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MUC LUC
LE QUY TUONG, LE THI CUC, TRAN TRUNG KIEN. Két qua danh gia
sinh trudng, nang suat va chat luong giéng ngd nép lai QT566 tai Quéang
Ngai
DANG THI TRANG, NGUYEN THI XUYEN, HOANG THI LAN HUONG,
DOAN MINH DIEP. Két qua binh tuyén cay dau dong mit Dai vang tai
huyén Bong Hung, tinh Thai Binh
NGUYEN XUAN TRUONG, NGUYEN BA HUNG, TRINH MINH VO, TRAN
THI LIEN, NGUYEN THI THUY. Nghién clru xay dung quy trinh trong cay 1a
khoi (Ardisia gigantifolia Stapf) tai huyén Son Tay, tinh Quang Ngai
TONG VAN GIANG, DPAM HUONG GIANG, VU NGOC LAN. Anh hudng
clia mat do va lugng bon NPK (13:13:13+TE) dén sinh trudng, nang suat,
chat lugng dua vang Kim Hoang Hau (Cucumis melo L.) tréng trong nha co
mai che tai Thanh Hoba
NGUYEN THI LIEN, NGUYEN THI PHI OANH, NGUYEN PAC KHOA.
Nghién citu dac diém cla Bacillus amyloliquefaciens VL4.6 tac nhan kiém
soét sinh hoc doi khang vai Colletotrichum lagenarium gay bénh than thu
trén dua leo
LE MINH TUONG, TRAN NHU HUYNH, LE MINH QUAN. Kh& nang phong
tri clia cac chling xa khudn d6i véi ndm Colletotrichum sp. gay bénh than
thu hai cay hoa hué
TRAN THI BAO TRAN. Nghién cru tinh hinh nhiém va kha nang man cam
dai véi khang sinh clia ndm Candida spp. trén ga Ac sinh s&n
LE QUYET TIEN, DO HOU QUYET, LE SY HUNG, NGUYEN XUAN BIEN,
Nghién cttu céc thdng s6 k¥ thuat chinh clia bd phan but qua lac tuoi trong
lién hgp méy thu hoach lac
NGUYEN THI NGOC ANH, PHAM CHAU THUY. Nghién cttu sir dung cay
xanh nham giam thiéu khi CO, va cac hop chat hiru co dé bay hoi (VOCS)
trong khéng khi trong nha
LE PUC THANG, PAO THI THU HA, HUYNH VAN CHUNG. Mb hinh phan
b6 tan suat duong kinh, chiéu cao cac lam phan Keo tai tuong (Acacia
mangium) & Tuyén Quang
DINH THI KIM HOA, LUU HONG SON, NGUYEN LAN NHI, DOAN LAN
PHUONG. Nghién cltu t6i uu hoa quy trinh thiy phan tring cau gai den

(Diadema savignyi) bang enzyme Alcalase
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KHOA HOC CONG NGHE

KET QUA DANH GIA SINH TRUOGNG,
NANG SUAT VA CHAT LUONG GIONG NGO NEP LAI
0OT566 TAI QUANG NGAI

TOM TAT

Lé Quy Tuong® *, Lé Thi Cuc?, Tran Trung Kién3

Két qua danh gia, khao nghiém sinh thai dién hep giong ngo nép lai QT566 (D111//N7C) tai
Quang Ngai, da xac dinh giong QT566 c6 thoi gian tir gieo dén thu hoach bap tuoi 76 ngay (vu
dong xuan nam 2021 - 2022) va 65 ngay (vu hé thu nam 2022); cay cao trung binh 176,1 cm, cao
dong bap trung binh 86,9 cm; sau duc than (diém 2), sau duc bap (diém 1 - 2), bénh kho van
(diém 1 - 2), bénh d6m 14 16n (diém 1 - 2); ctng cay, chong d6 nga tot; nang sudt bap tuoi trung
binh 108,6 ta/ha, vuot hon giong MX6 1a 27%; chat luong bap an tuoi ngon, vi dm kha hon giong

MX6. La giong trién vong tai Quang Ngai.

Tt khoéa: Giong ngo nép lai QT566, ngdn ngay, nang suat, chat lirong, Quang Ngai.

1. BAT VAN BE

O Viét Nam, ngo nép vira 1a cay lwong thuc,
vita 1a cay thuc phdm cé gia tri kinh té€ cao. Cay
ng6 nép sau khi thu bap tuoi, cac san phdm phu
(than, 14, be tuoi...) duoc dung lam thic an chan
nudi co gia tri [1]. Cing nhw ngo té, ngo nép la cay
trong quang hop theo chu trinh C4 c6 kha nang
thich tmg rong & hau khap 7 ving sinh thai nong
nghiép cta Viét Nam. Dién tich trong ngé nép
nam 2022 dat gan 88.810 ha, chiém khoang 10%
téng dién tich trong ngd ca nuodc, rieng Quang
Ngai trong ngd nép dat gan 8.000 ha, chiém 8%
téong dién tich tréong ng6 cua tinh [2], [3]. Vé co
cau giéng ngd nép hién dang trong & ving duyén
hai Nam Trung bd néi chung, Quang Ngai noi
rieng gom cac giong MX6, Nép Nu, Tim déo,
Fancy 111, HNSS, ... [2].

Giong ngo6 nép hién dang gieo trong cht yéu
la cac giong nhap noi va da duoc canh tac nhiéu
nam nén nang suat thap, nhiém sau, bénh hai... va
c6 xu huong thoai hoa giong. Vi vay, danh gia,

" Trung tim Khao kiém nghiém Gidng, san pham cay trong
Qudc gia

* Trung tam Khao kiém nghiém Gibng, san pham cy trong
mién Trung

* Truong Pai hoc Néng Lam, Pai hoc Thai Nguyén

" Email: lequytuong@gmail.com

khao nghiém xac dinh giéng ngé nép mdi lai tao
trong nudc co trién vong b sung vao co cau san
xuat, dé ha gia giong thap hon cac giong nhap noi,
dap tmg duoc yéu cau san xuat tai Quang Ngai la
rat can thiét.

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

Giong khao nghiém: QT566; giong doi chimng:
MX6.

2.2. Phuong phap nghién ctru

Phuong phép bé tri thi nghiém danh gia khao
nghiém sinh thai doi voi giong QT566 ap dung
theo TCVN 13381-2: 2021 [4].

- Phuong phap xtt ly s6 liéu thi nghiém danh
gi4, khao nghiém giong QT566 st dung phan mém
Excel 3.2 va chuwong trinh IRRISTAT 5.0 [5].

2.3. Dia diém va thoi gian nghién cttu

- Dia diém: Tram Khao nghiém va Hau kiém
giong cay trong Son Tinh, Quang Ngai.

- Thoi gian: Vu hé thu nam 2021 ngay gieo
30/5/2021; vu déng xuan nam 2021 - 2022 ngay
gieo 25/01/2022; vu he thu nam 2022 ngay gieo
14/6/2022.
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3. KET QUA NGHIEN CUU VA THAO LUAN gian sinh trudng tuong duong giong MX6, thuoc
3.1. Pic diém nong hoc chinh cha gibng nhom gidng nép ngin ngay; thoi gian thu bép an
QT566 trong khao nghiém tuoi 76 ngay (vu dong xuan nam 2021 - 2022) va 65
Két qua & bang 1 cho thdy: Giéng QT566 thoi ~ 1gay (vu he thu nam 2022).
Bang 1. Mot s6 chi tieu sinh trudng, phat trién ctia giong QT566 vu dong xuan nam 2021 - 2022
va vy hé thu nam 2022 tai Quang Ngii

Thoi gian tir gieo
dén... (ngay) X X ,
Ten Chiéu cao cay Chiéu cao dong N buong kinh
v, Dai bap (cm) P
t6 ) (cm) bap (cm) bap (cm)
Thu bap Chin
hop tuwoi sinh ly
lai Y
bX | HT | bX | HT bX HT bX HT bX HT bX HT

QT566| 76 | 65 | 87 | 75 |190,4+5,0(161,8+6,31102,4+2,1|71,4+2,3|16,3+0,7|16,2+0,8|4,9+0,4|4,5+0,1

MX6

/o) 77 | 66 | 88 | 75 [205,8+4,6(169,6+4,5/109,8+6,8|71,2+4,4|16,2+0,8|15,6+1,1|4,7+0,3 |4,2+0,2
C

Ghi chu: PX: dong xuin nam 2021 - 2022: HT hé thu nam 2022
Chiéu cao cay va chiéu cao dong bap: Giong 16,2 - 16,5 cm, dai hon giéng MX6 (15,6 - 16,2 cm).
QT566 co chiéu cao cay va chiéu cao dong bap hoi Puong kinh bap: Gidng QT566 c6 duong kinh

théip hon giéng MX6 (vu déng xuan nam 2021 - bﬁp 45 - 4,9 cm, 16n hon gi()'ng MX6 (4’2 - 4,7
2022: 190,4 cm va 102,4 cm) va vu hé thu nam cm).

2022: 161,8 171,4 . ) o . .
\ om V,a /cm) X ) 3.2. Muic 6 nhiém sau, bénh va kha ning
Chiéu dai bap: Giéng QT566 c6 chiéu dai bap chéng chiu ctia giéng QT566

Bang 2. Mtc d6 nhiém sau, bénh va kha ning chéng chiu ctia giong QT566
vu dong xuan nam 2021 - 2022 va vu he thu nim 2021 tai Quang Ngai

Bénh dom . ..
Sau duc Sau duc bap | Beénh kho 14160 Bel}h tl}OI bore
A x khé than
, than (1-5) (1-5) van (1-5) - 15
Tén giong (1-5) cay (1-5)

bX | HT | bX | HT | bX | HT | bX | HT | bX | HT | bX | HT

QT566 2 2 1-2 | 1-2 1 1-2 2 1-2 1 1 1 1

MX6 d/c 2 2 2 2-3 2 2-3 | 2-3 2 1 1 1 1

Ghi chu: PX: dong xuin nam 2021 - 2022: HT he thu nam 2022

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023
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Két qua & bang 2 cho thay: Giong QT566 it
nhiém sau duc than (diém 2), it nhiém sau duc bap
(diém 1 - 2), twong duong giong MX6. It nhiém
bénh kho van (diém 1 - 2), bénh dom 14 lon (diém
1- 2), it nhiém bénh thoi than (diém 1). Kha ning

chong d6 nga tot (diém 1), ctmg cay, tuong duong
giong MX6 (diém 1).

3.3. Cac yéu t6 cdu thanh niing sudt va ning
sudt giong QT566

Bang 3. Cac yéu t6 cau thanh ning suit cia giong QT566 vu dong xuan nam 2021 - 2022 va vu he thu

nam 2022 tai Quang Ngai
S0 Pap e . S6 hat/ Khai luong 1.000 hat TY ¢ bap .
A AR hitu So6 hang hat/bap tuoi dat loai
Tento e /ca hang ®) 1%
hop lai i Y >
bX | HT bX HT bX HT bX HT bX | HT
QT566 | 1,0 | 1,0 | 15,4+1,6 | 14,7£0,9 | 30,2+3,1 | 29,5+1,1 | 267,0£0,1 | 265,8+1,1 | 75 72
MX6
D) 1,0 | 1,0 | 14,4+1,6 | 14,2+1,6 | 30,4+4,0 | 28,5+4,0 | 257,1+0,4 | 258,2+2,0 | 72 70

Ghi chu: PX: dong xuin nam 2021 - 2022; HT he thu nam 2022

Két qua & bang 3 cho thdy, giong QT566 c6 1
bap hitu hiéu/cay, c6 14 - 18 hang hat/bap, trung
binh 14,7 - 15,4 hang hat/bap, nhiéu hang hat hon
MX6 (12 - 16 hang hat/bap). Kha nang két hat kha
tot, so hat/hang tir 29,5 - 30,2 hat/hang, cao hon
giong MX6 (28,5 - 30,4 hat/hang). Khoi luong

Bang 4. Ning sudt bap tuoi clia giong

1.000 hat 1a 265,8 - 267 g, trung binh 266,4 g, hat
lon hon so voi giong MX6 (257,1 - 258,2 g. Ty lé
bap loai 1 (> 300 g/béap) 70 - 75%, ty 1é nay cao hon
so voi giong MX6 (70 - 72%).

3.4. Ning sudt cta giong QT566 khao nghiém
dién hep

r QT566 trong khao nghiém dién hep

Vu Tén giong Ning sudt (ta/ha) Néndgglf}iltl;lnugo’t(oig)iéng
QT566 99,9 19,9
He thu nam MX6 (d/c) 83,3
2021 cv %) 5.4
LSDy g5 9,67
QT566 127,7 41,1
Pong xuan nam MX6 (d/¢) 90,5
2021 - 2022 CV (%) 85
LSD 05 18,53
He thu nam QT566 98,2 19,0

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023 S
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2022 MX6 (d/c) 82,5
CV %) 6,6
LSDy,0s 11,80
Trung binh 3 vu QT566 108,6 27,0
MXG6 (d/c) 85,4
Két qua & bang 4 cho thay: Vu hé thu nam 2022, giong QT566 dat ning

Vu hé thu nam 2021, giong QT566 dat nang
suat bap tuoi 99,9 ta/ha, vuot giong doi ching
MX6 (83,3 ta/ha), c6 y nghia trong xtt ly thong ke
& muc 95%.

Vu dong xuan nam 2021 - 2022, giong QT566
dat nang suét bap tuoi 127,7 ta/ha, vuot giong doi
ching MX6 (90,5 ta/ha), c6 y nghia trong xtt ly
thong ké & murc 95%.

suat bap tuoi tir 98,2 ta/ha, vuot giong doéi ching
MX6 (82,5 ta/ha), co y nghia trong xtt ly thong ké
& muc 95%.

Nang suat trung binh dat 108,6 ta/ha, vuot
giong doi chung MX6 1a 27%.

3.5. Panh gi4 chat luong 4n twoi ctia giong
QT566

Bang 5. Danh gia chat leong thir ném bip ludc cia gidng QT566 vu dong xuan nim 2021 - 2022 va he thu

niam 2022 tai Quang Ngii
Huong thom bo déo Vidam Do ngot Mau sic bap ludc
Teén di€m1-5) | (diém1-5) | (diém 1-5) (diém 1- 5) (di€m 1-6)
giong

PX | HT |PX| HT | PX | HT | PX | HT 19):¢ HT

QIs66 | 33 | 32 | 23| 22 | 33 | 32 | 33 g4 | lrang | Trang
duc duc

MX6 (boi | 4 35 [ 22| 23 | 36 | 38 3.9 g | Irang | Trang
chtng) duc duc

Ghi chu: PX: dong xuin nam 2021 - 2022; HT he thu nam 2022

Két qua & bang 5 cho thay: Giong QT566 co
huong thom (diém 3,2 - 3,3), thom hon giong MX6
(diém 3,5 - 3,8); d0 déo vira (diém 2,2 - 2,3), muc
déo trung binh twong duong giong MX6; vi dam
vira (diém 3,2 - 3,3), vi dam hon giong MX6 (diém
3,6-3,8); d0 ngot vira (diém 3,3 - 3,4), hoi ngot hon
giong MX6 (diém 3,8 - 3,9); mau sac bap luoc co
mau trang duc, trong dwong giong MX6.

4. KET LUAN VA BE NGHI

4.1. Két luan

Két qua danh gia, khao nghiém giong ng6 nép
lai 3 vu (he thu nam 2021, déng xuan nam 2021 -

2022, he thu nam 2022) tai Quang Ngai da xac dinh
giong QT566 cé thoi gian thu hoach bap tuoi 76
ngay (vu dong xuan nam 2021 - 2022) va 65 ngay
(vu hé thu nam 2022); chiéu cao cay trung binh
176,1 cm, cao déng bap trung binh 86,9 cm, dai bap
trung binh 16,3 cm, c6 tir 14 - 18 hang hat/bap, c6
trung binh 30 hat/hang, khéi luong 1.000 hat trung
binh 266,4 g; nhiém sau duc than (diém 2), sau duc
bap (diém 1 - 2), bénh kho van (diém 1 - 2), bénh
dom 14 16n (diém 1 - 2); cung cay, chong d6 nga tot;
ning suat bap tuoi trung binh 108,6 ta/ha, vuot cao
hon giong MX6 1a 27%; chat luong bap an tuoi ngon,
vi ddm kha hon giong MX6.

6 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023
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4.2. Dé nghi

Pua giong ngd nép lai QT566 vao khao
nghiém quoc gia tai Quang Ngai va cac tinh duyén
hai Nam Trung bo dé tién t6i cong nhan luu hanh
va phat trién ra san xuat.

TAI LIEU THAM KHAO

1. Lé Quy Kha, Lé Quy Tuong (2019). Ngé
sinh khoi - Ky thuat canh tdc, thu hoach va ché
bién phuc vu chan nuoéi. Nxb Nong nghiép Ha Noi.

2. Cuc Trong trot (2023). Bao c4o tong ket
nganh trong trot nam 2022 va ké hoach 2023.

3. Téng cuc Thong ke (2021). Nién giam
thong ké ctia Viét Nam nam 2022.

4. Tiéu chuan Quoc gia TCVN 13381-2: 2021
Giong cay trong nong nghiép - Khao nghiém gia
tri canh tac va gia tri stt dung - Phan 2: giong ngo.

5. Nguyén DPinh Hién (2009). Gido trinh xir Iy
drr liéu néng nghiép. Nxb Nong nghiép Ha Noi.

RESULTS OF ASSESSMENT OF GROWTH, YIELD AND QUALITY OF HYBRID WAXY MAIZE
VARIETY QT566 IN QUANG NGAI PROVINCE

Le Quy Tuong', Le Thi Cuc?, Tran Trung Kien®

! National Center for Plant Testing
? Central Center for Plant Testing

? Thai Nguyen Universty of Agriculture and Forestry
Summary

The result of the evaluation and ecological testing of narrow area, the hybrid waxy maize variety
QT566 (D111//N7C) in Quang Ngai has determined that the QT566 variety has a time from
sowing to harvesting fresh maize 76 days (winter - spring crop in 2021 - 2022) and 65 days
(summer - autumn crop in 2022); average plant height 176.1 cm, average height of maize 86.9 cm;
stem borer (point 2), corn borer (point 1 - 2), blight disease (point 1 - 2), large leaf spot disease
(point 1 - 2); hardy, good anti - fall; average fresh corn yield 108.6 quintals/ha, higher than MX6
above 27%; the quality of the maize is fresh and delicious, the taste is better than the MX6. QT566

was a promising variety in Quang Ngai.

Keywords: Q7566 hybrid waxy corn, short day, yield, quality, Quang Ngai province.

Nguoi phan bién: TS. Lwong Vin Vang
Ngay nhan bai: 12/4/2023

Ngay thong qua phan bién: 10/5/2023
Ngay duyét dang: 15/5/2023
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KET QUA BIiNH TUYEN CAY DAU DONG MIT DAI VANG
TAI HUYEN BONG HUNG, TiNH THAI BiNH

TOM TAT

Ping Thi Trang® ", Nguyén Thi Xuyén,
Hoang Thi Lan Huong!, Poan Minh Diép!

Mit Dai vang la cay trong truyén thong ctia xa Ha Giang, huyén Pong Hung, tinh Thai Binh, co
nhiéu dac diém quy, nhu: Mui dai, thit mai day mau vang sam, ty 1é phan an duoc cao, khoi luong
qua trung binh dat 6,8 kg pht hop véi thi hiéu nguoi tiéu ding va duoc nguoi dan trong lau doi &
dia phuong. Tuy nhién, viéc trong mit noi day mang tinh chat tu phat, giong duoc nhan chia yéu
tir hat, chua co6 bién phap ky thuat nhan giong ciing nhu cham séc thich hop nén anh huong dén
gia tri dinh duong qua. Nghién ctru tuyén chon cay dau dong 1a mot giai phap dé bao tén va phat
trién giong mit ban dia nay. Trén co s& danh gia quan thé mit tai dia phuong, da chon duwoc 20 ca
thé vu tu va 1ap ho so dé nghi cong nhan ctia 7 cay wu tu. Két qua da duoc S Nong nghiép va
PTNT tinh Thai Binh cong nhan 7 cay dau dong tai cac quyét dinh s6 196, 197, 198, 199, 200, 201,

202/QD-SNNPTNT, ngay 8/8/2022.
T kho6a: Mit Dai vang, ciy dau dong, béo ton.

