85 m) voéi gia tri ctia van toc
dong nuéc 1 m/s.

Hinh 5 thé hién két qua moé men va luc doc do
tai trong tong hop tac dung léen khung trong 2
truong hop li nhanh va lia cham d6i véi chiéu sau
ngap d = 3,85 m va van toc dong chay 1a 1 m/s.

2,2 0,91

17,2
Hinh 4. So @5 tinh toan va tai trong tac dung lén khung nha BTCT trong phan mém ETABS

{ =,

Hinh 5. Noi luc (M, N) téng hop tac dung léen khung trong hai trieong hop li
a) Mo men tong hop do Ii nhanh (kN.m); b) Luc doc tong hop do lii nhanh (kN); ¢c) M6 men
tong hop do I cham (kN.m); d) Luc doc tong hop do Ii cham (kN).
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Téng hop néi luc cho truong hop dam san
tang 2, cOt bén trai 1a hai vi tri trén khung c6 gia tri
noi luc 1on dé xac dinh cac gia tri noi lyc lam pha
hoai két cau theo chiéu sau ngap nudc va van toc.
Gia tri téng hop noi luc 1én dam san tang 2 (mo
men phia trén) va cot trai cia khung trong truong
hop li nhanh va la cham véi chiéu sau ngap va
mot sO truong hop van toc dién hinh duoc trinh
bay ¢ hinh 6, 7, 8, thé hién mdi quan hé néi luc voi
chiéu sau va van toc dong chay ung voéi truong hop
lit nhanh. Hinh 9, 10, 11 thé hién méi quan heé giita
nodi luc voi chiéu sau ngap va van toc dong chay

350
2 300
E ;0 -/ / v=0m's
%/ 2;)0 ./ l,'l v=1ms
g _/ ’," v=3ms
o 150 /i -
2 100 4 J v=>5ms
‘§ . ._/,;."’ ----- v=Tms
) 0 v=9m/s
0 2 4 6 g — -v=10m/s
Chiéu sau ngap d (m)

Hinh 6. M6 men dam (li nhanh)

350
~ 300 ! /£
:*ZE - /- i , v=0ms
) : “ . v=1m/s
= 200 y £
3 S 4 v=3m/s
= 150 / s ;,
c 100 Y Pt -=-=-v=5ms
= ) ’
‘Eo ./,/ P P v=7m/s
50 ,1’4 £
Pl v=9m/s
0

0 2 4 6 8 —‘-V:10111/S

Chiéu séu ngap d (m)

Hinh 7. M6 men ¢t (li nhanh)

140
S—af=T
120 TSI~
\\ b j—
Z 100 -\ . M v=0ms
<) NN v=1ms
o 80 o\ \
b -\ A v=3ms
- 60 S \

% . \\ \\ -==v=5mfs
= \
B \ \ D v=T7ms

20 “\ & v=9m/s

v
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Hinh 8. Luc doc ¢t (li nhanh)

tuong tng cho trueong hop la cham.

C6 thé thay, cac gia tri mo men trong dam va
cot c6 xu huong di 1én trong khi luc doc trong cot
c6 xu huong gidm xuong. Khi van téc nudc tang
lén, cac gia tri noi lyc cling tang lén nhanh. Riéng
voi truong hop la cham, ¢ nhimg gia tri van toc
nudc nho (0 va 1 m/s) viéec nudc dang lén, giam
tac dong cua tai trong gié 1én nha, lam giam cac
mo6 men dam, cot va tang luc doc trong cot, khi do
can van toc nuoc du 1o6n moi lam ting cac gia tri
noi luc nay (tir 2 m/s tré 1én).

350
=300 / |
Z 250 . / v=0ms
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& R L’ v=3ms
° 150 D
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Hinh 9. M6 men dam (li cham)
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Hinh 10. M6 men cot (it cham)
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Hinh 11. Lyc doc cot (i cham)
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3.2. Puong cong sap dé cia két cadu khung

Sau khi c6 cac két qua noi luc téng hop, tién
hanh tinh toan tht dan cac gia tri noi luc cta két
cau dé tim gi6i han mat an toan. Do 1a truong hop
mo6 men dam vuot qua moé men giéi han cua tiét
dién (M, = 59,9 kNm); moé men va luc doc ctia cot
lon hon gia tri tinh toan bén vé phai cia cong thirc
4) va (7). Theo do, cac két qua xac dinh duong
cong sap d6 ctia khung nha duoc thé hién & bang 2
va hinh 12.

Két qua tinh toan dudng cong cho thay,
truong hop la nhanh (tuong tu nhu la vo dap) kha
nang gay ra pha hay déi véi nha 1on hon nhiéu so
voi lit cham. Vi du, voi cung gié tri van toc 3 m/s,
khung BTCT bi pha hoai voi chiéu sau 4,5 m véi la
cham va chi 3 m véi li nhanh. Véi truomg hop la
cham, khung BTCT chi bi pha hoai véi mot gia tri
van toc da 16n. Véi két cau dién hinh nha da chon,
van toc dong chay can lon hon v = 2,6 m/s

Bang 2. Gia tri chiéu sau g v6i van téc nudc lam pha hoai két ciu khung nha

La nhanh Lia cham
Noi lyc cot| Mo men | Ghi cha Noi Iic cot| Mo men | Ghi chu
v M - dam v M - dam
@/s) |4 ™ | kNm/N- | (eNm) /9 | ™ | kNm/N- | kNm)
kN) kN)
0 5,60 48/129 53 Cot PH
1 5,20 48/128 54 Cot PH
o |410| 48128 | 55 | cotPH | 26 | 660 | a7/117 | s | ;‘;Idam
3 3,00 48/129 50 Cot PH 3 4,40 48/124 59,8 Cot PH
4 2,10 | 48,5/131 49 Cot PH 4 2,35 48/128 50 Cot PH
5 1,64 | 48,5/131 47 Cot PH 5 1,65 48,5/131 47,5 Cot PH
6 1,25 | 48,5/131 46,5 Cot PH 6 1,30 48 5/131 47 Cot PH
7 1,05 49/132 46 Cot PH 7 1,05 49/132 45,8 Cot PH
8 0,86 | 48,5/131 45,4 Cot PH 8 0,88 48,5/131 45,7 Cot PH
9 0,75 | 48,5/131 45 Cot PH 9 0,76 48,5/131 45,6 Cot PH
10 0,67 | 48,5/131 45 Cot PH 10 0,68 48 5/131 45,4 Cot PH
6
E 5 1 Lii nhanh
ECT 4 Li cham
r% 2 -
1
0
0 2 4 6 8 10

Van téc v (m's)

Hinh 12. Quan hé gitra chiéu siau va van tdc dong chay téi pha huy két cdu nha BTCT

Khi van toc dong chay v < 4 m/s, pha hoai cta
khung BTCT chiu anh huéng lon béi chiéu sau
ngap; voi gia tri van toc lon hon, anh hudng cia
chiéu sau ngap giam dan, tac dong pha hoai chi
yéu do ap luc thity dong do anh hudng ctia van toc.

budng cong sap d6 theo chiéu sau - van toc
cho thay chiéu sau ngap dong vai tro quan trong
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trong viéc gay pha hoai két cau khi toc do dong
chay thap. Khi van toc vuot qua 4 m/s, van toc tro
thanh yéu t6 chinh gay pha hoai két cau, ngay ca
khi chiéu sau dong chay nho.

3.3. Thao luan

So sanh voi cac duong cong thiét hai theo
chiéu sau ngap lut nha BTCT dang duoc st dung
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tren thé gioi [20], [21] (Hinh 13) cho thay, khi chi
xét dén chiéu sau ngap lut, mirc do thiét hai lon
nhat cia nha BTCT 2 tang 1a 60 - 70%. Diéu nay
phu hop véi li lut ven song. Tuy nhién, thuc té tir
cac truong hop vo cac dap 1on da xay ra trén thé

80%

60% D
= 2t
= |"4d
_<§. 40% P =
5 Lo
= i Nhat Ban nim 2003
= 20% IJI, at Ban nam
/
’;,’ - - -Kazakhstan nam 2022
i
0% *

o 1 2 3 4 5 6 7
Chiéu siu ngap (m)
Hinh 13. Puong cong thiét hai nha BTCT theo
chiéu sau ngap [20], [21]