1. DAT VAN DE

Cay mit (Artocarpus heterophyllus Lam) la
loai thyc vat an qua, thugc chi Mit hay chi Chay
(Artocarpus) duoc cho 1a c6 ngudn goc & An Do va
Bangladesh [1]. Cay mit trong tir hat va cho qua
sau 4-5 nam trong, trong khi mit nhan giéng bang
cach ghép c6 thé cho qua tir nam tht 2 sau khi
trong [2]. O Viet Nam, cay mit duogc trong trén
khép ca nuoc voi téng dién tich 1a 26.174 ha, san
luong 307.534 tan. Cay mit duoc phat trién manh
trong nhing nam gan day & tat ca cac vung sinh
thai nhung nhiéu nhat 1a & khu vuc phia Nam;
trong khi d6 & khu vuc phia Bac dién tich trong
mit con it va rai rac, chua c6 cac ving trong tap
trung [3].

Thyc hién chi truong chuyén ddi co cau cay
trong, nhat 1a Chuong trinh hanh dong thuc hién
Nghi quyét s6 09-NQ/TU, ngay 20/01/2020 cta
Ban Thuong vu Tinh uy Thai Binh vé tap trung
lanh dao, chi dao chuyén déi co ciu cay trong,
huyén Pong Hung dinh huong phat trién mit Dai
vang la mot trong nhitng cay an qua dac san co6 loi

" Trung tAm Tai nguyén thuc vét
Email: trangtrangkhct@gmail.com

thé ctia dia phuong, can dau tu dé phat trién dién
tich [4]. Tuy nhién, viéc phat trién san xuat cay mit
Dai vang & cac dia phuong trong tinh con nhiéu
han ché. Mot s6 dién tich trong mit Dai vang trong
thoi ky thu hoach chua phat huy duoc hiéu qua,
hau hét duoc trong nho 18, tu phat, trung binh mdi
ho trong tir 3-7 cay, nguoi dan te nhan giong bang
phuong phap truyén théng (trong bang hat) va cay
sinh truéng mot cach tu nhién, chwa cé bién phap
ky thuat tién tién. Chinh vi vay, cay thuong cho
nang suat thap, khong 6n dinh va chat luong chua
cao.

Mit Dai vang hién duoc xem la mot trong
nhitng cay an qua ma nguoi dan va chinh quyén
dia phuong chu trong phat trién trong nhimg nam
gan day. Tuy nhién, thoi gian qua cong tac tuyén
chon cay dau dong, xay dung ngudn cung giong
dam bao chat luong, uy tin voi quy trinh ky thuat
nhan giong kém theo chua duoc cha y. Do do, dé
viéc bao ton ngudn gen mit Dai vang dat hiéu qua,
huéng téi phat trién san xuat mit tai dia phuong
duoc bén vitng, cong tac tuyén chon cay dau dong
lam vat lieu nhan giong 1a rat cap thiét. T thuc té
trén, nghién cttu binh tuyén cay dau dong mit Dai
vang tai huyén Pong Hung, tinh Thai Binh da
duoc thuc hién.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

Nguén gen mit Dai vang uwu td trén cac vuon
trong san.

2.2. Phuong phap tuyén chon

Tién hanh diéu tra, tuyén chon theo phuong
phéap chon loc c4 thé trén co s& cac tiéu chuin
dinh sin c6 su tham gia ctia nguoi dan (PRA).
Phuong phap mé ta, danh gia duoc thuc hién theo
mau ctia Trung tam Tai nguyén thuc vat, Vién
Khoa hoc Nong nghiép Viet Nam. Phiéu danh gia
duoc dua theo Tiéu chuidn co s& vé cay dau
dong/vuon cay dau dong cay mit [5]. Lap ho so
xin binh tuyén ciay dau dong, trinh S& Nong
nghiép va PTNT tinh Thai Binh. Cay dat tiéu
chuén phai dat trén 75 diém theo tiéu chi maéi duoc
cong nhan la cay dau dong.

2.3. Thoi gian va dia diém nghién ciru

Nghién ctu dugc thuc hién nam 2022 tai xa
Ha Giang, huyén Dong Hung, tinh Thai Binh.

2.4. Phuong phap xtr Iy s6 liéu

S6 lieu duoc xtt Iy biang chuong trinh Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua @anh gia tuyén chon cay dau dong

Can ct vao két qua diéu tra, chon loc toan bo
quan thé giong mit Dai vang tai xa Ha Giang,
huyén Péng Hung, tinh Thai Binh da chon duoc
20 cay uu ti mang day da dac diém nong sinh hoc
ctia giong theo biéu mau moé ta ctia Trung tam Tai
nguyén thuc vat. Sau do, tiép tuc danh gia xac dinh
duoc 7 cay dap ung day du cac tiéu chi theo tiéu
chudn cay dau dong dé trinh Hoi dong binh tuyén
S& Nong nghiép va PTNT tinh Thai Binh thim
dinh cong nhan cay dau dong. Két qua duoc thé
hién & bang 1.

Bang 1. Danh sach cac cay mit Dai vang dat tiéu chudn dé nghi binh tuyén

Chu vuon
TT | Mas6 cay
Ho vatén bia chi
x R Thon Nam Tién, xa Ha Giang, huyén Dong Hung,
1 DV 01 Nguyén Thi Hai Yén tinh Th4i Binh
< ot xr Thon Nam Tién, xa Ha Giang, huyén Pong Hung,
2 DV 02 Nguyén Thi Hai Yén tinh Théi Binh
5 DV 03 D6 Tuin Anh Thon An bong, xa Ha Giang, huyén Dong Hung, tinh
Thai Binh
A DV 04 D6 Tuin Anh Thon An bong, xa Ha Giang, huyén Déng Hung, tinh
Thai Binh
5 DV 05 D6 Tuin Anh Thon An Dong, xa Ha Giang, huyén Dong Hung, tinh
Thai Binh
5 DV 06 D6 Tuin Anh Thon An bong, xa Ha Giang, huyén Dong Hung, tinh
Thai Binh
7 DV 07 Tran Thi Khé "I:hon Hna I‘Slnh, x4 Ha Giang, huyén Dong Hung,
tinh Thai Binh
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3.2. Bic diém hinh thai cay mit Dai vang

Céc cay mit Dai vang duoc tréong bang hat,
tudi cay bién dong tir 12 dén 110 nam tudi va
khong duogc cat tia tao tan nén c6 hinh dang cay
khong déu. Strc sinh truéng cua cay khoe, kiéu
phan canh va chiéu cao phan canh khong déu, cac
cay sinh truong c6 chiéu cao, duong kinh tan va
duong kinh goc chénh léch nhiéu do do tudi va

diéu kién sinh truéng duoc trong & cac vi tri khac
nhau. Két qua duoc thé hién & bang 2 cho thay,
cay co chiéu cao thap nhat 1a 55 m va cay cé
chiéu cao 16n nhat dat 8 m. Puong kinh tan ctia 7
cay danh gia dao dong twr 4,5 - 8 m. Cac cay uu tu
tuyén chon c6 chiéu cao cay trung binh dat 6,55
m, dudng kinh goc trung binh dat 26,5 cm, duong
kinh tan trung binh dat 6,5 m.

Bang 2. Dic diém hinh thai ctia cac cay mit Dai vang wu ta

TT | Masé cay Tu6vi cay ChAiéu cao Dlr(:)’ng kinh Du?ng kinh C},liéu czio phéin canh

(nam) cay (m) tan (m) goc (cm) cap 1 thap nhat (cm)
1 DVO01 12 5,9 4,5 21,0 84,0
2 DV02 12 6,0 5,0 22,6 113,4
3 DV03 16 6,2 8,5 24,2 76,0
4 DV04 17 6,0 6,0 17,5 41,3
5 DV05 20 6,2 5,5 21,1 75,0
6 DV06 20 8,0 8,0 21,9 71,5
7 DV07 110 8,0 8,0 57,3 120,1
Trung binh - 6,6 6,5 26,5 82,8
Gia tri 16n nhat - 8,0 8,5 57,3 120,0
Gia tri nhé nhat - 5,5 4,5 21,0 71,5

3.3. Mot s6 dic diém qua cta cac cay mit Dai
vang

Cac cay dugc tuyén chon khong c6 su sai khac
vé hinh dang qua, qua c6 dang chinh la hinh cau
va elip, vo qua cang, do day vé qua trung binh, di
cung kiéu mau sic qua vang hoi nau, gai ngan,
mat do gai thua. Qua mit ra ¢ than chinh xuat hién
ttr goc 1én ngon, mot s6 qua & trén canh cap 1.

Két qua nghién citu cho thay, khéi luong qua
clia cac cay uu tu trung binh dat 6,88 kg, chiéu dai
qua khong co su dao dong 16m tir 25,2 - 31,87 cm,
tuong tng voi duong kinh qua tr 22,07 - 26,53 cm.

Do day thit mui trung binh dat 4,02 mm, trung binh
s6 mui/kg dat 44,1 (mui/kg), ty 1é an duoc cta qua
trung binh dat 46,13% (Bang 3). Panh gid cam
quan cho thay, mui mit Dai vang c6 mau vang
sam, nhin bat mat hon so v6i mit mat, mit Thai.
Mit Dai vang c¢6 vi ngot, cing, thom, mui mit day,
dang xoan.

Mit Dai vang tuyén chon ban dau c6 thoi gian
nd hoa tit cudi thang 12 va két thuc nd hoa thang
5 6. Thoi gian nd hoa cho thay hoa mit né rai rac
khong tap trung, thoi gian chin tap trung vao cudi
thang 6 dén dau thang 8.
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Bang 3. Pic diém qua ctia cac cay mit Dai vang tuyén chon

TT | Masé cay Kh(),,i luong d(;}ilfllllé Du(‘)'flg kinh D?;’;?it S(): mﬁi :I‘ir lé phan
qua (kg) (cm) qua (cm) (mm) (mui/kg) | an duoc (%)
1 DVO01 7,13 31,27 24,13 4,83 43,5 36,2
2 DV02 7,91 29,43 24,83 4,33 47,3 49,8
3 DVO03 7,38 25,2 26,33 4,1 45,0 48,5
4 DV04 6,83 28,0 23,93 3,57 49,3 48,53
5 DVO05 6,36 26,1 23,36 3,47 42,8 42,67
6 DV06 5,53 28,4 22,07 3,63 40,6 47,7
7 DV07 7,03 31,87 26,53 4,23 40,8 49,43
Trung binh 6,38 28,6 24,45 4,02 441 46,13
Std 0,8 2,56 1,81 0,47 3,24 5,14
CV %) 11,62 8,95 74 11,7 7,3 11,1

3.4. Niang sudt ctia cAc cay mit Dai vang duoc
tuyén chon

Nang suat 1a chi tiéu quan trong trong tuyén
chon cay dau dong. Qua danh gia vé nang suat cta
cac cay mit Dai vang tuyén chon tit nam 2019 —
2022 cho thay, cac cay mit Dai vang tuyén chon co

nang suat twong doi cao va én dinh qua cac nam.
Mot s6 cay co nang suat cao nhu: Ma so cay DV02,
nang suat qua 3 nam dao dong tir 215,2 - 240,6
kg/cay; DVO1 nang suat dao dong 200,6 - 234,7
kg/cay, DV03 nang suat dao dong 174,6 - 210,9
kg/cay.

Bang 4. Ning suat ctia cAc cay mit Dai vang duoc tuyén chon qua c4c nim

Nang suat (kg/cay)
TT Ma s6 cay
Nam 2020 Nam 2021 Nam 2022
1 DVO01 200,6 225,5 234,7
2 DVO02 215,2 236,2 240,6
3 DVO03 176,2 185,0 190,1
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Nang suat (kg/cay)
TT Ma s6 cay
Nam 2020 Nam 2021 Nam 2022
4 DV04 174,6 189,0 210,9
) DVO05 148,1 152,2 168,5
6 DV06 155,3 165,9 149,5
7 DV07 218,5 2194 212,6
Trung binh 184,1 196,2 212,6
Std 32,7 29,5 32,1
CV(%) 17,8 15,1 16,0

cho thay: Trong 100 g mit Dai vang c6 ham luong
vitamin C twong d6i cao, dat 2,75 mg, lipit 2,20 g,
protein téng s6 1,45 g, duong téng so 24,58 g, Ca
19,13 mg, axit téng s6 0,19 g, Fe 4,8 mg, do Brix
25,13%.

3.5. Phan tich chat luong qua mit Dai vang
Phan tich mot s6 thanh phan sinh héa cta
mit Dai vang duoc thuc hién bdi Trung tam Moi
truong va Kiém nghiém chat luong, Vién Khoa
hoc Cong nghé va Moi truong, két qua phan tich
Bang 5. Két qua phan tich chat luong cAc miu mit Dai ving

Protein | DPuong : A
Tham so Vitamin C Lipit Canxi A,,AXIt . Sat D?
tong s6 | tong s6 tong so Brix
thong ké mg/100g | g/100 g mg/100 g mg/100 g
g/100g | g/100 g g/100 g )
Trung binh 2,75 2,20 1,45 24,58 19,13 0,19 4,80 25,13
Nho nhat 2,69 1,80 1,37 20,7 18,60 0,17 4,30 24,80
Lon nhat 2,83 2,50 1,52 28,0 19,70 0,21 5,50 25,90
D6 lech 0,59 0,26 0,06 3,2 0,42 0,01 0,52 -
chuan

Nguon: Trung tam Moi truong va Kiém nghiém chat rong, Vién Khoa hoc Cong nghé va Moi truong

3.6. Tinh hinh sau, bénh hai chinh trén cdy mit 6 cho thay, mit Dai vang bi bénh chay nhua, thoi
Dai vang goc, sau duc qua, sau duc than, canh, rép sap pha

Két qua danh gia thuc dia tinh hinh sau, bénh  hoai nhe, khong anh huéng toi sinh truong, phat
trén cay mit Dai vang uvu td duoc ghi nhan & bang  trién ciing nhu ning suat caa cay.
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Bang 6. Tinh hinh sau, bénh hai chinh trén cay mit Dai vang xin binh tuyén

TT Ma s6 cay Sau duc qua Sau duc than, canh Rép sap Bén}tlhc(gzdrclhua,
1 DV01 1 1 ) )
2 DV02 1 1 ) )
3 DV03 ! 1 ) .
4 DV04 1 1 ) )
5 DV05 ! 1 ) )
6 DV06 ! 1 ) .
7 DV07 1 5 ) )

Ghi chu: Sau duc than, canh: Cap 1 (muic hai nhe): < 10% so than, canh bi hai: Cap 2 (muc hai trung
binh): >10 - <30% so than, canh bi hai: Cap 3 (muic hai nang): > 30% so than, canh bi hai. Nhom chich huit
(rép, nhén nhd, bo tri...): Cap 1 (muic hai nhe): sinh vat gy hai phan bo rdi rac dén < 1/3 dién tich hoac
s0'14, choi, canh, chum hoa, qua; Cap 2 (mutc hai trung binh): sinh vat gdy hai phan bo' >1/3 -< 1/2 dién
tich hodc so' 14, choi, canh, chum hoa, qud, Cap 3 (muic hai nidng): sinh vat gy hai phan bo > 1/2 dién
tich hoac so' 14, ngon, canh non, chum hoa, qua. Bénh hai than, canh: Cap 1: < 10% sé than, canh cung
cap bi bénh; Cap 2: < 10 - <30% so than, canh cung cap bi bénh; Cap 3: > 30% so than, canh cung cap bi

bénh.
4. KET LUAN VA DE NGHI
4.1. Két luan

Thong qua diéu tra, danh gia cac dac diém
sinh truong, phat trién, nang suat va phadm chat
ctia quan thé mit Dai vang tai xa Ha Giang, huyén
bong Hung, tinh Thai Binh, da tuyén chon duoc 7
cay mit Dai vang uu td, c6 nang suat va chat luong
cao, 6n dinh, mang day du cac dic trung cta giong
mit Dai vang dac san cta dia phuong.

Trén co s ho so xin binh tuyén 7 cay wu ta, S&
Nong nghiép va PTNT tinh Thai Binh da thanh lap
Hoi dong thdm dinh va da cong nhan 7 cay dau
dong tai cac quyét dinh s6 196, 197, 198, 199, 200, 201,
202/QD-SNNPTNT ngay 8 thang 8 nam 2022 [6].

4.2. Dé nghj

Chinh quyén dia phuong, cac don vi quan ly vé
nong nghiép c6 co ché, chinh sach nhim hé tro,
duy tri nhitng cay dau dong mit Dai vang phuc vu

cong tac khai thac phat trién nguon gen quy cua
dia phuong.

LOI CAM ON

Nhom tac gid xin chan thanh cam on So Khoa
hoc va Cong nghé tinh Thai Binh da cap kinh phi
cho dé tiai: “Nghién cuu bdo ton va khai thac
nguon gen mit Dai vang (Artocarpus
heterophyllus Lam) phuc vu chuyén doi co cau cdy
trong tinh Thai Binh” dé thuc hién noi dung binh
tuyén cay dau dong.
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S& Nong nghiép va PTNT tinh Thai Binh ban
hanh va cong bo ap dung tiéu chuin co so cong
nhan cay dau dong, vuon cay dau dong doi voi
cay Hong xiém va cay mit trén dia ban tinh Thai
Binh.

6. S& Nong nghiép va PTNT tinh Thai Binh
(2022). Quyét dinh so 196-202/QD-SNNPTNT
ngay 8 thang 8 nam 2022, cong nhan cay dau dong
mit Dai vang ho ba: Tran Thi Khé, ong D6 Tuin
Anh, ba Nguyén Thi Hai Yén.

RESULTS OF SELECTING THE ELITE TREE OF THE DAI VANG JACKFRUIT

Dang Thi Trang, Nguyen Thi Xuyen,
Hoang Thi Lan Huong, Doan Minh Diep

! Plant Resources Center

Summary

Dai Vang jackfruit is a traditional plant of Ha Giang commune, the variety has many valuable
characteristics: long fruit, thick and dark yellow flesh, high percentage of edible parts, average
fruit weight reaches 6.8 kg, suitable for tastes of consumers and has been cultivated by local
people for a long time. However, the cultivation of jackfruit here is the main spontaneous nature,
the variety is propagated mainly from seeds, there are no measures of propagation techniques as
well as appropriate care, which affects the nutritional value of the fruit. Research on selection of
top-line trees is a solution to preserve and develop this native jackfruit variety. Based on the
assessment of the local jackfruit population, 20 excellent individuals were selected and a dossier
of requesting workers for 7 elite trees was established. The results have been recognized by the
Department of Agriculture and Rural Development for 7 leading varieties according to Decision

No. 196-202/QD-SNNPTNT dated August 8, 2022.

Keywords: Dai vang jacfruit, elite tree, conservation.

Nguoi phan bién: TS. Cao Vian Chi
Ngay nhan bai: 10/3/2023

Ngay thong qua phan bién: 14/4/2023
Ngay duyét dang: 21/4/2023
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NGHIEN CUU XAY DUNG QUY TRINH
TRONG CAY LA KHOI (Ardisia gigantifolia Stapf)
TAI HUYEN SON TAY, TiNH QUANG NGAI

TOM TAT

Nguyén Xuan Truong!, Nguyén B4 Hung?,

Trinh Minh Vi!, Tran Thi Lién!, Nguyén Thi Thuy"*

Cay la khoi (Ardisia gigantifolia Stapf) loai cay wa 4am, chiu bong, moc hoang tai nhing khu rimg
ram, noi ram mat, tan ring 4m, nhiéu mun, ven sudi, trong rimg hay ven rimg nguyén sinh & do
cao 700 - 1.300 m. Nghién cttu tién hanh bé tri 3 thi nghiém vé mat do, phan bon va do tan che
theo khoi ngau nhién day da RCB. Méi cong thitc thi nghiém c6 dién tich 100 m?, véi 3 1an nhac
lai, méi 1an nhac lai theo doi 10 cay. Két qua nghién ctru cho thay, voi mat do trong 7.000 cay/ha
(tvong duong khoang cach 1 x 1,5 m), luong phan bén: 6 tan phan hitu co vi sinh + 90 kg N + 90
kg P,O; + 120 kg K,0O, do tan che 50 - 60% cho nang suat thuc thu dat cao nhat 1an luot 1a 21,35 tin
twoi/ha/nam, ty 1é twoi/kho dat 4,82 cho ning suat kho dat 4,43 tdn kho/ha/nam. Cac loai sau
hai, bénh hai chinh xu4t hién trén cay 1a khoi 1a: Sau duc than (Nadezhdiella cantori Hope), sau
an 1a (Phyllocnistis citrella Stainton), bénh than thu (Colletotrichum gloeosporioides) va bénh

dom 14 (pseudocercospoella capsellae).