Viéc xay dung duong cong sap d6 nha dudi tac
dong ctia van toc va chiéu sau trong truong hop li
nhanh c6 thé giai thich duoc qua quan sat thiét hai
nha va co s¢ ha tang do vo dap tir thuc té. Doi voi
truong hop lit cham, khi luu toc da 16m va két hop
vOi muc nudc cao cé thé dan dén sap nha, teong tu
voi két qua nghién ctru cia FEMA (1999) [22].
biéu nay cho thay, su khac biét véi cac duong
cong thiét hai ngap lut chi phu thuoc vao chiéu sau
ngap. Khi ti€én hanh nghién cttu nay, do thiéu di
lieu lich str nén viéc kiém ching két qua khi xét
dén van toc 1la mot thach thire, tuy nhién st dung
mo hinh thay dong luc da duoc kiém dinh va logic
vé phuong phap luan tinh toan dua trén ly thuyét
vé két cau co thé dam bao két qua voi mot so gia
dinh va han ché; luc tac dong vao khung nha duoc
gia dinh theo phuong vuong goc voi két cau tuong
bao, khong xét dén su thay d6i huong dong chay
tac dung lén két cau, 1a tinh toan thién vé an toan;
st pha hay tiéu chuin (duoc xac dinh béi trang
thai gioi han) khong thé hién duoc qua trinh pha
hiy ctia cac toa nha va viéc toa nha bi pha huy &
mot hoac 2 cot trong nha BTCT khong dai dién
cho toan bo toa nha bi pha hiy & mac thiét hai
hoan toan; duong cong tinh toan vé mat ly thuyét
c6 thé khong phan anh dung ban chat vat ly tai
khu vie ngap lut thong thuong trong pham vi bién
trén va bién dudi ctia duong cong, vi du van toc rat
lon va chiéu sau nho khong xuat hién trong viing

gi6i (Hinh 14), cac két cau ha tang tai khu vuc ha
luu déu bi pha hoai. Piéu nay chung to, van toc
dong chay 16n c6 sttc phéa hoai doi voi bat ctir két
cau nha nao, trong do c6 két cdu nha BTCT.

Hinh 14. Nha BTCT bi sap khi v dap Derna,
Libya nam 2023 [23]
ngap lut thong thuong, chi co trén cac doc nudc
cuia cac cong trinh thay loi.

4. KET LUAN VA KIEN NGHI

Nghién ctru da lam ro co ché tac dong cta
chiéu sau va van toc dong chay lén nha khung
BTCT trong vung li lut. Co s ly thuyét va quy
trinh phan tich da duoc thiét 1ap dé xay dung
duong cong sap d6, xem xét dén céac yéu t6 ap luc
thty tinh, thay dong, ap luc gio, khoi luong ban
than va hoat tai st dung. Két qua cho thay, kha
nang bi sap ctia nha khung BTCT 2 tang co6 su
khac biét khi doi mat voi lii nhanh va la cham,
diéu nay nhin manh su can thiét cta viéc phan
biét hai truong hop la khi tinh toan tac dong dén
nha trong ving ngap lut.

Dé hoan thién nghién ctru vé thiét hai ctia nha,
can phat trién duong cong sap d6 cho cac loai két
cau khac nhue nha BTCT mét ting, nha gach va
nha g6, nham xay dung mot tap hop cac loai nha
toan dién cho vung ngap lut. Ké&t qua nghién ctu
duoc ap dung dé woc tinh va danh gia thiét hai cta
nha khung BTCT trong vung ngap lut c6 dong
chay van toc cao, dac biét 1a & ha du ho chuia vira
va lon khi xay ra cac su co vo dap.
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Summary

This study develops a collapse curve model for reinforced concrete frame buildings based on
water depth and flow velocity to determine their resilience to flood impacts. The research
establishes a theoretical foundation and analytical process for developing the collapse curve by
Vietnamese building standards, considering hydrostatic and hydrodynamic pressures, wind loads
and the self - weight of the structure. The results reveal significant differences in the collapse
potential of two - story reinforced concrete frame buildings in cases of rapid flood rise (i.e., dam
failures) and slow flood rise (like river floods). This study contributes to the scientific basis for
developing collapse curves in Vietnam, enabling broader estimates of flood damage and risk for
buildings, thus enhancing disaster response capabilities and community protection.

Keywords: Flood, collapsing curve, flow velocity, reinforced concrete frame building, water
depth.
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NGHIEN CUU KHA NANG TiCcH TRU NANG LUONG CUA

VAT LIEU NANO CARBON CHE TAO TU THAN DA
Db Tra Hueong® ", Ha Xuan Linh? Nguyén Vin Ta®, Tran Qudc Toan!, Nguyén Thi Thu Ha'
!Khoa Hoa hoc, Trirong Pai hoc Sur pham, Pai hoc Thai Nguyén

? Khoa Quoc té, Pai hoc Thai Nguyén

? Viéen Hoa hoc Vit liéu, Vién Khoa hoc va Cong nghé Quan s

TOM TAT

"Email- huongdt.chem@tnue.edu.vn

Bai bao nay gioi thiéu vé ché tao va nghién ctu kha nang tich trir nang luong cta dién cuc nano
carbon ché tao tir than da (dién cuc CNN). Dién cuc CNN c6 dién dung riéng con 65,35% so voi
dién dung riéng & chu ky 1 sau 1.000 CV, dién dung riéng la 253 F/g & mat d6 dong dién 1a 0,1
A/g. Phé téng tré cho thdy, dién tré chuyén dién tich nhé (R.) bang 2,15 Q. Khi nghién ctru tinh
chat dién hoa cta dien cuc CNN 1a anode trong cell pin Li - ion cho thdy kha nang luu trit tot ion
Li*, dung luong riéng cta pin (Li - ion) tai mat do dong tiéu chuan C/10 la 306,0 mAh/g, tai mat
do dong C/20 1a 435,5 mAh/g. Cell pin Li - ion sau khi phong dién c6 dién tré chuyén dién tich
R. nhé. Nhimg két qua nay cho thdy, co6 thé tmg dung dién cuc CNN lam anode trong pin Li - ion.
Nghién ctru sau hon c6 thé tap trung vao viéc toi wu hoéa quy trinh ché tao va kham pha cac ting

dung bd sung cho cac vat lieu dién cuc mai nay.

Tir khoa: Nano carbon than d4, siéu tu dién, anot, pin lithium-ion, phuong phap Hummer.

1. DAT VAN BE

Nang luwong 1a mét van dé quan trong duoc
toan cau quan tam vi sy anh hudng 16n dén hau
hét nganh cong nghiép, nong nghiép, du lich,...va
doi song cuia con nguoi. Ngay nay, nhiéu linh vuc
cong nghé nhu: Van chuyén, dién tir cam tay, thiét
bi y té, dung cu dién va luu trix dién do cac nguon
tai tao lién tuc (gio, mat troi, thay triéu,...), pin
laptop, pin xe dap, 6 to dién... phat trién manh me,
nhu cau st dung pin nap lai ngay cang ting. Thoi
gian pin nap lai st dung cang lau la diéu mong
muoén ctia ngudi stt dung. Vi vay, cac nha nghién
ctru luon tim ra cac giai phap cai tién kha nang luu
trit nang luong ctia pin, gitp tudi tho cta pin cao
hon. Pin nap lai pin Li - ion (LIB, Li - ion) hién
dang duoc quan tam téi nhu la mot trong nhiing
giai phap luu trit ndng leong t6i wu vi pin c6 mat do
nang luong cao va co ché phan tng tuwong doi don
gian. Bén canh d6, graphite cting duoc st dung
lam vat liéu anode cho pin Li - ion thwong mai boi
vi chu ky song dai va gia thanh ré. Tuy nhién,
graphite c6 dung luong riéng nho nén bi han ché
ung dung trong cac thiét bi doi héi luu trit nang

luong cao. Do do, ché tao cac vat liéu anode mai
dé khac phuc nhuoc diém trén 1a mot van dé mang
tinh thoi su, thuc tién cao.

Thoi gian gan day viec téng hop vat lieu nano
than thién moi truong nhuw nano carbon di tw
ngudn than da duoc nhiéu nha nghién ctu trén thé
gioi quan tam, do quy trinh khong qua phtc tap,
gia thanh dau tu thap [1 - 8]. Hién nay trong nudc
moi chi c6 Nguyén Thi Thay Hang va cs (2023) [9]
nghién cttu ché tao vat liéu carbon tir than da
Anthracite (Vang Danh, tinh Quang Ninh), hoat
héa bing NaOH va nung & nhiét do 800, 1.000,
1.200°C trong 3 gio (ATC). Két qua cho thay, vat
lieu ATC c6 kha nang st dung lam anode trong pin
Li - ion v6i tinh thuan nghich, kha nang duy tri
dung luong vuot troi, dung luong pin la 286,3
mAh/g. Chinh vi vay, bai bao nay da tng dung vat
lieu nano carbon ché tao tir than d4 ctia mo than
Phan Mé, huyén Phu Luwong, tinh Thai Nguyén
theo phuong phap Hummer, lam dién cuc anode
trong pin Li - ion. Pién cuc anode ché tao ding
chat két dinh Polyme Polyvinylidene fluoride
(PVDF), dung moi N-methylpyrrolidine, chat dan
dién la graphite va carbon nanotube. Dién cuc sau
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khi ché tao nghién cttu kha nang tich trit nang
lwong trong siéu tu dién va nghién cttu kha nang
tich thoat ion Li*, dung luong ctia pin Li - ion Kkhi
lam anode trong pin Li - ion.