Tiukhéa: Cay I khoi, phan bon, mat do, do che bong, Quang Ngai.

1. BAT VAN BE

Cay la khoi (Ardisia gigantifolia Stapf) 1a cay
bui 16n hoac nira bui, cao khoang 1 -2 (3) m, co
than ré bo day, phan than ding thang c6 duong
kinh khoang 1 cm, thuong khéng phan canh,
khong c6 16ng, trir than rat non c6 16ng mém thua.
bay 1a loai cay uwa 4m, chiu bong, moc hoang tai
nhimg khu rimg ram, noi ram mat, tan rimg am,
nhiéu mun, ven sudi, trong rimg hay ven ring
nguyén sinh & d6 cao 700 - 1.300 m [1]. La khoi
chtta cac thanh phan hoa hoc chinh 1a tanin va
glucosid c¢6 tac dung chong viém, gidm dau, trung
hoa axit, chong loét ctia da day, lam lanh vét loét
cua da day ta trang trén thuc nghiém ctng nhw
trén lam sang [2]. La khoi la loai cay it bi sau,
bénh pha hai, c6 vung phan b6 rong (tai cac
tinh/thanh: Son La, Bac Giang, Ha Noi, Hoa Binh,
Ha Nam, Ninh Binh, Nghé An, Quang Tri, Thtra
Thiéen Hué, Kon Tum...) nhung so6 luong khong
nhiéu do tai sinh tir hat kém, s6 luong cay bo me it

1Vién Duoc liéu
" Email: thuy.nt.th.1994@gmail.com

va thoi gian sinh trudong dai... Do vay rat can cé
bién phap thuan héa, nhan giong so luong 16n cay
la khoi tai veon rimg va vuon nha dé bao ton
ngudén gen va cung cip nguyén lieu lam thudc,
nguédn hang hoa co gia tri trén thi truong.
2. D01 TUONG, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. béi trong nghién ctu

Cay 14 khoi nhan giong vo tinh biang hom
than, dat 120 ngay tudi va trong tai xa Son Bua,
huyén Son Tay, tinh Quang Ngai.

Thoi gian thuc hién: Tw thang 9/2020 -
3/2023.

2.2. Noi dung va phuong phéap nghién ctru

Noi dung 1. Nghién cttu anh huéng cta mat
do khoang cach trong dén sinh trudng, phat trién
va cac yéu to cau thanh nang suit, nang suat cay la
khoi.

CT1:1x 2 m (5.000 cay).

CT2:1x1,5m (7.000 cay).

CT3:1x 1 m (10.000 cay).
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Yéu t6 phi thi nghiém: Thoi vu trong 9/2020.
Luong phan bon cho 1 ha 1a: 6 tdn phan hitu co vi
sinh + 60 kg N + 90 kg P,O; + 120 kg K,O. Trong
dudi tan rimg c6 do tan che 50%.

Noi dung 2: Nghién cttu anh huéng ctia ham
luong phan dam dén sinh truong, phat trién va cac
yéu to cau thanh nang suat, nang suat cay 14 khoi.

CT1:60 kg N.
CT2:90 kg N.
CT3:120 kg N.

Yéu t6 phi thi nghiém: Thoi vu trong 9/2020.
Khoang cach trong 1 m x 1 m, mat do 10.000
(cay/ha). Trong dudi tan rimg cé do tan che 50%.
Nén phan bon: 6 tdn phan hitu co vi sinh + 90 kg
P,0. + 120 kg K,0.

Noi dung 3: Nghién cttu anh huéng ctia do tan
che dén sinh truéng, phat trién va cac yéu to ciu
thanh nang suat, nang suat cay la khoi.

CT1: Trong dudi tan rimg c6 do tan che 30%.
CT2: Tréng dudi tan rimg c6 do tan che 50%.
CT3: Trong dudi tan rimg c6 do tan che 70%.
CT4: Trong tai noi khong c6 tan che.

Yéu t6 phi thi nghiém: Thoi vu trong 9/2020.
Khoang cach trong 1 m x 1 m, mat do 10.000
(cay/ha). Luong phan bon cho 1 ha la: 6 tdn phan
httu co vi sinh + 60 kg N + 90 kg P,O; + 120 kg
K,0.

Noi dung 4: Theo doi tinh hinh sau, bénh hai
trén cay 14 khoi trong dudi tan rimg.

- Tiéu chudn cdy giong: Cay con dugc nhan
giong vo tinh tir hom than, giam truc tiép vao bau
polyetylen kich thudc 17 - 18 x 28 - 30 cm, duc 8 10.
Thanh phan ruét bau: 1/3 dat rimg (+) 1/3 mun
htru co (+) 1/3 cat non. Tudi cay trung binh 120
ngay, chiéu cao cay trung binh 30 cm, chiéu dai
chéi méi trung binh 20 cm, c6 3 - 4 14 that. Cay
sinh truong, phat trién tot, khong sau, beénh,
khong bi cut ngon. Cay giong khong nhiém sau,
bénh hai. Ty lé dong déu > 90%; ty le cay song sau
trong > 80%.

- B6 tri thi nghiém: Céac cong thirc thi nghiém
duoc bo tri theo phuong phéap bé tri thi nghiém
déng ruong cua Pham Chi Thanh (2002) [3]. Thi

nghiém duogc thiét ké theo kiéu khoi ngau nhién
day da RCB. Moi cong thic thi nghiém c6 dién
tich 100 m? vé6i 3 lan nhac lai. M6i 1an nhac lai
theo doi 10 cay.

- Liéu lrong bon phan: Bon 16t: 1/2 luong phan
bon. Bén thuc: 2 dot/nam % lugng phan con lai
(dot 1: Thang 2 - 3. Dot 2: Thang 7 - 8).

- Phuong phap xac dinh do tan che: St dung
may do cuong do anh sang Lux dé xac dinh khu
vire ¢6 do tan che theo cac cong thic thi nghiém.

Céc chi tiéu theo doi:

- Chi tiéu sinh truong, phat trién

+ Chiéu cao cay (cm): Do tir vi tri than sat mat
dat dén dinh sinh trudéng.

+ S0 14/cay (14): Dém toan bo so 14 thanh thuc
trén cay.

+ Duong kinh than (cm): Po cach goc 1 cm,
cho than to nhat, stt dung thudc panme.

Cac chi tiéu sinh truong, phat trién duoc theo
doi dinh ky 30 ngay/lan.

- Cdc chi tiéu theo doi cdc yéu to cau thanh
nang suat

+ Ty 1é duoc liéu tuoi/kho: Can khéi luong
timg cay trude va sau khi sdy (phoi) kho.

+ Nang suat c4 thé tuoi (kg/cay/Itta): Sau khi
cat than 14 tuwoi, tién hanh can khoi luong ctia
ting cay bang can chuyén dung cé do chinh xac
dén 10°g.

+ Ning suat thuc thu (tAn tuoi/ha/nam): Thu
toan bo nang suat trong 6 thi nghiém trong réi quy
ra héc ta.

+ Nang suat ly thuyét (tdn twoi/ha/nam) =
(Nang suat ca thé tuoi (kg/cay/ltra) x mat do
cay/ha): 10° (tan/ha).

- Phuong phap xac dinh mure do sau, bénh hai:
Phuong phéap diéu tra phat hién sau, bénh hai theo
QCVN 01 - 38: 2010/BNNPTNT [4].

- Phurong phdp xur Iy s6 liéu: S6 lieu duoc xt
ly bang phan mém Excel 2010 va IRRISTAT 5.0
[3].
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mat d6 trdng t6i sinh
treong phat trién va cac yéu t6 ciu thanh ning
sudt, nang suat cay 14 khoi

Két qua theo doi anh hudng ctia khoang cach
- mat do trong dén kha nang sinh truéng phat
trién va nang suat cta cay la khoi duoc thé hién &
bang 1.

Béng 1. Anh hudng ciia mat d6 tréng téi sinh trudng phat trién
va cac yéu t6 cdu thanh nang suat cay 14 khoi

L. | Tyle Nang 3 o .
Chi tieu song | Chiéu ., s S6 ltta thu | suatca Nang 51151t ly | Nang suat
sau |cao ca Sola Tyle hoach thé tuoi thuyet thyc thu
Cong ¢ Y| (4/cay) | tuoi/kho | ., 02C 2| (tdntwoi/ | (tan tuoi/
thite trong | (cm) (lta/nam) | (kg/cay/ ha/na 3
. a/nam) ha/nam)
%) Itra)
CcT1 90,00 | 144,3 29,43 4,77 4 0,99 19,9 16,92
CT2 86,67 | 147,91 | 28,66 4,75 4 0,86 23,94 20,35
CT3 83,33 | 152,3 27,72 4,86 4 0,54 21,17 18,00
CV %) 6,1 58 6,4 52 57
LSD, s 533 0,89 0,44 1,37 087

Ghi chu: CT1: 1 x2m (5.000 cdy); CT12: 1 x 1,bm (7.000 cay); C13: 1 x 1 m (10.000 cay).

Bang 1 cho thay, khi ting mat do trong ti
5.000 cay/ha (CT1) lén 10.000 cay/ha (CT3) giip
tang chiéu cao cay tir 144,3 cm lén 152,3 cm,
nhung so6 14 gidam tir 29,43 la/cay xudng 27,72
la/cay. Diéu nay cho thiy, néu mat do trong cang
cao thi chiéu cao cay cang 16n, s6 14 cang giam do
cac cay phai canh tranh anh sang va dinh duong
voi nhau. Két qua xt ly thong ké vé sinh truéng
cho thay, CT3 c6 su sai khac c6 y nghia so voi CT1
va CT2.

L4 khoi 1a cay thu hoach 14, nén so6 14/cay la
chi tiéu quan trong quyét dinh dén niang suat cia
cay, s6 luong 14 trén cay cang nhiéu, niang suat ctua
cay cang cao. Bang 1 cho thay, CT1 cho ning suat
ca thé tuoi cao nhat, dat 0,99 kg/cay/lta, CT3 cho
nang suat ca thé twoi thdp nhat, dat 0,54
kg/cay/la.

Mat do trong va nang suat ca thé 1a yéu to cau
thanh quyét dinh rat 16n dén ning suat thuc thu

NONG NGHIEP VA PHAT TRIEN NONG THON
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ctia cay trong. Két qua nghién ctru cho thay, CT1
cho nang suat ca thé 1a cao nhat, nhung mat do
trong lai thap nhat dan t6i nang suat thuc thu thap
nhat, dat 16,92 tan twoi/ha/nam. Trong khi do,
nang suat thuc thu cta CT3 1a thap nhat, két hop
mat do trong cao nhat, do d6 nang suat thuc thu
dat 18,00 tan twoi/ha/nam. CT2 1a cong thic cho
nang suat thuc thu dat 0,86 kg twoi/cay/ltra voi
mat do trong thich hop giup ning suat thuc thu
cao nhat, dat 20,35 tan twoi/ha/nam. Su sai khac
vé nang suat thuc thu gitta cac cong thic 1a c6 y
nghia thong ke.

3.2. Nghién ctru anh hudng cta ham luong
dam dén sinh trudng, phat trién va cac yéu td ciu
thanh ning sudt, ning sudt cay la khoi

Nghién cttu anh huwong cta ham lwong dam
dén sinh trudng, phat trién va cac yéu to cau thanh
nang suat, nang suat cay 14 khoi, duoc thé hién &
bang 2.

17



KHOA HOC CONG NGHE

Béng 2. Anh hudéng ctia ham legng dam dén sinh triedng, phét trién va cc yéu t6 cdu thanh ning suét,

nang sudt cay 14 khoi
Chitieu | Ty le A Nang Nang Nang
5 Chiéu iy . 0 1s p
song v, o So ltrathu | suatca suat ly suat thuc
cao So la Ty le P h
sau o4 (14/cay) | tuoi/kho hoach theé tuoi thuyét thu
Cong trong (ch) Y (Itra/nam) (kg/ (tan tuoi/ | (tan tuoi/
thac %) cay/lta) | ha/nam) | ha/nam)
CT1 83,33 | 144,61 | 26,93 4,82 4 0,85 23,8 20,2
CT2 86,67 | 148,37 | 29,45 4,85 4 0,91 25,48 21,65
CT3 80,00 | 146,69 | 28,34 5,33 4 0,88 24,57 20,88
CV (%) 7,0 6,3 54 6,1 58
LSD, s 1,52 078 0,97 1,03 0,87

Ghi chu: CTI1: 60 kg N; CT2: 90 kg N; CT13: 120 kg N.

Bang 2 cho thay, khi ting luong dam bon trén
01 ha tir 60 kg (CT1) lén 120 kg (CT3) gitp chiéu
cao cay cua cay la khéi tang tur 144,61 cm lén
148,37 cm; s6 1a tang tir 26,93 14/cay len 29,45
la/cay, nang suat ca thé twoi tang ti 0,85
kg/cay/lia 1én 0,91 kg/cay/lza. Tai cung mat do
trong, nang suat thuc thu ting theo ty lé thuan voi
nang suat ca thé. Két qua nghién cttu cho thay, CT1
cho nang suat ca thé dat thap nhat, do d6 nang
suat thuc thu thap nhat, dat 20,2 tan tuoi/ha/nam
va CT2 cho ning suat thuc thu dat 21,65 tin
tuoi/ha/nam. Sai khac cé y nghia thong ké gitta
CT1 so voi CT2 va CT3. Sai khac khong c6 co y
nghia thong keé gitra CT2 va CT3.

Ham luong dam bon khong anh hudng dén so
Itta thu hoach gitta cac cong thirc, nhung cé anh

hudng truc tiép dén ty 1é twoi/kho ctia duoc liéu 1a
khoi. Tang ham luong dam bén lam ting ty 1é
tuoi/kho ctia duoc lieu. Bang 2 cho thay, ty lé
twoi/kho & CT3 la cao nhat, dat 5,33 va ty lé
twoi/kho & CT1 1a thap nhat, dat 4,82. Khi tang
ham luong dam, luong nuoc tich tu trong la cao
lam ty lé twoi/kho trong 14 khoi ting cao. Piéu do
cho thay, khi bon dam & CT2 voi ty 1é tuoi/kho 1a
4,85; nang suat twoi cta 14 khoi dat 25,48 tan
tueoi/ha/nam sé thu duoc 5,25 tdn kho/ha/nam
cao hon so voi nang suat thuc thu kho cta CT3 la
0,65 tan kho/ha/nam.

3.3. Nghién cttu 4anh huéng cia d6 tan che dén
sinh truéng, phat trién va cic yéu té cdu thanh
ning sudt, ning sudt cay 14 khoi

Béng 3. Anh hudng cac ché do tan che dén sinh truéng, phat trién va cac yéu t6 cdu thanh ning sut,
nang sudt cay 14 khoi

chitien | V| cpigy , Nang | Nang ) Nang
song e o S6 Itta thu | suat ca suatly | suatthuc
A sau C?O ,SO lfl TY e A hoach thé tuoi thuyét thu
Cong trong | &Y (1a/cay) | twoi/kho (ltta/nm) (kg/ (tin/ (tdn/
thic w | cay/lia) | ha/nam) | ha/nam)
CT1 53,33 | 140,65 | 26,81 4,67 0,95 20,02 17,02
CT2 83,33 | 149,59 | 29,89 4,82 4 0,90 25,12 21,35
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CT3 93,33 | 145,81 | 28,62 4,89 4 0,85 23,87 20,29

CT4 43,33 | 110,12 | 19,89 4,53 2 0,93 13,09 11,12
CV (%) 59 71 6,5 6,1
LSD, s 3,87 1,05 1,08 1,02

Ghi chu: CT1: Trong duoi tdan rumg co do tan che 30%; CT2: Trong dudi tin rimg cé do tan che 50%;
CT3: Trong dudi tan rimg co do tan che 70%; CT4: Trong tai noi khong ¢ tan che.

Cay la khoi la cay ua bong, sinh truong, phat
trién va nang suit cta 1a khoi chiu nhiéu anh
hudéng boi yéu t6 anh sang, do vay do tan che hop
ly sé quyét dinh t6i sinh trudng, phat trién va nang
suat khi trong 14 khoi.

Két qua tai bang 3 cho thay, CT2 cho két qua
sinh, truéng phat trién va nang suét tot nhat voi
chiéu cao cay dat 149,59 cm, s6 la dat 29,89 14,
nang suat ca thé dat 3,58 kg/cay/nam va niang

suat thuc thu dat 21,35 tdn/ha/nam. Sai khac c6 y
nghia voi cac cong thic c6 do che bong 30%, 70%
va doi ching khong che bong.

3.4. Nghién ctru bién phap phong trir sau,
bénh hai cay 14 khoi

Két qua theo doi sau, bénh hai trén cay 14 khoi
trong tai cac mo hinh thi nghiém duoc thé hién &
bang 4.

Bang 4. Két qua theo doi thanh phan sau, bénh hai trén cay 14 khoi

Bo6 phan
Mtc do gay hai theo thang bi T
A A Tea i hai
STT; Tén Siu’_ bénh Teéen khoa hoc
a Thang | Thang Thang
8-9 10-11 12-01
1 | Sau duc than |Nadezhdiella cantori Hope + + Than
2 Sauanla  |Phyllocnistis citrella Stainton + La
3 | Bénh than thu |Colletotrichum gloeosporioides + + Than, 1a
4 | Bénh domla |Pseudocercospoella capsellae ++ ++ La

Ghi chi: - : Rt it gap hay hiém gap, do bat gap <5%: +: It gap, do bdt gap twr trén 5% dén 20%; ++ :
Gap trung binh, do bat gap tir trén 20% dén 50%; +++: Gap nhiéu, do bat gap trén 50%.

Két qua & bang 4 cho thay: Sau duc than
thuong gay hai nhiéu nhat vao giai doan thang 8
deén thang 11, & muc it gap, do bat gap dat 14,63%.
Cay bi hai c6 biéu hién, dé bi gay guc tai cho bi
sau duc; 16 duc duong kinh 1 - 2 mm; toan bo la
phia trén ngon bi vang héo, cac 1a phia duéi con
xanh tot, cay c6 thé moc choi moi. Néu ché doc
than cay phat hién c6 au trung & duong ranh.

Sau an la thuong gay hai nhiéu nhat vao giai
doan thang 10 dén thang 11, & muc it gap, do bat
gap dat 12,53%. Cay bi hai co biéu hiéu, 14 cay bi
sau an phan thit 14 chtra lai biéu bi va gan; mat do
sau cao lam cho 1a cay rung nhanh.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023

Bénh than thu thuong xuat hién nhiéu nhat
vao giai doan thang 10 dén thang 01, & murc do it
gap, do bat gap dat 18,51%. Bénh gay hai cha yéu
trén 14, vét bénh hinh tron hodc khong c6 hinh
dang nhat dinh, xép theo chiéu dai cta gan 14, luc
dau dom bénh c6 mau nau nhat, sau chuyén mau
nau sam, co vién do, lan rong va 1om sau.

Bénh dom 14 thuong xuat hién nhiéu nhat vao
giai doan thang 10 dén thang 01, & muc it gap, do
bat gap dat 17,4%, giai doan nay thuong do 4m cao
va mua kéo dai. Bénh géy hai trén 14, khi méi phat
sinh vét bénh thuong xuit hién cac dom cham
mau vang nhat & ca trén va mat dudi ctua 1a, sau
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nay vét cham sé lan rong ra.

4. KET LUAN

ba xay dung quy trinh tréng cay la khoi tai
huyén Son Tay, tinh Quang Ngai v6i khoang cach
trong, cay cach cay 1 m va hang cach hang 1,5 m
voi mat do trong 7.000 cay/ha @€ phat trién 1a khoi
dudi tan rung.