2. THUC NGHIEM

2.1. Dung cu, héa chat

- H,S0, 95%; H,PO, 85%; KMnO, 99%; HCI 36%;
H,0, 30%; Graphite 95%; carbon nanotube 90%;
dung moi N - methylpyrrolidine 98%; chat két dinh
polyme polyvinylidene fluoride (PVDF) dang hat,
kich thuéc hat 5 mm; KOH 99%; graphite 90%;

carbon nanotube 98%; ludi ni x6p 98%; dung dich
LiPF; 1M pha trong dung méi ethylene carbonate:
Dimethyl carbonate: Ethyl methyl carbonate theo
ty le 1: 1: 1 vé thé tich 98% cac hoa chat duoc nhap
tir hang Merck (Ptc).

2.2. Ché tao vat lieu carbon

Vat liéu nano carbon x6p hiéu la NCC (Nano
carbon from coal) duoc ché tao tir than da duoc
mo ta chi tiét theo nghién cttu ctia Do va cs (2024)
[10]. Quy trinh ché tao duoc thé hién trong hinh 1.

Than da Hon hop H>SO4:HNO; lay
Z theo tilé 3:1
=
=3
v
cc Khuay ar, gia nhiet tai
90 do C trong 30 phut
SEEEIR A
=EEERE
LR )
\J Thn -
o , Nang 1én 90 d6 C — =0 X0
Them 6g Khuay tir gia ‘A.g o e Khuay HC137%
T roi them 50 ml 15 phiit : 4
KMnOqy nhiét & 45 do E S phu
C trong 1 gid nuoc cat +4 ml

Vat liéu

nano carbon R X
‘ ‘ G 90d6 C

-
Lim kho

Dung dich Khuay, ly tim,
pH =7 rita nhiéu lan

Hinh 1. So @6 ché tao vat lieu CNN

2.3. Ché tao dién crec CNN va cell pin Li - ion

bien cuc CNN ché tao theo quy trinh nhu
hinh 2.

bien cuc CNN duoc ché tao tai Trung tdm Thi
nghiém - Thuc hanh, Truong Pai hoc Khoa hoc,
Dai hoc Thai Nguyén.

bién cuc CNN sau do duoc ché tao thanh cell
pin Li - ion. Cell pin Li - ion duoc ché tao trong hé
thong glovebox trong moi truong khi argon tai
Vién Hoa hoc Vat liéu, Vién Khoa hoc va Cong
nghé Quan su. Ché tao pin theo thit twv nhu sau:
Lop vo pin > anode > 16p mang ngan > cathode
(phoi Li) > miéng dém > vong dém > nap pin trén
may ¢p pin MSK - 110 (Trung Quéc). bién cuc
anode CNN @€ tao thanh pin c6 duong kinh 16

94

mm trong dung dich dién ly LiPF; 1M pha trong
dung moi Ethylene Carbonate: Dimethyl
carbonate: Ethyl methyl carbonate theo ty 1é 1: 1: 1
vé thé tich. Sau do cell pin Li - ion duoc gitt & noi
khé rao va sach sé trong 12 gi¢ trudc khi do cac
tinh chat dién hoa cta pin.

Cac phép do dién hoa cta dién cuc CNN danh
gia kha nang luu trit nang luong duogc thuc hién
trén hé dién héa Autolab PSGTAT100 ciia Ha Lan
tai Truong Pai hoc Su pham, Pai hoc Thai
Nguyén.

Cac phép do quét thé vong da chu ky, phong/
nap bang dong khong déi, téng tré cta cell pin Li-
ion duoc tién hanh trén thiét bi BaSyTec CTS -
LAB (Puc), tai Vien Hoa hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.
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Can vat liéu theo ti 18 khbi Thém dung moi D6 hdn hop 1én 2 mit tim

lugng vat liéu carbon: o nickel duong kinh 1 cm
graphite: carbon nanotube : p N-methylpyrrolidine —>

Polyvinylidene fluoride bang
70: 10: 10: 10
- - v
Say kho & SOOC trong Ep 5 phut véi lyc Can mong dén ¢ 200 um
vong 20 gio ’ ép 5 tan trén may
ép thuy lyc <
v
Nung ¢ 200°C trong 6 Ngam trong KOH 6 M trong 10 gio
gio >

Hinh 2. Quy trinh ché tao dién cuc CNN

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic trung vat Iy, héa ly ctia dién cuc CNN

Cac dac trung vat ly, héa ly nhu: SEM, TEM,
EDX, TGA, XRD, raman, BET cuta vat lieu CNN
duoc trinh bay chi tiét trong nghién cttu ctia Do va
cs (2024) [10].