Stt dung ham luong dam 90 kg N két hop vdi 6
tan phan httu co vi sinh + 90 kg P,O; + 120 kg K,O
dé cay co da dinh duong sinh truong, phat trién.
bo che pht 50 - 60% 1a toi wu nhat, & do che pht
nay nang suat thuc thu dat 21,35 tAn/ha.

Bénh hai thuong phat trién vao mua mua, tir
thang 6 dén thang 10 hang nam. Sau, bénh hai 14
khoi cht yéu la sau duc than, sau an 14, bénh than
thu, bénh dom 1.

LOI CAM ON

Nghién cuu ndy dwoc thuc hién tir s tii tro
kinh phi cua So Khoa hoc va Cong nghé tinh
Qudng Ngai dé thuc hién dé tai-“Nghién ciu thuc
nghiém mo hinh lién két trong va tiéu thu Pang

sam, Khoi nhung ¢ mot s6 huyén mién mii cia
tinh Quang Ngai”. Cac tdc gid xin chan thanh cam
on So Khoa hoc va Cong nghé tinh Qudng Ngai;
Hop tic xa Nong nghiép va Dich vu huyén Son
T4y va nguoi dan dia phuong da tao diéu kién va
ho tro trong suot qua trinh thuc hién khao sat
nghién cuu.
TAI LIEU THAM KHAO

1. Tran Thi Kim Lién (2002). 7huc vat chi
Viét Nam. Quyén 4. Nxb Khoa hoc va Ky thuat.
Trang 173 - 174.

2. Pham Chi Thanh (2002). Phuong phap thi
nghiém dong ruéng. Nxb Nong nghiép, Ha Noi.

3. Pham B4 Tuyén (2014). Nghién ctu tac
dung cta ché phdm Hpmax trong diéu tri loét
hanh ta trang c6 Helicobacter pylori. Luan an Tién
si y hoc, chuyén nganh Y hoc ¢6 truyén. Truong
bai hoc Y Ha Noi.

4. Quy chuin ky thuat Quoc gia QCVN 01 -
38: 2010/BNNPTNT vé phuong phép diéu tra phat
hién dich hai cay tréng.

RESEARCH AND ESTABLISH THE GROWING PROCESS OF Ardisia gigantifolia Stapf
IN SON TAY, QUANG NGAI PROVINCE

Nguyen Xuan Truong!, Nguyen Ba Hung?,

Trinh Minh Vu!, Tran Thi Lien® Nguyen Thi Thuy®"

! National Institute of Medicinal Materials

Summary
Ardisia gigantifolia Stapf has anti - inflammatory, analgesic, acid - neutralizing, anti - ulcer effects
in the stomach, healing ulcers of the stomach and duodenum in experimental as well as clinical.
Arrangement of 3 research experiments on density, fertilizer and canopy in full randomized block
Randomized Complete Block Design (RCB). Each experimental formula has an area of 100 m?,
with 3 repetitions. Each repeat monitoring 10 trees, determined when combined with the planting
of apricot trees at a planting density of 7,000 plants/ha (equivalent to a distance of 1 x 1.5 m), the
amount of fertilizer: 6 tons of organic fertilizer microorganism + 90 kg N + 90 kg P,O; + 120 kg
K,0, canopy coverage of 50 - 60% for the highest net yield of 21.35 tons fresh/ha/year, fresh/dry
ratio of 4.82 for dry yield of 4.43 tons/ha/year. The main pests and diseases appear on the tree
such as Nadezhdiella cantori Hope, Phyllocnistis citrella Stainton, Colletotrichum gloeosporioides

and pseudocercospoella capsellae

Keywords. Ardisia gigantifolia Stapf, fertilizer, density, shade level, Quang Ngai.

Nguoi phan bién: PGS.TS. Ninh Thi Phip
Ngay nhan bai: 27/02/2023

Ngay thong qua phan bién: 21/3/2023
Ngay duyét dang: 12/5/2023
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ANH HUOGNG CUA MAT DO
VA LUONG BON NPK (13:13:13+TE)
BEN SINH TRUONG, NANG SUAT, CHAT LUONG
DUA VANG KIM HOANG HAU (Cucumis melo L.)
TRONG TRONG NHA €O MAI CHE TAI THANH HOA

Toéng Vin Giang® *, Pam Huong Giang?, Vit Ngoc Lan?

TOM TAT

Nghién ctru nhim muc tiéu xac dinh duoc mat do tréong va luong phan bon NPK (13:13:13+TE)
pht hop cho cay dua vang Kim Hoang Hau trong trong nha c6 mai che tai Thanh Hoa. Thi
nghiém duoc bo tri theo kiéu chia 6 16n 6 nhé (Split - plot), gom 12 cong thitc, 3 1an nhéc; trong
do6 yéu to mat do 1a 6 16n va yéu to6 luong phan bon (13:13:13:TE) 1a 6 nho voi ki hiéu teong tng
la: M1: 19.000 cay/ha, M2: 22.000 cay/ha, M3: 25.000 cay/ha va P1: 1.200 kg NPK
(13:13:13+TE) /ha), P2: 1.400 kg NPK (13:13:13+TE)/ha), P3: 1.600 kg NPK (13:13:13+TE)/ha,
P4: 1.800 kg NPK/ha. Két qua nghién cttu cho thay, trong cting mat do thi ché do dinh duong da
anh huong dén kha nang sinh truong ctia cay dua; thoi gian sinh truong sinh thue dén som hon
khi ché do dinh duong thap, thoi gian tir trong dén qua chin & cac cong thic dao dong 70 - 76
ngay trong vu xuan he va 68 - 74 ngay trong vu he thu. Cong thic cé chi tiéu sinh truéong 6n dinh,
cho nang suat va hiéu qua kinh té cao nhat tai mat do trong 22.000 cay/ha va luong boén 1.600 kg
NPK (13:13:13+TE) /ha vo¢i thoi gian tir trong dén qua chin 74 ngay trong vu xuan hé va 72 ngay
trong vu he thu, ning suat ly thuyét dat 36,30 tan/ha trong vu xuan he va 35,57 tan/ha trong vu
he thu. Nang suat thuc thu dat 29,36 tan/ha trong vu xuan heé va 28,78 tan/ha trong vu he thu. bo
Brix dat 12,9% trong vu xuan heé va 13,5% trong vu heé thu. Loi nhuan dat 678.900.000 déng/vu/ha
trong vu xuan hé va 660.000.000 déng/vu/ha trong vu he thu.

Tt khoéa: Dura vang Kim Hoang Hau, mét do, lirong bon NPK (13:13:13+TF), sinh truong, nang

suat.

1. BAT VAN BE

Trong nhitng nam gan day, nganh nong
nghiép da cé nhitng budc tién moi, dap tmg canh
tranh cao vé gia ca va chat luong. Trong cay trong
nha luéi, nha mang tng dung céong nghé cao duoc
tich hop nhiéu ky thuat trong mot quy trinh khép
kin, nhu: St dung giong tot, cac bién phap ky
thuat, tu dong hoa, ap dung dong bod cac cong
nghé 4.0 dé€ tao ra san phdm c6é ndng suat chat
luong cao, an toan va hiéu qua. Ung dung cong
nghé cao trong nong nghiép da va dang duoc quan
tam & nhiéu qudc gia, trong d6 cé Viet Nam.

! Khoa Nong Lam Ngu nghiép - Truong Dai hoc Hong
Drc.

? Khoa Nong hoc - Hoc vién Nong nghiép Viét Nam

" Email: tongvangiang@hdu.edu.vn

Két qua phan tich dinh luong cac chat
khoang va vitamin cho thay, 100 g dua vang Kim
Hoang Hau (Cucumis melo 1L.) c6 chura axit folic
21 pg, nianci 0,734 mg, beta-caroten 2.020 pg,
magié 12 mg, sit 0,21 mg, canxi 9 mg, vitamin C
36,7 mg, vitamin A 169 pg, nang luong 34 kcal
[1]. Cac chi tiéu nang suat, chat luong ctia dua
vang Kim Hoang Hau c6 su bién dong kha 16n,
phu thudc vao giong, cac bién phap ky thuat canh
tac, trong d6 mat do trong va dinh duong khoang
la nhitng yéu t6 rat quan trong [2]. Mat do trong
phu hop c6 y nghia trong viéc tao hiéu tng bién
cho quan thé giup cay tang hiéu suat quang hop.
Str dung phan bén hon hop can doi vé dinh duong
trong suét thoi ky sinh truong gitp cay dua Kim
Hoang Hau phat trién t6i wu. Tuy nhién, luong
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bon NPK can duoc xac dinh dé phu hop voi timg
vung, ting thoi vy, ting thoi ky sinh truong... Vi
vay, nghién ctu “Anh hudng cia mat do va luong
bon NPK (13:13:13+TE) dén sinh trudng, nang
sudt, chat lwong dua vang Kim Hodng Hiu
(Cucumis meloL.) trong trong nha cé mai che tai
Thanh Hoa” gop phan hoan thién quy trinh canh
tac cay dua vang Kim Hoang Hau trong diéu kién
nha mang, tng dung céng nghé cao tai cac vung
san xuat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguén goc vat lieu

Giong dua vang Kim Hoang Hau la giong lai
F1 do Cong ty Nong san Phu Sa cung tng.

Phan NPK (13:13:13+TE), supe lan Lam Thao
(16%), canxi-bo, K,SO,, phan vi luong.

2.2. Phuong phép b6 tri thi nghieém

Thi nghiém duoc bo tri theo kiéu 6 16n - 6 nho
(Split- plot design) [3], 3 lan nhac lai. Dién tich 6
nho 12 m? (8 m x 1,5 m), dién tich 6 16n 108 m* (24
x 4,5 m). Thi nghiém gém 12 cong thic x 12 m?/6 x
3 1an nhac = 432 m?, dién tich toan thi nghiém 500

m?.

Thi nghiém gom 2 yéu t6, trong do yéu t6 mat
do (M) gom 3 muc: mic M1 c6 mat do 19.000
cay/ha, khoang cach hang la 173 cm, khoang cach
cay 1a 30 cm. M2 c6 mat do 22.000 cay/ha, khoang
cach hang la 150 cm, khoang cach cay la 30 cm.
Muc M3 c6 mat do 25.000 cay/ha, khoang cach
hang 1a 132 cm, khoang cach cay la 30 cm. Yéu to
liéu lwong NPK (13:13:13+TE) (P) gém 4 muc: muc
bén P1 luong bon 1a 1.200 kg/ha, mitc bén P2 la
1.400 kg/ha, mitc bén P3 1a 1.600 kg/ha, mitc bon
P4 1a 1.800 kg/ha.

Ky hiéu cac cong thirc tuong tac trong bo tri
thi nghiéem: M1P1, M1P2, M1P3, M1P4, M2P1,
M2P2, M2P3, M2P4, M3P1, M3P2, M3P3, M3P4.

2.3. Bién phap ky thuat canh tac

Thi nghiém tréng trén nén dat thit nhe va
luong phan boén tinh cho 1 ha gom: 15 tdn phan
chuong hoai muc + 400 kg voi bot (vai déu trén
mat luong). Mat do trong va luong béon NPK
(13:13:13+TE) theo cac cong thirc thi nghiém.

Céach bon: Bon 16t 100% phan chuong hoai
muc (15 tdn) + voi + 50% luong NPK
(13:13:13+TE); bon thuc 1an 1 sau trong 3- 4 ngay,
bon 6% luong NPK (13:13: 13+TE); lan 2 sau trong
10 - 12 ngay, bon 8% kg NPK (13:13:13+TE) + 5 kg
phan vi luong hén hop + 15 kg MgS0,; 1an 3 sau
trong 19 - 20 ngay, bon 8% kg NPK (13:13: 13+TE)
+ 5 kg vi luong hon hop + 20 kg canxi - bo + 15 kg
Ca,S0,; 1an 4 sau tréng 27 - 28 ngay (sau thu phan)
bon 8% luong NPK (13:13:13+TE) + 10,0 kg
(Cacbomax + Earth crystals); lan 5 sau trong 35 -
36 ngay, bon 8% luong NPK (13:13: 13+TE) + 10 kg
vi lwong hén hop + 15 kg MgS0,; 1an 6 sau trong 44
- 45 ngay, bon 7% luong NPK (13:13: 13+TE) + 10
kg vi lwong hon hop + 15 kg Ca,S0,+ 15 kg K,SO,;
lan 7 sau tréng 53 - 55 ngay, bon 5% luong NPK
(13:13: 13+TE) + 25 kg K,SO,.

Cay duoc bam ngon khi dat 29 1a.
2.4. Dia diém va thoi gian nghién cttu

bia diém tai huyén DPong Son, tinh Thanh Hoa.
Trong vu xuan heé nam 2022 va vy heé thu nam 2022.

2.5. Theo doi va xtr ly s6 lieu

Ap dung theo Quy chuin ky thuat Quéc gia
QCVN 01-91:2012/BNNPTNT [4] vé khao nghiém
gi4 tri canh tac va st dung ctia giong dua hau dé
theo doi cac chi tiéu sinh trudng, phat trién va
nang suat. Theo doi sau, bénh hai theo QCVN 01-
38:2010/BNNPTNT [5].

S6 lieu thu thap duoc xit Iy bang chuong trinh
IRRISTAT va phan mém Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huong cia mat d¢ va luong bon NPK
(13:13:13+TE) dén thoi gian sinh truong, phat trién
cta cay dua Kim Hoang Hau tréng trong nha cé
mai che tai Thanh Hoa

Két qua & bang 1 cho thay, thoi gian cay con
trong vuon wom trung binh 8 ngay vu xuan he va 6
ngay vu he thu, trong thoi gian nay cay dua da cé
trung binh 1 - 2 14 that. Thoi gian tir trong dén ra
hoa cai dao dong tir 25 - 29 ngay (xuan he) va 24 —
26 ngay (he thu), trong d6 cac cong thic c6 cung
mat do nhung luong phan bon khac nhau da anh
huéng dén thoi gian ra hoa cai cta cay dua Kim
Hoang Hau. O muc bon thap P1, thoi gian ra hoa
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cai la thap nhat tai mat do M1, dat 27 ngay (vu
xuan he) va 25 ngay (vu he thu); tai mat do M2 dat
26 ngay (xuan he) va 24 ngay (he thu); tai mat do
M3 dat 25 ngay (xuan heé) va 24 ngay (he thu). O
muc béon phan cao hon P2, P3, P4 thoi gian ra hoa
cai dai hon mtc bon P1, trung binh 1 - 2 ngay.
Thoi gian tir trong dén dau qua ctia giong dua
vang Kim Hoang Hau bién dong tir 32 - 37 ngay
(xuan he) va 30 - 33 ngay (he thu), twong img cac
cong thitc c6 su chénh léch 1 -5 ngay (xuan he) va
1 - 2 ngay (he thu). Trong cung mat do tréng, cac

cong thiec bon phan khac nhau da anh huéng dén
thoi gian dau qua; & mat do M1 dao dong 34 - 37
ngay (xuan he) va 31 - 33 ngay (he thu); & mat do
M2 dao dong 33 - 34 ngay (xuan he) va 31 - 32
ngay (hé thu); & micc bon M3 dao dong 32 - 33
ngay (xuan he) va 30 - 33 ngay (hé thu). Thoi gian
tr trong dén dau qud ngan nhat tai cong thic
M3P1, dat 32 ngay (xuan he) va 30 ngay (hé thu);
dai nhat tai cong thic M1P4 dat 37 ngay (xuan he)
va 33 ngay (he thu).

Béng 1. Anh huéng ctia mat d6 va luong bén NPK (13:13:13+TE) dén thoi gian sinh truéng, phat trién
ctia cay dua vang Kim Hoang Hau trong trong nha c6 mai che tai Thanh Héa

DVT: Ngdy
Thoi gian tir trong dén... (ngay)
Thoi gian cay
Con 7. A~ 2 A 2 ’
Cong thitc Ra hoa cai Pau qua Bam ngon Qua chin
Xuian | He | Xuan He Xuan He Xuan He Xuan He
he thu he thu he thu he thu he thu
M1P1 8 6 27 25 34 31 37 35 73 72
M1P2 8 6 28 26 35 31 37 35 76 74
M1P3 8 6 29 26 36 32 36 33 76 74
M1P4 8 6 29 26 37 33 36 33 77 75
M2P1 8 6 26 24 33 31 38 36 71 68
M2P2 8 6 27 25 34 31 37 35 74 72
M2P3 8 6 27 25 34 31 37 35 74 72
M2P4 8 6 28 26 34 31 38 37 74 72
M3P1 8 6 25 24 32 30 39 37 70 67
M3P2 8 6 26 24 33 30 38 36 71 69
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M3P3 26 24

33 30 38 36 71 69

M3P4 8 6 26 24

33 30 38 36 71 69

Thoi gian tir trong dén bam ngon ctia cac cong
thitc dao dong 36 - 39 ngay (xuan he) va 35 - 37
ngay (hé thu); sw chénh léch ctia cac cong thic tai
vu xuan he la 3 ngay va vu he thu la 2 ngay.

Thoi gian tir trong dén qua chin cac cong thuc
dao dong 70 - 76 ngay (xuan he) va 68 - 75 ngay
(hé thu), trong cung mat do & mitc bon phan thap
P1 thoi gian tir trong dén qua chin 1a ngan nhat; &
mat do M1 cong thixc M1P1 dat 73 ngay (xuan he)
va 72 ngay (hé thu); @ mat d6 M2 cong thic M2P1
dat 71 ngay (xuan he) va 68 ngay (he thu); & mat

do M3 cong thiec M3P1 dat 70 ngay (xuin heé) va
68 ngay (he thu). Nhu vay, ché do dinh duong da
anh huong dén kha nang sinh trudéng cta cay dua,
thoi gian sinh trudéng sinh thuc dén sém hon khi
ché do dinh duong khong dugc doi dao; két qua
nghién ctru nay phu hop véi két qua ctia Nguyén
Thu Cuc (2005) [6].

3.2. Anh huéng ctia mat @ va luong bén NPK
(13:13:13+TE) dén chiéu dai than chinh, duong
kinh gdc cay duwa vang Kim Hoang Hau trong
trong nha c6 mai che tai Thanh Héa

Bang 2. Anh hudng ctia mat do va luong bon NPK (13:13:13+TE) dén chiéu dai than chinh,
duwong kinh gdc cay dura vang Kim Hoang Hau

Chidu dai Chiéu dai than & ngay thit... sau trong (cm) Chiéu dai | Téc d6 tang }?uon%

N L \ kinh goc

thoi ky cay khi bam truéng Khi thu
Cong con (cm) 14 91 28 35 ngon (cm) | (cm/ngay) hoach (cm)

thirc

Xuan | Hé |Xuan| He | Xuan| Hé | Xuidn | Hé | Xuan| Hé | Xuan | Hé | Xuan| Heé |Xuan| He

he | thu | he¢ |thu| he [thu| hée | thu | he | thu | he | thu | he | thu | hée | thu
M1P1 | 10,7 | 83 | 32,4 | 30,8 | 119,7 [114,9| 188 |178,6| 249,7|234,7| 253,0 |240,4| 7,1 | 6,7 | 0,97 | 1,01
M1P2 | 10,7 | 83 | 33,3 | 31,6 | 120,6 |115,8| 190,9 |181,4| 253,6 | 238,4 | 256,9 (244,1| 7,2 | 6,8 | 1,05 | 1,09
M1P3 | 10,7 | 8,3 | 35,1 | 33,3 | 124,4 |119,4| 195,7 |185,9| 257,4|242,0| 259,0 |246,1| 7,4 | 6,9 | 1,14 | 1,19
M1P4 | 10,7 | 83 | 36,4 | 34,6 | 127,7 |122,6| 201 |191,0| 259,7|244,1| 261,3 |248,2| 7,4 | 7,0 | 1,16 | 1,21
M2P1 | 10,7 | 83 | 27,1 | 25,7 | 107 |102,7| 178,1 {169,2| 237,9|223,6| 239,7 |227,7| 6,8 | 6,4 | 0,92 | 0,96
M2P2 | 10,7 | 83 | 29,5 | 28,0 | 111,4|106,9| 183,5 [174,3| 243,3 | 228,7| 245,1 |232,8| 7,0 | 6,5 | 0,97 | 1,01
M2P3 | 10,7 | 8,3 | 31,8 | 30,2 | 115,7 |111,1| 187,8 |178,4| 247,6|232,7 | 249,4 |236,9| 7,1 | 6,6 | 0,99 | 1,03
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M2P4 | 10,7 | 83 | 32,4 | 30,8 | 1183 [113,6| 190 |180,5/251,2|236,1| 252,8 |240,2| 7,2 | 6,7 | 1,03 | 1,07
M3P1| 10,7 | 83 | 251 | 23,8(100,7 | 96,7 | 170,5 |162,0| 230,5|216,7| 232,1 |220,5| 6,6 | 62 | 0,88 | 0,92
M3P2 | 10,7 | 83 | 26,9 | 25,6 | 104,5[100,3| 1753 |166,5| 237,3|223,1| 239,9 |227,9| 6,8 | 64 | 0,90 |0,94
M3P3 | 10,7 | 83 | 27,4 | 26,0 | 107 [102,7] 177,8 |168,9| 239,8|225,4| 242,4(230,3| 6,9 | 64 | 094 |0,98
M3P4 | 10,7 | 83 | 28,7 | 27,3 | 110,3 [105,9| 186,1 |176,8| 241,1|226,6| 245,7 |233,4| 6,9 | 6,5 | 0,98 | 1,02
cv| - o - - - 3742 - | - | 105] 97
LSD005

G - - - - - - 8341 - | - | 09067
M)
LSD005

G - - - - - 917969 - | - | 010|099
®
LSD,,s
o o - ] - 888199 - | - | 017|017

Két qua & bang 2 cho thay, thoi ky cay con khi
cay xuat hién 1 - 2 14 that va chiéu dai cay dat trung
binh 10,7 cm (vu xuan he) va 8,3 cm (he thu) cay
khoe, khong bi sau, bénh, dap tmg yéu cau xuat
vuon. Trong giai doan tir trong dén 14 ngay, chiéu
dai cay co su thay ddi tai cac cong thirc, dao dong
25,1 - 36,4 cm (xuan he) va 23,8 - 34,6 cm (he thu).
Trong cung mat do, khi bon liéu luong khac nhau
thi chiéu dai cay cting khac nhau, chiéu dai cay
luon thap nhat & mic bon thap P1, tai mat do M1
dat 32,4 cm (vu xuan heé) va 30,8 cm (he thu), tai
mat do0 M2 dat 27,1 cm (xuan hé) va 25,1 cm (he
thu), tai mat do M3 dat 25,1 cm (xuan he) va 23,8
cm (he thu). Chiéu dai cay c6 xu huéng cao dan
theo muc ting luong phan bon va dat dai nhat &
miuc bon P4, tai mat do M1 dat 36,4 cm (Xxuan he)
va 34,6 cm (hé thu), & mat do M2 dat 32,4 cm
(xuan heé) va 30,8 cm (he thu), & mat do M3 dat
28,7 cm (vu xuan he) va 27,3 cm (hé thu).

Chiéu dai cay tiép tuc tang qua cac thoi ky theo
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doi, tai thoi diém 29 14 cay duoc cat ngon nham tap
trung dinh dudng nudi qua, chiéu dai cay c6 su bién
dong ro va dao dong 232,1 - 261,3 cm (vu xuan he)
va 220,5 - 248,2 cm (vu he thu); chiéu dai cay cao
nhat tai cong thiec M1P4, dat 261,3 cm (vu xuan heé)
va 248,2 cm (vu hé thu); thap nhat tai cong thic
M3P1, dat 232,1 cm (vu xuan he) va 220,5 cm (vu
hé thu); cac cong thiec co sai khac cé y nghia thong
ké & do tin cay 95%.

Toc do tang trudng & cac cong thie tang theo ty
lé thuan voi chiéu dai cay qua cac thoi ky sinh
truéng; toc do tang trudng co6 xu huong ting dan tie
muc bon thadp dén mic bon cao. Trong cung mat
do, & miec bon P1 toc do tang truong luon thap nhat,
tai mat do M1 dat trung binh 7,1 cm/ngay (vu xuan
hé) va 6,7 cm/ngay (vu hé thu); & mat do M2 dat
trung binh 6,8 cm/ngay (vu xuan he) va 64
cm/ngay (vu he thu); & mat do M3 dat trung binh
6,6 cm/ngay (vu xuan he) va 6,2 cm/ngay (vu he
thu). Toc do ting truong chiéu dai cay tang dan va
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dat dai nhat & mtc boén cao P4, & mat do M1 dat 7,4
cm/ngay (vu xuan he) va 7,0 cm/ngay (vu he thu),
o mat do M2 dat 7,2 cm/ngay (vu xuan he) va 6,7
cm/ngay (vu he thu), @ mat do M3 dat 6,9 cm/ngay
(vu xuan he) va 6,5 cm/ngay (vu he thu). O cong
thic M1P4, toc do tang trudng manh nhat dat 7,4
cm/ngay (vu xuan he) va 7,0 cm/ngay (vu he thu).
Puong kinh goc tai cac cong thic thi nghiém
dao dong 0,88 - 1,16 cm (vu xuan he) va 0,92 - 1,21
cm (vu hé thu), trong cung mat dé6 nhung luong
phan bon thay déi da anh huéong dén duwong kinh
goc cta cay dua; & mirc bon thap P1 duong kinh
goc nho nhat, & mat do M1 dat 0,97 cm (vu xuan

hé) va 1,01 cm (vu he thu), & mat ¢6 M2 dat 0,92
cm (vu xuan he) va 0,96 cm (vu he thu), & mat do
M3 dat 0,88 cm (vu xuan he) va 0,92 cm (vu heé
thu). Puong kinh gdéc ting dan khi tang luong
phan bon va dat cao nhat & muc bon P4, tai mat do
M1 dat 1,16 cm (vu xuan he) va 1,21 cm (vu he
thu), &@ mat do M2 dat 1,03 cm (vu xuan he) va 1,07
cm (vu he thu), & mat do M3 dat 0,98 cm (vu xuin
hé) va 1,02 cm (vu heé thu).

3.3. Anh huémg ciia mat d¢ va luong bon NPK
(13:13:13+TE) dén mac do nhiém sau, bénh hai
cay dua vang Kim Hoang Hau trong trong nha cé
mai che tai Thanh Héa

Béng 3. Anh hudng ciia mat d¢ va luong bén NPK (13:13:13+TE) dén mic d6 nhiém sau,
bénh hai cay dua vang Kim Hoang Hau trong trong nha c6 mai che tai Thanh Héa

Bo phan Sau xanh Bo trf (cp) Sﬁf;h iﬁi Bénh vang Héo xanh vi
trang (cap) (cap) ' P g 14 (diém) khuan (%)
Cong (diém)
thic
Xuan | He | Xuan | He | Xuan | He | Xuan | He | Xuan | He Xuan He
he |thu| he |thu| he thu | he thu he thu he thu
MI1P1 2 1 1 1 1 1 1 2 2 1,62 1,49
M1P2 2 1 1 1 1 1 1 1 1 1 1,84 1,69
M1P3 2 1 2 1 1 1 1 1 1 1 1,24 1,14
M1P4 2 1 2 1 2 2 1 1 1 1 1,46 1,34
M2P1 1 1 2 1 1 1 1 2 1 1 1,77 1,63
M2P2 1 1 2 1 1 1 1 1 1 1 1,17 1,08
M2P3 1 1 1 1 1 1 1 1 1 1 1,89 1,74
M2P4 2 1 2 1 1 1 1 1 1 1 1,11 1,02
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M3P1 2 1 2 1 2 1 1 1 1 1,85 1,70
M3P2 2 1 2 1 2 1 1 1 1 1,57 1,44
M3P3 2 1 2 1 3 1 1 2 2 1,97 1,81
M3P4 2 1 2 1 3 1 1 2 3 1,19 1,09

Két qua theo doi mirc do nhiém sau, bénh hai
bang 3 cho thdy, trong vu xuan he va he thu, cay
dua vang Kim Hoang Hau xuat hién chu yéu cac
loai sau, bénh nhu bo phan trang, sau xanh, bo tri,
gia swong mai, bénh vang 14 va bénh héo xanh vi
khuén; muc xuat hién ¢ cac cap do khac nhau tai
cac cong thirc. Bo phén trang xuat hién & ty le thap
tee cap 1 (dudi 1% dien tich bi hai) dén cap 2 (1- 5%
dién tich bi hai), trong vu xuan hé nhiém cap 1 - 2
va trong vu hé thu & cap 1. Sau xanh & vu xuan he
xuat hién & cap 1 tai cong thic M1P1, M1P2 va
M1P3, cac cong tirc con lai & muc cap do 2, & vu he
thu, sau xanh xuat hién & cap do 1.

Bo tri phat trién manh trong diéu kién thoi tiét
nong va kho, gay hai niang giai doan cay con dén
ra hoa, dau trai. Hau hét ¢ cac cong thic trong 2
thoi vu cay bi bo tri gay hai ¢ muc thap cap 1- 2,
riéng cac cong thiec M3P3 va cong thic M3P4
trong vu xuan heé & mic do niang hon cap 3.

Bénh gia swong mai va bénh vang 14 1a nhing
loai bénh nguy hiém, gay hai ning trén cac cay ho
bau bi va thuong gay hai ning trong giai doan cay

ra hoa, két qua. O cac cong thuc thi nghiem cay
déu bi nhiém 2 loai bénh nay & mutc nhe (diém 1)
dén trung binh (diém 2). Trong do, & cong thirc
M3P4 cay bi nhiém & muc do trung binh dén nang
(diém 2 va diém 3).

Bénh héo xanh vi khudn xuat hién voi ty le
1,11 - 1,97% (vu xuan he) va 1,02 - 1,81% (vu he
thu). Trong do, mic do nhiém ning nhat tai cong
thic M3P3 1a 1,97% (vu xuan he) va 1,81% (vu he
thu) va nhe nhat tai cong thieec M2P4 1a 1,11% (vu
xuan hé) va 1,02% (vu he thu).

Khi 4p dung san xuit dua Kim Hoang Hau
trong diéu kién nha mang trong 2 vu xuan he va
hé thu, cay dua xuat hién mot s6 loai sau, bénh
gay hai nhung da duogc theo doi va phat hién som
nén murc gay hai thap, vi vay khong anh huong dén
nang suat va chat luong san pham.

3.4. Anh huéng ctia mat d¢ va luong bén NPK
(13:13:13+TE) dén céc yéu t6 cdu thanh ning sut
va ning sudt dwa vang Kim Hoang Hau tréng
trong nha c6 mai che tai Thanh Héa

Béng 4. Anh hudng ciia mat d¢ va luong bén NPK (13:13:13+TE) dén cac yéu t6 cdu thanh ning sudt va
ning sudt dua vang Kim Hoang H4u tréng trong nha c6 mai che tai Thanh Hoéa

Chiéu dai qua | DPuong kinh |Khoi lwong qua NSLT NSTT
(cm) qua (cm) (kg/qua) (tan/ha) (tan/ha)
Cong thuc
Xuan He Xuan He Xuan He Xuan He Xuan He
he thu he thu he thu he thu he thu
M1P1 15,9 15,1 14,4 14,0 1,49 146 | 2831 | 27,74 | 24,63 | 24,14

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023

27



KHOA HOC CONG NGHE

M1P2 164 | 15,6 | 149 | 14,56 | 1,53 | 1,50 | 29,07 | 28,49 | 25,29 | 24,79
M1P3 17,0 | 16,2 | 153 | 148 | 1,64 | 1,61 | 31,16 | 30,54 | 27,11 | 26,57
M1P4 17,5 | 16,6 | 15,8 | 153 1,69 | 1,66 | 32,11 | 31,47 | 27,94 | 27,38
M2P1 14,6 | 13,9 | 13,2 | 12,8 | 1,42 | 1,39 | 31,24 | 30,62 | 27,18 | 26,64
M2P2 15,5 | 14,7 | 14,0 | 13,6 | 1,63 | 1,60 | 3586 | 3514 | 31,20 | 30,57
M2P3 16,5 | 15,7 | 15,0 | 146 | 1,65 | 1,62 | 36,30 | 35,57 | 31,58 | 30,95
M2P4 156 | 14,8 | 14,1 | 13,7 | 1,49 | 1,46 | 32,78 | 32,12 | 28,52 | 27,95
M3P1 14,1 | 134 | 12,8 | 124 | 1,29 | 1,26 | 32,25 | 31,61 | 28,06 | 27,50
M3Pp2 146 | 13,9 | 13,2 | 128 | 1,32 | 1,29 | 33,00 | 32,34 | 28,71 | 28,14
M3P3 14,8 | 14,1 13,3 | 129 | 1,35 | 1,32 | 33,75 | 33,08 | 29,36 | 28,78
M3P4 150 | 143 | 13,5 | 13,1 1,34 | 1,31 | 33,50 | 32,83 | 29,15 | 28,56
CV%) 6,1 6,0 9,7 9,3 6,3 6,9 - - 55 5,6
LSD, 05 (M) 1,3 1,0 1,1 0,9 0,1 0,1 - - 239 | 226
LSD, s (P 0,76 | 0,73 | 0,66 | 0,64 | 0,07 | 0,09 - - 1,73 | 180
LSDyps M*P) | 1,88 | 1,74 | 1,68 | 1,59 | 0,20 | 0,20 - - 260 | 266

Ghi chu: NSLT: nang suét Iy thuyét; NSTT: nang suét thuc thu

Két qua & bang 4 cho thay, chiéu dai qua tai
cac cong thuc dao dong 14,1 - 17,5 cm (vu xuan
he) va 13,4 - 16,6 cm (vu he thu). Cac cong thirc co
chiéu dai qua dai nhat: & mat do0 M1 cong thic
M1P4 dat 17,5 cm (vu xuan heé) va 16,6 cm (vu he

thu), & mat do M2 cong thuc M2P3 dat 16,5 cm
(vu xuan he) va 15,7 cm (vu he thu), & mat d¢o M3
cong thiee M3P4 dat 15,0 cm (vu xuan he) va 14,3
cm (vu he thu).

Duong kinh qua & cac cong thic dao dong
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12,8 - 15,8 cm (vu xuan he) va 12,4 — 15,3 cm (vu
hé thu). Cac cong thic cé6 duong kinh qua lon
nhat: & mat do M1 cong thiec M1P4 dat 15,8 cm
(vu xuan he) va 15,3 cm (vu hé thu), &@ mat do M2
cong thiec M2P3 dat 15,0 cm (vu xuan he) va 14,6
cm (vu he thu), @ mat do M3 cong thiec M3P4 dat
13,5 cm (vu xuan he) va 13,1 cm (vu hé thu).

Khoi luong dao dong 1,29 - 1,69 kg/qua (vu
xuan he) va 1,26 - 1,66 kg/qua (vu he thu). Cong
thic c6 khoi lwong qua 16n nhat: & mat do M1
cong thuc M1P4 dat 1,69 kg/qua (vu xuan he) va
1,66 kg/qua (vu he thu), & mat do M2 cong thirc
M2P3 dat 1,66 kg/qua (vu xuan he) va 1,62
kg/qua (vu he thu), & mat do M3 cong thiec M3P3
dat 1,35 kg/qua (vu xuan he) va 1,32 kg/qua (vu
he thu).

Nang suat ly thuyét dao dong 28,31 - 36,30
tan/ha (vu xuan heé) va 27,74 - 35,57 tan/ha (vu he
thu). Cong thic dat 16n nhat: & mat do0 M1 cong
thiec M1P4 dat 32,11 tdn/ha (vu xuan heé) va 27,94
tan/ha (vu hé thu); & mat do M2 cong thiec M2P3
dat 36,30 tan/ha (vu xuan he) va 35,57 tan/ha (vu
hé thu); & mat do6 M3 cong thic M3P3 dat 33,75
tan/ha (vu xuan hé) va 33,08 tin/ha (vu he thu).

Nang suat thuc thu dao dong 24,63 - 31,58
tan/ha (vu xuan he) va 24,14 - 30,95 tdn/ha (vu he
thu). Cong thic dat 16n nhat: & mat do M1 cong
thic M1P4 dat 27,94 tdn/ha (vu xuan he) va 27,38
tan/ha (vu hé thu), & mat do M2 cong thiec M2P3
dat 31,58 tdn/ha (vu xuan he) va 30,95 tan/ha (vu

hé thu), & mat do0 M3 cong thiuc M3P3 dat 29,36
tan/ha (vu xuan he) va 28,78 tan/ha (vu he thu).

Nhu vay, trong cung mat do nhung liéu luong
bon khac nhau da anh hudng dén céac chi tiéu nang
suat va nang suat cta cay dua vang Kim Hoang
Hau. O cung liéu luong bon phan nhung & mat do
trong thua cac chi tiéu nang suit c6 xu huong dat
toi da, nhung so6 ca thé trén quan thé thap nén
nang suat ly thuyét va nang suat thuc thu dat thap;
cong thitc M1P4 c6 chi tiéu nang suat cao nhat
nhung nang suat thap nhat: nang suat ly thuyét dat
31,47 tan/ha va ning suat thuc thu dat 27,38
tan/ha. Tuy nhién, khi ting mat do, cac ca thé
trong quan thé da c6 su canh tranh vé dinh duong
va anh sang nén kha nang hap thu va téng hop
chat htru co bi han ché da anh hudéng dén su phat
trién cac chi tiéu nang suat, dén nang suat ly
thuyét va nang suat thuc thu. Vi vay, can nghién
ctu xac dinh mat do va luong phan bon phu hop
dé dat nang suat va hiéu qua kinh té toi da. Két
qua nghién ctu cho thay, cong thic M2P3 (mat do
trong 22.000 cay/ha, luong bén phan 1.600 kg
NPK (13:13:13+TE)/ha) cho ning suit cao nhat,
nang suat ly thuyét dat 36,30 tin/ha (vu xuan he)
va 35,57 tan/ha (vu he thu); nang suat thuc thu dat
29,36 tan/ha (vu xuan hé) va 28,78 tan/ha (vu he
thu).

3.5. Anh huong ctia mat @6 va luong bon NPK
(13:13:13+TE) dén chat lvong qué dira Kim Hoang
Hau tréng trong nha cé mai che tai Thanh Héa

Béng 5. Anh huéng ctia mat d¢ trong va lugng bén NPK (13:13:13+TE) dén mot s6 chi tieu chét lugng
qua dua Kim Hoang Hau trong trong nha c6 mai che tai Thanh Héa

Do day thit qua (cm) Ty lé thit qua (%) Do Brix (%)
Cong thuc
Xuan he Heé thu Xuan he Heé thu Xuan he | He thu
MIP1 3,68 3,57 80,12 82,52 11,2 12,6
MIP2 3,90 3,78 82,28 84,75 11,8 12,8
M1P3 3,91 3,79 84,34 86,87 12,4 13,2
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MI1P4 3,81 3,70 84,33 86,86 12,9 13,5
M2P1 3,79 3,68 79,22 81,60 11,1 12,5
M2P2 3,89 3,77 86,38 88,97 11,5 12,2
M2P3 3,93 3,81 87,54 90,17 12,9 13,5
M2P4 3,88 3,76 82,43 84,90 12,6 12,9
M3P1 3,96 3,45 77,82 80,15 11,0 11,5
M3P2 3,69 3,98 79,98 82,38 11,3 11,6
M3P3 3,78 3,67 81,04 83,47 11,5 11,8
M3P4 3,60 3,49 76,03 78,31 11,0 11,3
CV %) 7,1 6,9 5,4 9,7 6,2 6,6
LSD, s (M) 0,13 0,12 3,08 3,17 0,57 0,90
LSD, 5 (P) 0,11 0,10 2,74 2,82 0,67 0,38
LSD, 05 (M*P) 0,23 0,22 5,76 5,94 1,13 1,05

bo day thit qua 1a chi tiéu quan trong nhiam
danh gia chat luong cua qua, do day thit qua 16n
thi ty le thit qua cao. Bang 5 cho thdy, do day thit
qua dao dong gitta cac cong thic 3,56 - 3,93 cm
(xuan he) va 3,45 - 3,81 cm (heé thu). Trong cung
mat do, luong bon phan thap & muic bon P1 luon
cho do day thit qua it (méng) nhat, & mat do M1
cong thiee M1P1 dat 3,68 cm (xuan hé) va 3,57 cm
(hé thu), & mat do0 M2 cong thiec M2P1 dat 3,79
cm (xuan heé) va 3,68 cm (hé thu), & mat ¢o M3
cong thiee M3P1 dat 3,56 cm (xuan he) va 3,45 cm
(he thu). Khi tréong & mat do phu hop va luong bon

phan & muc hop ly thi ca thé trong quan thé phat
trién can do6i va do day thit qua dat toi da. Cong
thic c6 do day thit qua cao nhat 1a cong thic
M2P3, dat 3,93 cm (xuan he) va 3,81 cm (heé thu).
Ty lé thit qua cao nhat & cong thic M2P3: 87,54%
(xuan he) va 91,17% (he thu).