3.2. Kha nang lueu trit ning leong ctia CNN

3.2.1. Quét thé vong da chu ky (CV)

bién cuc CNN dugc hoat hoad biang quét thé
vong da chu ky voi van toc quét thé 10 - 100
mV/s. Sau 50 chu ky, dién cuc CNN lai tiép tuc
duoc quét CV d@én 1.000 chu ky, vdi van toc quét
thé 100 mV/s. Phép do CV duoc do trong khoang
the tir- 0,7 dén 2,0 V. Khi van toc quét thé thay
déi ter 10 - 70 mV/s thi mat do dong nap tang dan
va mat do phong tang dan. Diéu nay ciing xay ra

tuong tu tai cac chu ky 10 - 50 khi git nguyén van
toc quét 100 mV/s (Hinh 3b). Tuy nhién, tai chu
ky 500 va 1.000 thi mat do dong nap va mat do
dong phong déu giam (Hinh 3c). Chimg to dién
dung riéng (C) ctia dién cuc CNN giam dan theo
s6 chu ky phong nap.

Tu phuong phap CV tinh duoc dién dung
rieng cua dién cuc C (F/g) theo cong thirc sau:

JF (B)E

" 2mv(E; - E,)
Trong d6: m la khoi luong cta vat lieu CPD
(g); v 1a toc do quét thé (mV/s); (E-E) 1a khoang
dien thé; j:; I(E)dE la dién tich tich hop trong d

thi.

R -
o ™ )
T T T

. Mat do dong dién (A/g)
<
Mat do dong dién (A/g)

—Chuky 10
06}  =——Chuky30
—— Chu ky 50

= Chu ky1
06 === Chu ky 500
=== Chu ky 1000

Mat do dong dién (A/g)

100 mV/s 02+ 100 mV/s

Dién thé (V)

a

. . . . . ) . .
05 00 05 10 15 20 05 00
Dién thé (V)

05 1,0 15 20 05 0,0 05 1,0 15 20
Dién thé (V)

b C

Hinh 3. (a) Phd CV ctia CNN véi van téc quét 10 - 100 mV/S; (b) Phd CV tai 10, 30, 50 chu ky; (c) Phd
CV tai 1, 500, 1.000 chu ky
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Hinh 3c cho thdy, dién dung riéng ban dau cta
dién ciec CNN la 8,389 F/g, sau 500 chu ky phong
nap con 6,064 F/g, sau 1.000 chu ky phong nap
con 5,483 F/g. Nhu vay, sau 500 chu ky, dién dung
riéng cta CNN con 72,28%, sau 1.000 chu ky con
65,35% so voi dién dung rieng ¢ chu ky 1. Két qua
tinh duoc cho thdy, su hoat dong 6n dinh cta
CNN, dong thoi CNN c6 dién dung riéng cao hon
dién cuc CDCP & cung chu ky phéng nap [10].
bién cuc CDCP la dién cuc ché tao tuir vat liéu
carbon tit than da Phan Mé, huyén Phu Luong,
tinh Thai Nguyén theo phuong phap Hummer cai
tién, nhung st dung dung moi la butyl acetate,
chat két dinh polyvinyl alcohol (PVA), chat dan
dién la graphite, carbon nanotube. Pién cuc c6 ty
lé khoi luong CDPC: Graphite: carbon nanotube:
chat két dinh PVA bang 70: 10: 10: 10 va dién cuc
sau khi ché tao khong nung & nhiét do 200°C trong
6 gio. Dien dung riéng ban dau cta dién cuc
CDPC 1a 6,083 F/g, sau 500 chu ky phong nap con
4,738 F/g, sau 1.000 chu ky phong nap con 4,548
F/g [10].

03Aq

01Aq

Pién thé (V)
=

o
[
o

T

1 i 1 i 1

2 40 60 80 100
Théi gian (s)

=
[
=3

-

a

322 Phong nap ¢ ché do dong khong doi
(GCD)

Tién hanh do GCD v6i mat do dong dién (J)
0,1 - 0,3 A/g, thoi gian 120 giay, dién ap 0,20V
0,45V. Hinh 4a cho thay, duong phong, nap déu co6
hinh tam giac doi xing, chung t6 CNN co kha
nang luu trit ndng luong tot trén dién cuc thong
qua hap phu vat ly dé tao thanh céac 16p dién tich
kép [10].

T phuong phap GCD tinh duwgc dién dung
riéeng cua CPD theo cong thitc sau:

C: E
AVmM

Trong d6: At 1a thoi gian phong (s) va AV la
dién ap lam viéc (V).