Po Brix 1a ham luong cac chat tan co trong
qua ma chu yéu la duong, 1a chi tiéu quan trong
phan anh chat luong ctia qua. Két qua nghién ctru
cho thay, do Brix dao dong tir 11% - 12,9% (xuan
he) va 11,3% - 13,5% (he thu). O cung muc bon
phan khi trong & mat do thap thi do Brix thuong
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cao hon khi trong ¢ mat do cao, tai mat do M1 do
Brix co ty lé thuan khi ting mitc bon phan va cac
cong thiec dao dong 11,2% - 12,9% (xuan he) va
11,6% - 13,5% (hée thu), & mat do0 M2 cac cong thic
dao dong 11,1% - 12,9% (xuan he) va 12,5% - 13,5%
(hé thu), & mat do0 M3 cac cong thic dao dong
11,0% - 11,5% (xuan he) va 11,3% - 11,8% (he thu).

O cong thitc M1P4 trong voi mat do 19.000
cay/ha va bon luong 1.800 kg NPK (13:13:13+TE)
va cong thiec M2P3 trong voi mat do 22.000 cay/ha
va bon luong 1.600 kg NPK (13:13:13+TE) chi tiéu
chat luong @6 Brix cao, dat 12,9% (xuan hé) va
13,5% vu (he thu).

3.6. Anh huéng cia mat do va luong bén NPK
(13:13:13+TE) dén hiéu qua kinh té tréng cay dua
vang Kim Hoang Hau trong nha cé mai che tai
Thanh Héa

banh gia hiéu qua kinh té cta timg cong thic
la co s& khoa hoc nhim khuyén cdo ap dung ky
thuat trong dua vang trong nha c6 mai che. Két
qua & bang 6 cho thdy, gita cac cong thuc thi
nghiém, chi phi khac nhau va c6 huong tang dan

ttr mat do trong thap dén mat do trong cao va tu
luong bon phan thap dén cao; cong thic M1P1 cé
téng chi thap nhat 242.100.000 dong/vu/ha va cao
nhat tai cong thiuc M3P4 dat 292.400.000
déng/vu/ha. Téng thu ty 1é thuan voi nang suat
thuc thu cta tirng cong thic thi nghiém; téng thu
dao dong 738.900.000 dong/vu/ha - 947.400.000
déng/vu/ha (xuan he) va 724.100.000 déng/vu/ha
- 928.500.000 dong/vu/ha (hé thu); tong thu dat
cao nhat & cong thiac M2P3, dat 947.400.000
déng/vu/ha (xuan he) va 928.500.000 déng/vu/ha
(hé thu). Lai thuan & cac cong thic dao dong
496.800.000 déng/vu/ha - 678.900.000 déng/vu/ha
(vu xuan heé) va 482.000.000 dong/vu/ha -
660.000.000 dong/vu/ha (hé thu). M2P3 dat cao
nhat  678.900.000 déng/vu/ha (xuan heé) va
660.000.000 dong/vu/ha (hé thu).

Nhu vay cong thic M2P3 trong véi mat do
22.000 cay/ha va boén luong 1.600 kg NPK
(13:13:13+TE) cho téng thu nhap va lai thuan cao
nhat tai 2 thoi vu khac nhau.

Béng 6. Anh hudng ciia mat d6 va lrong bén NPK (13:13:13+TE) dén hiéu qua kinh t€ trong dua vang
Kim Hoang Hau trong nha c6 mai che tai Thanh Héa

Cong thic
M1P1 | M1P2 | M1P3 | M1P4 | M2P1 | M2P2 | M2P3 | M2P4 | M3P1 | M3P2 | M3P3 | M3P4
Chi tieu danh gia
1. Téng chi phi
2421 | 2447 | 2473 | 2499 | 263,3 | 265,9 | 268,5 | 271,1 | 284,6 | 287,2 | 289,8 | 292.4
(triéu dong)
L1 Vatte-diennuée | 4170|4197 1999 | 1249 | 126,5 | 129,1 | 1317 | 1343 | 1359 | 1385 | 1411 | 1437
(trieu dong)
- Gidng 285 | 285 | 285 | 285 33 | 33 | 33 | 375|375 | 375 | 375
'Phancrﬁiing hoai 1 490 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 12,0
- Phan NPK
(13:13:15TF) 156 | 182 | 20,8 | 234 | 156 | 182 | 208 | 234 | 156 | 182 | 208 | 234
- Thudc béo vé thuc vat | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 15,0
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- Vit tw, phan bén khac | 150 | 15,0 | 15,0 | 150 | 19,9 | 19,9 | 19,9 | 199 | 248 | 24,8 | 24,8 | 24,8
_Chiphi diennuée | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0 | 31,0
1.2.Conglaodong | 7o | 750 | 750 | 750 | 86,8 | 86,8 | 868 | 868 | 868 | 868 | 868 | 868
(trieu dong)
1.3 Khauhaonha 1 o o 500 | 500 | 500 | 50,0 | 50,0 | 50,0 | 500 | 500 | 500 | 500 | 50,0
xuong san xuat
Vu
xuan | 738,9 | 758,7 | 813,3 | 838,1 | 815,4 | 935,9 | 947,4 | 855,6 | 841,7 | 861,3 | 880,9 | 874,4
2. Téng thu he
(trieu dong) Vu
he | 7241 | 743,6 | 797,0 | 821,3 | 799,1 | 917,2 | 928,5 | 8384 | 824,9 | 844,1 | 863,3 | 856,9
thu
Vu
xuan | 24,63 | 25,29 | 27,11 | 27,94 | 27,18 | 31,20 | 31,58 | 28,52 | 28,06 | 28,71 | 29,36 | 29,15
, he
- Nang suat thuyce
thu
Vu
he | 24,14 | 24,79 | 26,57 | 27,38 | 26,64 | 30,57 | 30,95 | 27,95 | 27,50 | 28,14 | 28,78 | 28,56
thu
-Glaban trungbinh | 50 (150 | g5 | g9 30 | 30 | 30 | 30 | 30 | 30 30
(trieu dong/tan)
Vu
xuan | 496,8 | 514,0 | 566,0 | 588,2 | 552,1 | 670,0 | 678,9 | 584,5 | 557,1 | 574,1 | 591,1 | 582,0
3. Lai thuan he
(trieu dong) Vu
he | 482,0 | 498,9 | 549,7 | 571,4 | 535,8 | 651,3 | 660,0 | 567,3 | 540,3 | 556,9 | 573,5 | 564,5
thu

4. KET LUAN

Trong cung mat do thi ché do dinh duong da
anh huong dén kha nang sinh truong ctua dua vang
Kim Hoang Hau; thoi gian sinh truéng sinh thuc
dén som hon, tuong tmg tir ché do dinh duong
thap dén ché @6 dinh duong cao; thoi gian tir trong
dén qua chin & cac cong thic dao dong 70 - 76
ngay (xuan he) va 68 - 74 ngay (hé thu).

Cong thuc c6 chi tiéu sinh truong 6n dinh, cho
nang suat va hiéu qua kinh té cao nhat tai mat do

trong 22.000 cay/ha va luong bon 1.600 kg NPK
(13:13:13+TE) /ha véi thoi gian tir trong dén qua
chin la 74 ngay (xuan he) va 72 ngay (he thu).
Ning suat ly thuyét dat 36,30 tdn/ha (xuan he) va
35,57 tan/ha (hé thu). Nang suat thuc thu dat
29,36 tan/ha trong vu xuan heé va 28,78 tan/ha
trong vu heé thu; loi nhuan dat 678.900.000
déng/vu/ha (xuan he) va 660.000.000 déng/vu/ha
(hé thu). Mat do tréng 22.000 cay/ha va luong bon
1.600 kg NPK (13:13:13+TE) /ha duoc khuyén cao
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ap dung tai dia phuong va cac vung c6 diéu kién
tuong tu.
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EFFECTS OF DENSITY AND DOSAGE OF NPK FERTILIZER (13:13:13+TE) ON GROWTH,
YIELD AND QUALITY OF KIM HOANG HAU MELON (Cucumis meloL.) GROWN
IN PLATIC HOUSE IN THANH HOA
Tong Van Giang, Dam Huong Giang, Vu Ngoc Lan
! Faculty of Agriculture, Forestry, and Fisheries, Hong Duc University
? Faculty of Agronomy, Vietnam National University of Agriculture
Summary

The purpose of the study was to determine the planting density and the dosage of NPK fertilizer
(13:13:13+TE) suitable for Kim Hoang Hau melon growing in a plastic house in Thanh Hoa. The
experiment was done in split - plot design, including 12 treatments, 3 repetitions; where the
density factor is the large plot and the fertilizer quantity factor (13:13:13:TE) is the small plot with
the corresponding symbols: M1: 19,000 plants/ha, M2: 22,000 plants/ha, M3: 25,000 plants/ha,
and P1: 1,200 kg NPK (13:13:13+TE) /ha), P2: 1,400 kg NPK (13:13:13+TE) /ha), P3: 1,600 kg
NPK (13:13:13+TE) /ha), P4: 1,800 kg NPK (13:13:13+TE) /ha). The results showed that, in the
same density, the nutrient supply affected the growth of melon plants, the growth time came
earlier when the low nutrient supply to the high nutrient supply, time from planting to ripe fruit,
the treatments ranged from 70 to 76 days in the spring-summer crop and 68-74 days in the
summer-autumn crop. The treatment had suitable growth, gives the highest yield and economic
efficiency. At the planting density of 22,000 plants/ha and the dosage of 1,600 kg NPK
(13:13:13+TE) /ha, the time from planting to ripening fruit reached 74 days in the spring-summer
crop and 72 days in the summer-autumn crop. The theoretical yield is 36.30 tons/ha in spring-
summer crop and 35.57 tons/ha in summer-autumn crop. The actual yield is 29.36 tons/ha in
spring-summer crop and 28.78 tons/ha in summer crop revenue. The profit is 678,900,000
VND/crop/ha in the spring-summer crop and 660,000,000 VND/crop/ha in the summer-autumn
crop. The treatment at the planting density of 22,000 plants/ha and the dosage of 1,600 kg NPK
(13:13:13+TE)/ha obtained recommended to be applied locally and in areas with similar

conditions.
Keywords: Kim Hoang Hau melon, density, dosage of NPK fertilizer (13:13:13+1E), growth, yield.
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NGHIEN CUU BAC BDIEM CUA
PBacillus amyloliguefaciens VL4.6
TAC NHAN KIEM SOAT SINH HOC B0I KHANG VO1
Lolletotrichum lagenarium
GAY BENH THAN THU TREN DUA LEO

Nguyén Thi Lién®", Nguyén Thj Phi Oanh? Nguyén Pic Khoa'?

TOM TAT

Bacillus amyloliquefaciens duoc xac dinh 1a tac nhan kiém soat sinh hoc (BCA) hiéu qua va than
thién v6i moi truong trong canh tac nhiéu loai cay trong khac nhau. Nghién cttu ndy nham muc
dich xac dinh céc dac tinh cta ching vi khuan Bacillus amyloquefaciens VIA.6 trong diéu kién in
vitro va danh gia hiéu qua giam bénh than thu trén dua leo do Collefotrichum lagenarium gay ra
ctia chung B. amyloliquefaciens V14.6 (VL4.6) duoc phan lap tir dat viung ré cay dua leo. Chung
VILA4.6 thé hién hoat tinh d6i khang voi nhiéu mam bénh gay hai trén cay dua leo. Chiing VL4.6
cho thdy, kha nang san sinh nhiéu enzyme ngoai bao (B-1,3-glucanase, cellulase, chitinase, va
protease), siderophore, cac hop chat hiru co khong bay hoi va cac hop chat hitu co dé bay hoi
khang nam. Két qua khéo sat ghi nhan, khi xt ly chiing VI4.6 cho thdy, hiéu qua phong trir bénh
than thu trén dua leo & diéu kién nha luéi. Cac bién phap xt ly huyén phu VIA.6 vao dat (ngam
hat, tu6i dat) va phun len 14 déu lam gidm dién tich vét bénh trén 14. Mat so vi khudn 10° té
bao/mL cho hiéu qua gidm bénh cao nhat. Nhin chung, B. amyloliquefaciens VI4.6 c6 thé st
dung nhu BCA trong canh tac dua leo, dac biét trong phong trit bénh than thue do C. Jagenarium.

Tt khoa: Bacillus amyloliquefaciens, Colletotrichum lagenarium, dua leo, kiém sodt sinh hoc,

than thur

1. BAT VAN BE

Dua leo (Cucumis sativus L) la mot trong
nhitng loai cay rau duoc trong nhiéu va lau doi
nhat tai nhiéu quoc gia thuoc viung nhiét doi [1].
Chung duoc tiéu thu voi nhiéu hinh thitc nhu qua
tuoi, lén men, hodc thuc phdm ché bién san. Bén
canh d9, dua leo 1a nguon cung cap nhiéu loai dinh
duong khac nhau nhu chat xo, axit béo, axit amin
va cac phytochemical (alkaloids, flavonoids, tanins,
phlobatannins, steroids va saponins) [2]. Tuy
nhién, dua leo thuwong bi tdn cong bdi
Colletotrichum Ilagenarium giy bénh than thu,
ngay ca trong diéu kién nha kinh va dong ruong
[3].

''Vién Cong nghé Sinh hoc va Thuc phém,

Truong Pai hoc Can Tho

? Khoa Khoa hoc Ty nhién, Truong Dai hoc Cén Tho
3 Ban Quan ly du an ODA, Truong Dai hoc Cén Tho
"Email: ntlien@ctu.edu.vn

Trong cong cudc phat trién nong nghiép bén
vitng, viéc st dung vi khuin ving ré kich thich
sinh truomg (plant growth-promoting rhizobacteria
- PGPR) dugc xem la mot phuong phap hiéu qua
nham gidm st dung thuéc hoa hoc trong kiém
soat mam bénh [4]. Vi khuan thuoc chi Bacillus
duoc ghi nhan c6 kha nang san sinh cac hop chat
chuyén hoa nhu cac peptide, cyclic lipopeptide,
polyketide, bacteriocin va siderophore. Cac hop
chat chuyén hoa c6 phé hoat dong rong véi nhiéu
mam bénh nim, vi khuin va virus [5]. Bacillus
spp. duoc bao cao cé thé str dung nhu cac tac nhan
kiém soat sinh hoc kiém soat nhiéu mam bénh
tréen dua leo nhu cac loai nim soi Colletotrichum
(61, [7]1, Fusarium [8)], Alternaria cucumerina [9],
Rhizoctonia solani [10], Pseudoperonospora
cubensis [11], Pythium mamillatum [12] va vi
khuan Pseudomonas syringae pv. lachrymans [7].
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Beén canh Bacillus subtilis, vi khuin Bacillus
amyloliquefaciens dugc céong nhan la an toan va
duoc tmg dung nhiéu trong cong nghiép va nong
nghiép [13]. B. amyloliquefaciens dugc bao cao co
kha nang lién két manh voi hé ré cta cay trong, tir
d6 phat trién cac kiéu tuong tac canh tranh va tic
ché chong lai cAc mam bénh gay hai cay trong.
Cac san phdm chuyén hoa thut cap ttx B.
amyloliquefaciens c6 phé hoat dong rong, muc
tiéu cht yéu la mam bénh nam [14].

Nghién cttu nay dugc thuc hién nham danh
gia tiém nang tng dung ctua chiung PGPR B.
amyloliquefaciens V14.6 trong phong trit bénh
than thu trén dua leo. Nham danh gia sau hon vé
hiéu qua phong trir bénh ctia chiing VI4.6, nghién
ctu thuc hién véi hai muc tiéu chinh: (i) khao sat
duoc mot s6 diac tinh ctia ching VIA.6, (ii) danh
gia duogc hiéu qua giam bénh than thu trén dua leo
ctia ching VIA.6 trong diéu kién nha ludi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vi khuin d6i khang va mam bénh

Chung VIA.6 duoc phan lap tir dat trong dua
leo thu thép tai tinh Vinh Long. Trong nghién ctu
truoc d6, phan tram tc ché sy phat trién xuyén
tam cta khuan ty Collefotrichum lagenarium boi
VI14.6 duwoc ghi nhan la 52,3%. Ching VILA4.6 duogc
xac dinh la B. amyloliquefaciens dua trén trinh tu
gen ving 16S rRNA va mot so thir nghiém sinh
hoa.

Mam bénh Collefotrichum lagenarium duoc
cung cap boi Phong thi nghiém Vi sinh, Vién Cong
nghé Sinh hoc va Thuc phdm, Truong Pai hoc Can
Tho.

2.2. Phuong phap

2.2.1. Khao sat khi nang sinh enzyme thuy
phan va siderophore

- B-1,3-glucanase: Huyén phu ching VIA4.6
(100 pL) duoc chuyén vao 10 mL canh thang Luria
(LB), & 6 30°C trong 48 gid trén may lac ngang voi
toc do 100 vong/phut. Dich néi vo bao (CFS) duoc
thu nhan bang cach ly tAm dich nudi vi khudn &
20.000 vong/phut trong 10 phut & 4°C.

- CFS (100 pl) duoc thém vao 900 pL
laminarin (0,05% trong dung dich dém natri

acetate, pH 5,2) va tron déu. Sau 30 phut 1 & 37°C,
nong do duong khit trong hén hop dugc woc luong
bang phuong phap 3,5-dinitrosalicylic acid. Hoat
tinh ctia enzyme dugc biéu thi bang pmol glucose
min’ mL™.

Kha nang san sinh cellulase, chitinase,
protease va siderophore duoc thuc hién bang
phuong phap cdy nho giot. Huyén phu VI4.6 (3
pl) duoc cdy vao cac dia chita moi truong thir
nghiém. Cac dia duoc t & 30°C. Thi nghiém duoc
lap lai 3 lan, dong nghia v6i 3 diém cay huyén phu
vi khuén.

- Hoat tinh cellulase: Méi truong
carboxymethyl cellulose (CMC) [15] dugc sk
dung cho hoat dong cta cellulase. Sau 72 gio 1,
cac dia duoc ngam voi dung dich Congo Red 0,1%
trong 15 phut rdi rira bang NaCl 1 M. Vung khong
mau xung quanh cac khuén lac cho thay, ching vi
khuén duong tinh véi viéc san sinh cellulase.

- Hoat tinh chitinase: Yeast extract glucose
agar bo sung 1% chitin dwoc st dung cho thit
nghiém. Sau 72 gi¢ 1, cac dia dugc ngam véi dung
dich Lugol trong 5 phut. Mot viing mau vang xung
quanh céac khuén lac cho thay ching vi khuén co
kha nang san xuat chitinase.

- Hoat tinh protease: Skim milk agar [16] da
duoc st dung trong thi nghiém nay. Sau 48 gio 1,
viing xung quanh khuén lac trong suét ching to
hoat tinh ctia enzyme protease.

- Siderophore: Thi nghiém da duwoc thuc hién
v6i phuwong phap dia thach hai lop. Pia thach CAS
[17] duoc pht mot 16p mdng yeast extract glucose
agar. Sau 72 gio 11, ving mau vang xung quanh cac
khuén lac cho thay su san xuat siderophore.

222 Khao sit anh huong cua cdc hop chat
hitu co dé bay hoi va cdc hop chat hin co khong
bay hoi tir ching VI4.6 dén sw phat trién cua
Colletotrichum lagenarium

Cac hop chat hitu co dé bay hoi (volatile
organic compounds): Huyén  phu B.
amyloliquefaciens (100 ul) duoc trai lén cac dia
thach LB bang tim bong vo trung. Cac dia PDA
duoc cay voi mot khoi thach C. lagenarium (duong
kinh 6 mm) ¢ trung tam. Doi voi thir nghiém tc
ché sy nay mam ctia bao tir, 100 uL huyén phu bao

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023 35



KHOA HOC CONG NGHE

t¢ C. lagenarium (10° bao tit/mL) duoc trai déu
trén cac dia PDA. Cac dia petri phia trén duoc cay
nam bénh duoc dat up lén trén cac dia petri da
duwoc chung voi B. amyloliquefaciens V14.6. Cac
dia petri trén va dudi duoc quan kin bang parafilm
va u & 28°C trong 5 ngay. Cac dia thach LB khong
ching véi B. amyloliquefaciens VIA.6 duoc sir
dung lam déi chimg. Toc @0 ttc ché sy phat trién
ctia soi ndm va st ndy mam cua bao tir duoc tinh
theo cong thirc sau:

Ty lé ttc ché su phat trién cta khuén ty (%) =
[ (duong kinh khuén lac & nghiém thitc d6i ching -
duong kinh cta khuin lac & nhom @ voi ching
V14.6)/duong kinh khuén lac & nghiém thic doi
ching] x 100%.

Ty lé tic ché su phat trién ctia bao tit (%) = [(s6
don vi khuén lac & nghiém thitc doi ching - s6 don
vi khuén lac & nghiém thuc @ véi chung VIA4.6)/s6
don vi khuan lac & nghiém thuic doi chimg] x 100%.

Cac hop chat hitu co khong bay hoi: Huyén
phtt VI4.6 (100 pL) duoc chuyén vao 10 mL canh
truong LB [18] va 01 & 30°C trong 48 gio trén may
lac ngang & toc do 100 vong/phut. Dich nuéi cay vi
khudn duoc ly tam ¢ 20.000 vong/phut, 10 phut,
4°C. Dich néi phia trén duoc thu thap va loc qua
mang loc vo trung (kich thudc 16 loc 0,22 pm).
Dich néi vo bao (CFS) duoc tron voi PDA nong
chay (50°C) dé dat néng do 20% (vol/vol) va d6
vao dia petri. PDA duoc b sung voi LB duoc st
dung lam d6i chung. Cac khéi thach nim C
lagenarium (duong kinh 6 mm) duoc cay vao gitta
cac dia da chuén bi. Sau 5 ngay u & 28°C, do duong
kinh cta sy phat trién ctia ndm trén moi truong
tht nghiém. Huyén pht bao t& C. /agenarium (100
pL) duoc trai lén cac dia da chuén bi. Sau 5 ngay 1,
ghi nhan sy ndy mam ctia cac bao tit & cac nghiém
thic. Sy tc ché ting trudong xuyén tam cla soi
nam va sy tc ché ndy mam ctia bao tir duoc tinh
bang cong thitc nhu mo ta & trén.

2.2.3. Khao sat hiéu qua giam bénh than thur
trén cdy dira leo trong diéu kién nha lior

- Chuén bi cay dua leo: Chau nhua c6 duong
kinh 30 cm duoc 1am day véi 5 kg dat vo triung moi
chau. Hat dua leo dugc ngam trong nuéc am (45
50°C) khoang 6 tiéng. Sau d6, 1 hat qua dém bang

khan bong 4m dé hat ndy mam. Hat ndy mam duoc
xtt Iy vi khuan hodc dem trong trong chau theo cac
nghiém thic da bo tri. Cay duoc twdi nuéc moi
ngay mot lan. Méi cay duoc bén 1 g phan bén tan
cham hoan chinh (16: 16: 8) [19].

Xtr ly huyén phu vi khu4n va héa chat: Huyén
pht VL4.6 duoc chuin bi nhu mo ta & trén. Mat so
vi khuén tuwong duong 10® t€ bao/ml, sau do duoc
pha loang dén mat do 10*va 10°té bao/mL.

Bién phap ngam hat voi huyén phu vi khuén:
Hat ndy mam duoc chuyén vao binh nén chtta dich
huyén phu vi khuin véi mat do 10% 10° va 10° té
bao/mL. Cac binh dugc dat trén may lac voi toc do
120 vong/phut trong 6 gio. Sau khi 1, hat duoc dé
rao nuoc va dem gieo vao cac chau dat da chuan bi
san. Dung dich NaCl 0,85% vo trung duoc st dung
lam do6i ching am.

Tudi huyén phu vi khuidn: Mbi cay duoc tusi 5
mL huyén phu vi khuin & 3 mat do 10%, 10°%, 10° té
bao/mL vao 1 ngay sau khi gieo. Dung dich NaCl
0,85% vo trung duoc stt dung lam d6i ching am.

Phun huyén phu vi khuén lén 1a: Mbi 14 that
phat trién hoan chinh duoc phun voi huyén phu
VIA.6 dén khi chay thanh giot khoi 14 tai thoi diém
1 ngay truéc khi chiang bénh. Dung dich NaCl
0,85% vo trung duoc st dung lam doi ching am.

boi chimg duong: Phun hoéa chat (Antracol
WP70) lén 14 1 ngay sau khi chiing bénh (DAI).

- Chiing bénh: Bao tit ctia nAm bénh than thu 7
ngay tudi duoc thu bang cach huyén phu khuin
lac ndm vé6i nudce cat vo trung. Hon hop duoc loc
qua hai 16p vai thua. Mat do bao tir duwoc xac dinh
bang cach dém trén budng Neubauer cai tién va
diéu chinh vé noéng do 10° bao tit/mL bang nudc
cat vo trung. Cac 14 phat trién hoan chinh duoc
phun voi huyén phu bao tt & ca mat trén va mat
duoi ctia moéi 14 vao thoi diém cay vira ra hoa. Sau
khi ching bénh, cay duoc bao bang tui nylon dé
gitt am trong 24 gio. Sau d6, tui nylon duoc mé ra
mot phan dé cay thich nghi dan véi diéu kién do
am thap ctua moi truong bén ngoai.

- Danh gia m@c d6 nang cta bénh: Vao cac
ngay thut 4, 5 va 6 sau khi ching bénh, ghi nhan
cac la bénh. M6i don vi thi nghiém ghi nhan két
qua trén 3 14 that. Trung binh 3 14 that 1a 1 1an lap
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lai cua 1 nghiém thic. Moéi nghiém thuce 1ap lai 3
lan. Ty lé % tong dién tich vét bénh than thu duoc
xéac dinh bang phan mém Image].

2.3. Phan tich théng ké

Dt lieu duoc phan tich phuong sai (ANOVA
mot chiéu) bang phan mém thong ké MINITAB 16
(Minitab, Inc.). Su khac biét thong ké dugc phan
tich bang phép thtt Tukey voi p < 0,05.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Céc ddc tinh in vitro ciia ching VIA.6

Chting VIA.6 cho thay kha niang san sinh cac
enzyme thuy phan pB-1,3-glucanase, cellulase,
chitinase va protase dé thuy phan cac co chat khao
sat (Bang 1). Kha nang san sinh B-1,3-glucanase va
chitinase cao, c6 thé thay tac dong ttc ché nam
bénh chiu anh huéng manh béi hai enzyme nay.
Bén canh d6, chiung VI4.6 ciing thé hién kha nang

san sinh siderophore, mot co ché ho tro vi khuan
canh tranh sat véi mam bénh. Kha ning san sinh
cellulase ctia ching VI4.6 1a mot co ché quan
trong gop phan ting kha nang tic ché su phat trién
ctia nam bénh. Két qua duogc thé hién & bang 1.

Céc hop chat dé bay hoi va cac hop chat khong
bay hoi trong dich néi vo bao thu nhan tir ching
VIA.6 cho thay hiéu qua tc ché d6i voi ca khudn ty
va bao tt cta C. lagenarium. Phan tram tc ché su
phat trién khuan ty ctia VOCs va CFS tir chiung
VIA4.6 duoc ghi nhan lan luot 1a 46,9% va 38,5%.
Phan tram trc ché sy ndy mam cta bao tit cia VOCs
va CFS tir ching VIA.6 duoc ghi nhan lan luot 1a
69,2% va 64,1%. So sanh véi doi ching, VOCs va
CFS ttr chting VIA4.6 ¢6 tac dung tc ché su lan rong
cta khuin lac ndm, khudn ty khi sinh kém phat
trién, kha nang san sinh sic to bi han ché.

Bang 1. Két qua khao sat cac dic tinh ctia ching B. amyloliquefaciens V14.6

Pac diém Phan trérfl uc chAé/ dl.lzc‘.mg kinh
vong phan giai
San sinh enzyme thuy phan B-1,3-glucanase 0,312 pmol glucose phut! mL?!
Kha nang phan giai cellulose 9,70 mm
Kha nang phan giai chitin 19,2 mm
Kha nang phan giai protein 11,7 mm
San sinh siderophore Siderophore 5,70 mm
Cac hop chat dé bay hoi Uc ché su phat trién ctia khudn ty 46,9%
Uc ché sy ndy mam ctia bao tir 69,2%
Cac hop chit khong bay hoi | Uc ché su phat trién cta khuén ty 30,5%
Uc ché sy ndy mam ctia bao i 64,1%

3.2. Hiéu qua phong trir bénh than thu trén
dua leo ctia ching B. amyloliquefaciens V1A.6
trong diéu kién nha lueéi

Nhin chung, ca 3 bién phap xtt ly huyén phu
ching VIL4.6 (ngam hat, twoi dat va phun lén 14)
déu cho thay hiéu qua kiém soat bénh than thu
trén dua leo so voi nghiém thiec khong xit ly vi
khuin d6i khang. Hiéu qua kiém soat bénh kéo
dai theo cac thoi diém khéo sat. Cac nghiém thic
xtt ly voi huyén phu ching VI4.6 & mat s6 cao
hon, cho hiéu qua gidam bénh tot hon.

Bién phap ngam hat va tudi dat voi huyén phu
vi khudn thé hién hiéu qua kiém soat bénh thap

hon so voi thuéc hoa hoc. Tuy nhién, su phat trién
ctia vét bénh khi xtt ly voi chiing VIA.6 duoc khong
ché, c6 thé giam nhe viéc that thoat nang suat do
mat dién tich quang hop & 1a. Mat khac, bién phap
phun huyén phu vi khuén lén 14 & thoi diém mot
ngay truoc khi chiing bénh cho thay hiéu qua giam
bénh cao. Nghiém thttc phun 14 véi huyén phu vi
khudn & mat s6 10° va 10° té bao/mL c6 hiéu qua
kiém soat bénh twong duong thuoc hoa hoc (p <
0,05). Két qua cho thay, bién phap xtt ly, thoi diém
xtt ly c6 thé anh huong dén hiéu qua phong tri
bénh hai trén cay trong cia cac tdc nhan kiém soat
sinh hoc. Két qua duoc thé hién ¢ hinh 1.
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Hinh 1. Két qua khéo sat hiéu qua giam bénh than
thu trén dua leo cia B. amyloliquefaciens V1A.6
(a) Bién phap xtr Iy ngam hat, (b) Bién phap xt ly
tudi dat, (c) Bién phap phun lén 14

3.3. Théo luan

Vi khuan Bacillus amyloliquefaciens duoc bao
cao c6 kha nang d6i khang voi Colletotrichum spp.
gay bénh than thu trén nhiéu loai cay trong nhw co
linh lang [20], loquat [21], dua hau [22], dau tay
[23]. Trong nghién ctu nay, chang B.
amyloliquefaciens V1.4.6 duoc phan 1ap tir dat viing
ré cay dua leo da c6 két qua khao sat trudc do 1a co
kha nang doi khang cao voi nam C. lagenarium
trong diéu kién in vitro. Kha ning phong trir tac
nhan gay bénh cho thay tiém ning tmg dung cao
cua chuing VIA.6 trong canh tac dua leo.

Nham xac dinh duoc cac dic tinh d6i khang
cua chiang VIA.6, kha nang san sinh cac enzyme
thuy phan va cac san phdm trao ddi chat tha cap
ctia chung vi khudn nay da duoc danh gia. Kha
niang san sinh cac enzyme thuy phan pB-1,3-
glucanase, chitinase, cellulase, protease va san
sinh cac siderophore c6 thé hé tro ching VI14.6
truc tiép tc ché C. lagenarium, thong qua tac dong

dén vach té€ bao nam bénh va su canh tranh vé
chat dinh duong, khong gian song.

Enzyme B-1,3-glucanse va chitinase tac dong
phan giai B-glucan va chitin tham gia trong ciu
truc cta thanh t€ bao nim. Su phan giai nay dan
dén su 16ng 1o hodc pha huy toan bo ciu tric soi
nam, do d6 ngan can su kéo dai ctia soi ndm [24].
Khé nidng san sinh cellulase c6 thé gitup vi khuan
canh tranh vé khong gian song thong qua phan
huy xac ba thuc vat, hodc tao lién két voi thuc vat
dé ton tai va phat trién trong hé sinh thai caa
ching. Protein la mot phén t sinh hoc quan trong
tham gia trong cac hoat dong song va gay bénh
clia cac mam bénh [25]. Kha niang san sinh
protease 1a mot co ché quan trong giup vi khuin
canh tranh voi ndm bénh dé chiém wu thé trong
ton tai va canh tranh [26].

Siderophore duoc vi khuin san sinh nham hap
thu st tir moi truong, viéc can kiét sat trong moi
truong c6 thé lam gidm su phat trién cia nim
bénh. Trong mai lién hé giita PGPR va cay trong,
siderophore gop phan cung cép dinh dudong cho
cay trong thong qua d6 tang cuong su phat trién va
kha nang chong lai mam bénh cta cay trong [27].

Kha ning san sinh cac san phdm trao d6i chat
tht cap la mot co ché quan trong giup cho cac
BCA c¢6 thé canh tranh v6i caic mam bénh [28].
Cac san phdm trao d6i chat cé thé truc tiép tac
dong dén mam bénh hoic gian ti€p thong qua hoat
dong kich thich tinh khang hé thong & cay trong,
dién hinh 1a lipopeptide [5], [20], [23].

B. amyloliquefaciens 1a vi khuan Gram duong,
c6 kha nang san sinh noi bao ttt, day ciing la yéu to
ndi bat gitp chung co thé ton tai trong diéu kién tu
nhién dudi 4p luc ctia cac yéu to phi sinh hoc. Viéc
st dung B. amyloliquefaciens nhu tac nhan kiém
soat sinh hoc dugc bao cdo tic dong tang hoac
giam tinh da dang cta hé vi sinh vat viing ré. Khac
biét trong su thay déi tinh da dang phu thuoc vao
timg chiing BCA, hé vi sinh vat sin co, dic diém
dat va loai cay trong [29]. Nghién ctu ctia Wang
va c¢cs (2021) [29] cho thay, chung B.
amyloliquefaciens FH1 tac dong tang cac loai
thuoc Nannocystaceae va trc ché sy phat trién cta
Acidobacteria, Actinobacteria, Chloroflexi,
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Plantctomycetes va Verrucomicrobia, thong qua
d6 kich thich su phat trién ctia cay dua leo. Trong
moi tuong tac voi cay trong, B. amyloliquefaciens
tang cudng tin hiéu ctia cac con dudng chuyén hoa
lien quan dén salicylic axit va jasmonic axit; gia
tang hoat dong cta cac enzyme tham gia trong co
ché phong vé cua cay trong nhu superoxide
dimutase, peroxidase, polyphenol oxidase,
phenylalanine amonia lyase va cac enzyme tc ché
su xam nhiém ctia nAm bénh nhu chitinase, p-1,3-
glucanase. Cac sy thay déi trén gitp cay trong
chong lai sy xam nhiém ctia nhiéu mam bénh nim
[11], [21], [23] va virus [30].

4. KET LUAN

Chutng VI4.6 c6 kha nang san sinh nhiéu loai
hop chat co vai trd quan trong trong viéc tc ché
nam bénh nhu p-1,3-glucanase, cellulase, chitinase,
protase va siderophore. Ngoai ra, cac hop chat dé
bay hoi va khong bay hoi trong dich néi vo bao
duoc thu nhan tir ching VIA.6 ciing cho thay hiéu
qua tc ché doi voi ca khuén ty va bao t cia C
lagenarium. Phan tram tc ché su phat trién khu4n
ty ctia VOCs va CFS tir ching VIA4.6 duoc ghi nhan
lan luot 1a 46,9% va 38,5%. Phan tram tc ché su ndy
mam ctia bao tir ctia VOCs va CFS tir ching VIA4.6
duoc ghi nhan 1an luot 1a 69,2% va 64,1%.

Ca 3 bién phap xt ly huyén phu chiing VIA.6
(ngam hat, tuoi dat va phun lén 14) déu cho thay
hiéu qua kiém soat bénh than thu so voi nghiém
thiec khong xt ly vi khuin do6i khang trong diéu
kién nha ludi. Qua cac thoi diém khao sat, hiéu
qua kiém soat bénh cta céac bién phap déu duoc
duy tri. Mat s6 vi khuin 10® té bao/mL cho hiéu
qua giam bénh cao nhat & ca ba bién phap xtt ly.
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STUDY ON CHARACTERIZATION OF Bacillus amyloliquefaciens V14.6 AS A BIOCONTROL AGENT
AGAINST Colletotrichum lagenarium CAUSING ANTHRANOSE ON CUCUMBER

Nguyen Thi Lien, Nguyen Thi Phi Oanh, Nguyen Dac Khoa
! Institute of Food and Biotechnology, Can Tho University

? College of Natural Sciences, Can Tho University
? ODA Project Management Unit, Can Tho University
Summary

Bacillus amyloliquefaciens has been identified as an effective and environmentally friendly
biocontrol agent (BCA) in the cultivation of a wide variety of crop. This study aims to determine
the properties of Bacillus amyloquefaciens VIA.6 under in vitro condition, and to evaluate the
effectiveness in reducing anthracnose disease on cucumber caused by Colletotrichum
lagenarium of B. amyloliquefaciens strain V14.6 (V14.6) isolated from the soil of cucumber root
zone. Bacterial strain VI4.6 exhibited the ability to produce many extracellular enzymes (3-1,3-
glucanase, cellulase, chitinase, and protease), siderophore, antifungal nonvolatile and volatile
organic compounds. The results indicated that the treatment of strain VL4.6 showed effective
control of anthracnose on cucumber under greenhouse condition. Soil treatments (seed soaking,
soil drenching) and foliar spray both reduce diseased leaf areas. Bacterial density of 10® cells/ml
gave the highest disease efficiency. Overall, B. amyloliquefaciens V1A.6 can be used as a BCA in
cucumber cultivation, especially in the control of anthracnose caused by C. /agenarium.

Keywords: Anthranose, Bacillus ampyloliquefaciens, biocontrol, Colletotrichum Iagenarium,

cucumber.

Nguoi phan bién: TS. Ha Minh Thanh
Ngay nhan bai: 30/3/2023

Ngay thong qua phan bién: 20/4/2023
Ngay duyét ding: 27/4/2023

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023 41



KHOA HOC CONG NGHE

KHA NANG PHONG TRI CUA CAC CHUNG XA KHUAN
P01 VO1 NAM Colletotrichum sp. GAY BENH
THAN THU HAI CAY HOA HUE

Lé Minh Tuong" *, Tran Nhe Huynh?, L& Minh Quan®

TOM TAT

Nghien ctru duoc thuc hién tir thang 6 dén thang 12 nam 2022 trong diéu kién phong thi nghiém va
nha luéi thuoc Truong Nong nghiép, Truong Dai hoc Can Tho. Muc tiéu ctia nghién cttu 1a nhim tim
ra chiing xa khuén c6 kha nang phong tri bénh than thu hai cay hoa hué do ndim Collefotrichum sp.
gay ra. Kha nang phan giai chitin cta 5 ching xa khuin (CL1-TG, CL2-TG, BM2-VL, VL1-DT va HB2-
BL) duoc thuc hién trong diéu kién phong thi nghiém. Két qua cho thay, 2 ching CL1-TG va HB2-BL
cho kha ning phan giai chitin cao véi ban kinh vong phan giai 1an luot 1a 24,30 mm va 23,20 mm & thoi
diém 7 ngay sau khi b6 tri thi nghiém. Kha nang phan giai p-glucan ctia 5 chiing xa khuan trong diéu
kién phong thi nghiém cho thay, 2 chiing CL1-TG va HB2-BL c6 kha ning phan giéi p-glucan cao voi
ban kinh vong phéan giai 1an luot 1a 14,10 mm va 14,68 mm & thoi diém 14 ngay sau khi bo tri thi
nghiém. Bén canh do, kha nang phong tri bénh than thw hai cay hoa hué do nam Colletotrichum sp.
gay ra ctia 2 ching xa khudn CL1-TG va HB2-BL ciing duoc thuc hién trong diéu kién nha luoi; két
qua cho thay, chiing HB2-BL khi duogc xit Iy 2 14n vao 2 ngay trudc khi lay bénh nhan tao va 2 ngay sau
khi lay bénh nhan tao cho hiéu qua phong tri bénh cao thong qua phén tram dién tich vét bénh thap
(22,92%) va hiéu qua giam bénh cao (70,90%) tuong duong véi nghiém thic st dung thudc héa hoc &

thoi diém 16 ngay sau khi lay bénh nhan tao.