Hinh 4b cho thdy, tai mat do dong bang 0,1
A/g, dién dung rieng (C) cta CNN la 253 F/g, tai
mat do dong bang 0,3 A/g thi C ctia CNN la 165
F/g. Gia tri C cta dién cuc CNN cao hon so vo6i
dién cuc CDCP [10] va kha cao so vdi két qua cia
cac nghién ctru trudc day trong cac diéu kién
nghién ctru tuong dong vé dung dich dieén ly va
mat d6 dong dién phong/nap (Bang 1).

260

n> ~> ~

E—1 ~ =

=1 (=1 =3
T T T

DPién dung riéng (F/g)

—

==3

=13
T

160 | L | L | L | n |
0,10 0,15 0,20 0,25 030

Mat do dong dién (A/g)

b

Hinh 4. (a) Két qua DCD & c4dc mat do dong khéc nhau; (b) Pién dung riéng C (F/g) ctia CNN phu
thudc vao mat do dong J (A/g)
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Bang 1. So sanh dién dung riéng ctia CNN v6i cc dién cuc nghién ciu trueoc day

Vat lieu Dung dich Mat d6 dong bién dung riéng Tai lieu
dién ly phéng/ F/2 tham khao
nap (A/g)
Nano gold x6p [EMIM]BF, 0,14 79,1 [11]
NiO nanosheet KOH3M 0,5 81,67 [12]
Carbon hoat tinh KOH 6 M 0,2 266 [13]
(COS)
Nano carbon xop KOH 6 M 0,06 309 [14]
(PCNs)
Zn-HSC Zn(CF,S0,), 0,1 170 [15]
1M
Graphene pha tap KOH 6 M 0,5 197 [16]
Nitrogen
Graphene KOH 6 M 0,05 277 [17]
nanocapsules
(GNCs)
Carbon x6p c6 KOH 6 M 1,0 170 [18]
nguédn goc tir than
da (CPCFs)
CDPC KOH 6 M 0,1 236 [10]
0,3 156
CNN KOH 6 M 0,1 253 Trong nghién ctu
0,3 165 nay

Bang 1 cho thay, khi so sanh gi4 tri dién dung
riéng ctia dién cuc CDPC va CNN cho thay, chat
két dinh va dung moéi hoa tan chat két dinh, nhiét
do nung trong qua trinh ché tao dién cuc cing anh
huong dén dién dung riéng cta dién cuc. Clung vat
lieu nano carbon, cing chat dan dién graphite:
Carbon nanotube, ty 1é¢ khoi luong cac chat phoi
tron giong nhau nhung dung dung moi N-
methylpyrrolidine, chat két dinh PVDF thi tinh
chat dién hoa caa dién cuc CNN tot hon khi dung
dung moi butyl acetate, chat két dinh PVA. C6 thé
la do chat két dinh PVDF, dung moi N-
methylpyrrolidine it bi hoa tan trong KOH 6M so
voi chat két dinh PVA va dung moi butyl acetate.

3.2.3 Tong tro (EIS)

Do téng trd voi dién ap 0,02V, trong dai tan so
tr 100 kHz dén 0,01 H. Hinh 5a cho thay, duong
cong giao voi truc x phan anh dién tré (R) cta
dién cuc. R, bao gém dién tro, dién trd tiép xuc. 0]
viung tan s6 cao, c6 hinh ban nguyét ro rang, dac
trung dién trd chuyén dich dién tich (R.). Tt so do
mach dién tuong duong & hinh 5b [19], tinh duogc

R.=2,15 Q. Gia tri R, nho ching té, dién cuc CNN
c6 kha nang luu tri, tich thoat nang luong tot.

. cdl

15 / Rs

Ret Zw

a b

Hinh 5. (a). Phd Nyquist CNN; (b) So @6
mach tuong duong cia CNN [19]

3.3. Tinh chat dién héa cta cell pin Li-ion

3.3.1 Quét thé CV

Cell pin Li-ion sau khi ché tao duoc quét CV 10
chu ky véi van toc quét 30 mV/s, khoang quét thé
tir -1,0 dén 0 V trong trong dung dich LiPF, 1M.
Hinh 6a cho thay, cac mat do dong am va dong
duong tang dan, cho thay rang dién cuc CNN c6
thé hoat dong tot trong cell pin Li - ion, c6 su khac
biét ro rang gitta cac chu ki tir 1 - 10. Ching té da
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c6 su hinh thanh 16p dién ly ran giao pha (SEI)
tréen bé mat dién cuc cta pin. Lop SEI hinh thanh
ngin chan sy phan hay cta vat lieu dién cuc
anode, giup 6n dinh dién cuc trong qua trinh hoat
dong.

332 Po GCD

Kha nang luu tri pin Li - on ctia dién cuc CNN
duoc danh gia bang phuong phap GCD voi mat do
dong phéong C/10; C/20 (C = 372 mAh/g), trong
vung thé 1,5- 3,3 V (so v6i Li*/Li). Két qua dung
lwong phong dién cua cell pin Li-ion & mat do dong
C/10 va C/20 dugc thé hién trén hinh 6b. Hinh 6b
cho thay, dung luong rieng (Q) cta pin Li-ion tai
mat do dong tieu chuan C/10 1a 306,0 mAh/g, tai
mat do dong C/20 1a 435,5 mAh/g. Két qua tinh
dung lwong riéng cua cell pin Li-ion c6 anode la
CNN cao hon dung luong riéng cua cell pin Li-ion
c6 anode ché tao tir than da Anthracite (Vang
Danh, tinh Quang Ninh) do Nguyén Thi Thuy
Hing va cs [2023] nghién ctru (dung luong riéng
la 286,3 mAh/g tai C/10) [9], cao hon dung luong

-0,02 34

riéng cua pin Li-ion c6 dién cuc anode tir than chi
ché tao tir than anthracite do Wang va cs (2020)
nghién ctu (dung luong riéng bang 337,2 mAh/g
tai C/20) [20]. Tuy nhién so voi pin Li - ion cé
anode ché tao tir than d4 hoat héa bang NaCl,
Na,CO; c6 dung lwong riéng bang 450,0 mAh/g
[21] thi dung luong ctia cell pin Li - ion ¢6 anode la
CNN van thap hon.

3.3.3 Do tong tro

Do tong tré voi dien ap 0,02V, trong dai tan so
ttr 100 kHz dén 0,01 H. Hinh 6¢ cho thay, cell pin Li
- jon sau khi phong dién c6 dién tré chuyén
dién tich R, (hinh ban nguyét trong phé Nyquist)
nho hon rat nhiéu so véi R, ctia pin trudc khi phong
dién. Diéu nay cho thdy, sau khi phong dién thi
dién cuc anode CNN hoat dong tré& nén 6n dinh
hon, su ti€p xuc gitta bé mat vat lieu va dung dich
chat dién ly ciing tot hon. Cac vi tri hoat hoa & trén
bé mat vat lieu CNN ciing tré nén “hoat dong hon”
trong co ché luu trir ion lithium kiéu xen ké [9, 10].
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Hinh 6. (a): Phé CV pin Li-ion & 10 chu ki; (b): Dung lugng phong dién ctia pin Li - ion & mat do dong
C/10va C/20; (c): Phé Nyquist truéc va sau phong dién ctia pin Li - ion

4. KET LUAN

bién cuc CNN ché tao tir nano carbon voi chat
két dinh Polyme Polyvinylidene fluoride (PVDF),
dung moéi N-methylpyrrolidine, chat dan dién la
graphite va carbon nanotube c6 kha nang tich tri
nang luong tot, voi kha nang duy tri dién dung
65,35% sau 1.000 CV phéng nap, C bang 253 F/g &
mat do dong 0,1A/g.

ba lap ghép dién cuc CNN thanh anode trong
cell pin Li - ion, dién cuc anode CNN c¢6 kha nang
luu trie tot ion lithium Dung luong riéng cua cell
pin Li<ion tai mat do dong tiéu chuan C/10 1a 306,0
mAh/g, tai C/20 1a 435,5 mAh/g. Cac két qua trén

budc dau cho thay, c6 thé stt dung CNN lam anode
trong pin Li-ion.
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Summary

This study examines the fabrication and performance of electrodes constructed from coal-derived
carbon nanotubes (CNN electrodes). These electrodes demonstrate excellent stability,
maintaining 65.35% of their initial capacitance after 1000 cyclic voltammetry (CV) cycles. The
specific capacitance, measured by the charge-discharge method, is 253 F/g at a current density
of 0.1 A/g. Electrochemical impedance spectroscopy reveals the CNN electrodes’ high
conductivity, with a low charge transfer resistance (Rct) of 2.15 Q. When assembled as anodes in
lithium-ion batteries, the CNN electrodes show significant Li+ ion storage capabilities. At
standard current densities of C/10 and C/20, the specific capacities are 306.0 mAh/g and 435.5
mAh/g, respectively. These results highlight the potential of coal-derived nano carbon electrodes
for energy storage applications, demonstrating high stability, excellent capacitance, low
resistance, and promising lithium-ion storage capability. Further research could focus on
optimizing the fabrication process and exploring additional applications for these novel electrode
materials.

Keywords: Coal derived nanocarbon, supercapacitor, anode, lithium - ion batteries, Hummer
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