T khoa: Bénh than thu hai hué, Colletotrichum sp., chitin, xa khuan, f-glucan.

1. AT VAN BE

Bénh than thue do nam Colletotrichum spp.
gay ra la mot trong nhitng bénh hai quan trong
trong qua trinh canh tac cay hoa hué. Theo nghién
ciu ctia Nguyén Viéet Tan (2021) [1] da xac dinh
nam Colletotrichum spp. gay bénh than thu hai
cay hoa hué canh tac & huyén Lai Vung, tinh Pong
Thap va huyén Binh Tan, tinh Vinh Long. Pay la
mot trong nhiing bénh gay hai kha nghiém trong
trén cac ruong canh tac ciy hoa hué tai dia
phuong. Nam Colletotrichum spp. c6 thé tan cong
trén nhiéu loai cay trong khac nhau va dic biét gay
hai nang vao mua mua, thoi tiét nong 4m [2]. St

' Truong Nong nghiép, Truong Pai hoc Can Tho

2Hoc vién cao hoc nganh bao v¢ thuc vat, Truong Pai hoc
Can Tho

3 Phong Nong nghiép va PTNT huyén Binh Tan, tinh Vinh
Long

* Email: Imtuong@ctu.edu.vn

dung thuoc héa hoc trong phong tri bénh luon
duoc nguoi nong dan luwa chon vi hiéu qua phong
trit bénh nhanh nhung khong an toan, anh huong
dén chat luong nong san, moi truong va suc khoe
con nguoi. Hién nay, san xuat nong nghiép theo
chuén VietGAP, theo tiéu chuan hitu co,... do d6 st
dung xa khuén trong phong trir bénh hai 1a mot
trong nhitng bién phap day trién vong. Trong
nhitng nam gan day, c6 nhiéu nghién ctru vé kha
nang phong tri ctia xa khudn doi voi bénh than thu
hai cay trong nhu: Bénh than thu trén 6t [3], bénh
than thu trén cay c6 mui [4], bénh than thu trén
sen [5], bénh than thu trén ciy khoai mon [6],
bénh than thu trén cay ho tieu [7]. Do dd, viec
nghién ctu va tmg dung xa khuén trong phong trit
bénh than thu hai cay hué c6 tinh kha thi va can
thiét.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu thi nghiém

- Nguon xa khuan: 5 ching xa khuin (CL1-
TG, CL2-TG, BM2-VL, VL1-DT va HB2-BL) duoc
cung cép tir Phong thi nghiém bénh cay, Truong
Nong nghiép, Truong DPai hoc Can Tho. Theo
nghién cttu cta Tran Nhu Huynh va Lé Minh
Tuong (2022) [8], day 1a nhing ching xa khuén
thuoc chi Streptomyces va c6 kha nang doi khang
cao voi nam Colletotrichum sp. gay bénh than thu
hai hué trong diéu kién phong thi nghiém.

- Nguén nam: Dong nam Collefotrichum sp.
duoc phan lap tit mau bénh c6 trieu chung dién
hinh ctia bénh than thu hai hué tai huyén Binh
Tan, tinh Vinh Long va dong nim nay cé kha nang
gay bénh ning nhat trong s6 14 dong nim da phan
lap duoc.

2.2. Phuwong phap nghién ciru

2.2.1. Khdo sat kha nang phan gidi chitin cua
cdc chung xa khuan trong diéu kién phong thi
nghiém

- Bo" trf thi nghiém: Thi nghiém duoc bo tri
hoan toan ngau nhién véi 5 lan lap lai, mdi nghiém
thic 1a mot chiing xa khuédn co trién vong. Thi
nghiém duwoc thuc hién theo phuong phap cua
Nguyén Thi Ha (2012) [9].

- Tién hanh thi nghiém: 5 ching xa khuén
(CL1-TG, CL2-TG, BM2-VL, VL1-DT va HB2-BL)
duoc nuodi cdy trong moéi truong MS trong 6 ngay,
xac dinh mat s6 va chuyén vé huyén phu bao tir xa
khuén 1a 10® cfu/ml.

- Cach thuc hién: Dung kep chuyén dung cho
cac khoanh gidy tham c6 duong kinh 5 mm vao
dung dich huyén phu xa khu4dn mat s6 10® cfu/ml.
Sau @06, dat cac khoanh gidy tham lén dia petri c6
chtra 10 ml méi truong chitin agar thanh cac diém
cach déu nhau. Moi diém tuong tng 1 khoanh gidy
tham chita 1 ching xa khuén. Sau do, cac dia petri
thi nghiém duogc dat & diéu kién nhiét do khoang
28°C. Xac dinh kha nang phan giai chitin & ting

thoi diém ghi nhan chi tiéu bang cach trang thuoc
nhuom lugol lén dia thach, d6 bé phan dung dich
lugol thtra va trang bé mat agar lai voi nudc.

- Chi tiéu ghi nhin: Do ban kinh ving khong
bat mau thuéc nhuom lugol 1a vong phan gidi
chitin & cac thoi diém 3, 5 va 7 ngay sau khi b6 tri
thi nghiém (NSBT).

222 Khdo sat kha nang phin gidi p-glucan
cua cdc ching xa khuan trong diéu kién phong thi
nghiém

- BO' tri thi nghiénr. Thi nghiém duoc bo tri
hoan toan ngau nhién véi 5 lan lap lai, moi nghiém
thirc 1a mot ching xa khudn co trién vong. Thi
nghiém duwoc thuc hién theo phuong phap cua
Renwich va cs (1991) [10].

- Tién hdnh thi nghiénr. 5 ching xa khuan
(CL1-TG, CL2-TG, BM2-VL, VL1-DT va HB2-BL)
duoc nuoi cdy trong moi truomg MS trong 6 ngay,
xac dinh mat s6 va chuyén vé huyén phu bao tir xa
khuén can dung 1a 10® cfu/ml.

- Cdch thuce hién. Dung kep chuyén dung cho
cac khoanh gidy thdm c6 duong kinh 5 mm vao
dung dich huyén pht xa khuidn mat s6 10® cfu/ml.
Sau do, dat cac khoanh gidy tham lén dia petri co
chtta 10 ml moi treong glucan agar thanh 2 diém
cach déu nhau. Moi diém tuong tng 1 khoanh gidy
tham chtra 1 ching xa khuan. Sau do, cac dia petri
thi nghiém duoc dat & diéu kién nhiét do khoang
28°C. Xac dinh kha nang phan giai glucan & ting
thoi diém ghi nhan chi tiéu bang cach trang dung
dich congo - red 0,6% lén dia thach, d6 bé phan
dung dich congo - red thita va trang bé mat agar lai
voi nuoc.

- Chi tiéu ghi nhan. Do ban kinh vung khong
bat mau thuéc nhudém congo - red 1a vong phan
giai glucan & cac thoi diém 10, 12 va 14 NSBT.

223 Ddnh gia khda niang phong tri cua xa
khuidn doi voi bénh thdn thw hai hué do nim
Colletotrichum sp. gay ra trong diéu kién nha o
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- B0 trf thi nghiém: Thi nghiém duoc bé tri
hoan toan ngau nhién voi 4 lan 1ap lai, 1 chau
hué/1 lap lai. Gém cac nghiém thuc sau:

+ Nghiém thic CL1-TG(T): Chang CLI-TG
duoc xtt Iy & 2 ngay trudc khi lay bénh nhan tao.

+ Nghiém thic CL1-TG(TS): Chung CLI-TG
duoc xir ly 2 1an & 2 ngay trudc khi lay bénh nhan
tao va 2 ngay sau khi lay bénh nhan tao (NSLB).

+ Nghiém thic CL1-TG(S): Ching CL1-TG
duoc xtr ly & 2 NSLB.

+ Nghiém thiac HB2-BL(T): Chung HB2-BL
duoc xtt Iy & 2 ngay trudc khi lay bénh nhan tao.

+ Nghiém thic HB2-BL(TS): Ching HB2-BL
duoc xir ly 2 1an & 2 ngay trudc khi lay bénh nhan
tao va 2 NSLB.

+ Nghiém thic HB2-BL(S): chiang HB2-BL
duoc xtr Iy & 2 NSLB.

+ Nghiém thic doi chimg duwong: Xt ly thuoc
hoa hoc Bemgold 750 WP & 2 NSLB theo nong do
khuyén céo

+ Nghiém thuc doi ching am: St dung nudc
cat thanh tring dugc xtt Iy 2 1an & 2 ngay trudc khi
lay bénh nhan tao va 2 NSLB.

- Chudn bi chau va dat. Chau nhua dung trong
thi nghiém c6 duong kinh 25 cm (dién tich bé mat
dat trong chau S = 0,049 m?. Gia thé dung trong
thi nghiém bao gom dat va xo dira theo ti lé 3: 1,
sau d6 gia thé duoc dem di thanh trung 2 1an bang
may thanh trung wét & 121°C trong 30 phut, 2 1an
thanh trung cach nhau 24 gio.

- Chuan bi cdy hué Giong hué st dung la
gi6ng hué trang, trong 3 cti/chau, khong xuat hién
vét bénh va con trung gay hai, khong phun thudc
trudc ngay lay bénh nhan tao 1 tuan va cac chau
hué st dung cho lay bénh nhan tao phai déng
nhat.

- Chuén bi xa khuan va nam gdy bénh: Nhitng
ching xa khuén thi nghiém duoc nuoi cdy trong
moi truong MS trong 6 ngay, xac dinh mat so va
chuyén vé huyén phu bao tir xa khuin can dung la

10® cfu/ml. Ching nam Colletotrichum sp. duoc
nuoi trong moi truong PDA trong 6 ngay. Xac dinh
mat s6 va chuyén vé huyén phu ndm véi mat s6 10°
bao tir/ml.

- Ly bénh nhan tao: Tién hanh lay bénh nhan
tao khi cay hué duoc 3 thang sau khi trong bang
cach phun (luong 10 ml/chau) huyén phu nim
Colletotrichum sp. (mat s6 10° bao tit/ml) vao cac
14 hué. Sau khi lay bénh nhan tao, cac chau hué thi
nghiém dugc dem vao phong G bénh (nhiét do
khoang 25°C, am d9 > 96%). Sau 24 gid chuyén ra
nha ludi c6 phun suong va che mat 50% giup cho
bénh phat trién.

- Xur If tac nhan phong trir bénh: Phun 10 ml
huyén phu xa khu4n v6i mat so bao tix 10° cfu/ml
vao ting chau hué d3 dugc lay bénh nhan tao
teong tng voéi timg nghiém thic xtr Iy xa khuan.
boi voi nghiem thirc thudc hoa hoc Bemgold 750
WP thi st dung liéu luong theo khuyén céo va xt
1y vao thoi diém 2 NSLB. Doi v6i nghiem thirc doi
ching am 1a phun 10 ml nuoc cét thanh triung &
thoi diém 2 ngay trudce khi lay bénh nhén tao va 2
NSLB.

- Chi tiéu ghi nhan: Theo doi su phat trién cua
bénh va tién hanh ghi nhan:

+ Phan tram dién tich vét bénh & cac thoi diém
3, 5, 7va 9 NSLB bang cach chup hinh 14 hué duoc
c6 dinh trén mat phang, sau d6 dung phan mém
Severity - pro dé xac dinh dién tich vét bénh.

+ Danh gia hiéu qua giam bénh (HQGB) theo
cong thuec:

HQGB (%) = [(C-T)/C]*100

Trong d6: C 1a phan tram dién tich vét bénh &
nghiém thic doi ching am; T 1a phan tram dién
tich vét bénh & nghiém thuc cé xt ly (xa khuén,
thuoc).

2.3. Xtt Iy s6 liéu

So lieu duoc xtr ly voi phan mém Microsoft
office Excel va phan tich bang phian mém
MSTATC qua phép thit Duncan.
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha nang phan gidi chitin ctia cic chiing
xa khuén trong diéu kién phong thi nghiém

Kha nang phan giai chitin cia 5 ching xa
khuin trong diéu kién phong thi nghiém thé hién
qua ban kinh vong phan giai ¢ cac thoi diém 3, 5
va 7 NSBT duoc trinh bay & bang 1. O thoi diém 3
NSBT, ca 5 ching xa khuan thi nghiém déu thé
hién kha nang phan giai chitin véi ban kinh vong
phan giai dao dong tir 13,17 - 14,60 mm va khong
khac biet c6 y nghia thong ké voi nhau. Pén thoi
diém 5 NSBT, chung CL1-TG c6 ban kinh vong
phan giai la 22,80 mm tuy khong khac biét so voi 2
chung BM2-VL (19,10 mm) va HB2-BL (20,25

mm) nhung 16n hon va khac biét c6 y nghia thong
ké so voi cac ching xa khuén thi nghiém con lai.
bén thoi diém 7 NSBT, 2 ching CL1-TG va HB2-
BL c6 ban kinh vong phan giai l6n nhat lan luot 1la
24,30 mm va 23,20 mm va Khac biét c6 y nghia
thong ké so voi cac chiing xa khuan thi nghiém
con lai (Hinh 1A va 1B). Nghién ctu cia D6 Vian
Strva Lé Minh Tuong (2016) [3] cho théy, 2 ching
xa khuan PT4 va VL2 vira c6 kha niang doi khang
cao voi nam Colletotrichum sp. gay bénh than thu
hai 6t vira c6 kha nang phan giai chitin cao véi ban
kinh vong phan gidi lan luot 1a 16,82 mm va 16,27
mm tai thoi diém 5 NSBT.

Bang 1. Ban kinh vong phan gidi chitin cia cac chiing xa khuén thi nghiém & thoi diém 3, 5, 7 NSBT

STT Chiing xa Ban kinh vong phan giai chitin (mm) & cac thoi diém

khudn 3 NSBT 5NSBT 7 NSBT
1 CLI-TG 14,60 22,80 a 24,30 a
2 CL2-TG 13,17 17,87 b 20,43 b
3 BM2-VL 13,30 19,10 ab 21,05b
4 VL1-bT 13,70 16,58 b 20,23 b
5 HB2-BL 14,00 20,25 ab 23,20 a

Mtc y nghia ns *x *x
CV% 13,94 10,22 4,31

Ghi chi: Céc s6 trong cung mot cot theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan. ns: khong khéc biét; **: Khac biét y nghia ¢ muc 1% NSBT Ia ngdy sau

khi bo'tri thi nghiém.
3.2. Kha nang phan gidi p-glucan cha cac
ching xa khuén trong diéu kién phong thi nghiém

Kha nang phan giai B-glucan ctia 5 chiing xa
khuén trong diéu kién phong thi nghiém thé hién
qua ban kinh vong phan giai & cac thoi diém 10, 12
va 14 NSBT duoc trinh bay & bang 2. O thoi diém
10 NSBT, 2 chiang CL1-TG va HB2-BL c6 ban kinh
vong phan gidi 14n luot 1a 8,68 mm va 8,25 mm, 16n
hon va khac biét co y nghia thong ké so voi cac
nghiém thuic chiing xa khuén thi nghiém con lai.
bén thoi diém 12 NSBT, ching CLI-TG c6 ban
kinh vong phan giai 1a 12,17 mm; tiép dén la chiing

HB2-BL c6 ban kinh vong phan giai 1a 10,38 mm;
lon hon va khac biét co y nghia thong ké so vdi cac
ching xa khuén thi nghiém con lai. Dén thoi diém
14 NSBT, 2 ching CL1-TG va HB2-BL c6 ban kinh
vong phan giai 1on nhat 1an luot 1a 14,10 mm va
14,68 mm va khac biét co y nghia thong ké so voi
cac chung xa khuan thi nghiém con lai (Hinh 1C
va 1D). Nghién ctu cia Lé Thi My Linh (2014)
[11] cho thay, chung xa khuin Strepfomyces
avellaneus vira c6 kha nang doi khang cao voi ndm
Colletotrichum sp. gay bénh than thu hai gic vira
co6 kha nang phan giai glucan cao voi ban kinh
vong phan giai 1a 6 mm ¢ thoi diém 13 NSBT.
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Béng 2. Ban kinh vong phan giai p-glucan ctia cac chiing xa khuén thi nghiém & thoi diém 3, 5, 7 NSBT

Chiing xa Ban kinh vong phan giai B-glucan (mm) & cac thoi diém
> khuén 10 NSBT 12 NSBT 14 NSBT
1 CLI-TG 8,68 a 12,17 a 14,10 a
2 CL2-TG 7,98 b 8,76 ¢ 10,76 b
3 BM2-TG 5,95 ¢ 8,00 cd 8,33 b
4 LV1-DT 5,93 ¢ 7,13d 7,35 ¢
b} HB2-BL 8,25a 10,38 b 14,68 a
Mtic y nghia * * *
CV% 16,47 8,79 4,97

Ghi chi: Céc s6 trong cung mot cot theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan. * Khdc biét y nghia ¢ mitc 5% NSBT Ia ngdy sau khi bo' tri thi nghiém.

/"_ '\\

Hinh 1. Kha ning phén gidi chitin (A, B) & thoi diém 7 NSBT va kha ning phan giai p-glucan (C, D) &
thoi diém 14 NSBT ciia cac ching xa khuén thi nghiém

Bang 1 va 2 cho thay, 2 chung xa khuin CL1-
TG va HB2-BL vira cho kha nang phan giai chitin
cao, vira cho kha nang phan giai B-glucan cao
trong s6 5 ching xa khuén thi nghiém. Do d6, 2
ching xa khuan nay duoc st dung cho thi nghiém
tiép theo.

3.3. Kha niing phong tri ctia xa khudn déi voi
bénh thdi than thu hai hué do ndm Collefotrichum
sp. gay ra & diéu kién nha lue6i

3.3.1. Phan tram dién tich vét bénh (Bing 3)

O thoi diém 10 NSLB, cac chiing xa khuén thi
nghiém déu cho hiéu qua phong trir bénh than thu
hai hué thé hién qua phan tram dién tich vét bénh
thap hon va khac biét c6 y nghia thong ké so voi
nghiém thitc doi ching am va ching HB2-BL khi

duoc xtt Iy 2 14n vao thoi diém 2 ngay trudce khi lay
bénh nhan tao va 2 NSLB (HB2-BL(TS)) cho phan
tram dién tich vét bénh 1a 10,85% va thap hon
nghiém thic doi chung st dung thudc hoa hoc
(Bemgold 750 WP) c6 phan tram dién tich vét
bénh 1a 6,91%. O thoi diém 12 NSLB, nghiém thiic
HB2-BL(TS) cho phan tram dién tich vét bénh la
16,80% va thap tuong duong véi nghiém thic
Bemgold 750 WP (14,92%). Dén thoi diém 14
NSLB va 16 NSLB, nghiém thitc HB2-BL(TS) cé
phan tram dién tich vét bénh 1an luot 1a 20,95% (&
14 NSLB) va 25,09% (& 16 NSLB) va twong duong
voi nghiém thic Bemgold 750 WP c¢é phan tram
dién tich vét bénh lan luot 1a 18,95% (& 14 NSLB)
va 22,92% (& 16 NSLB) (Bang 3).

46 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023



KHOA HOC CONG NGHE

Bang 3. Phan tram dién tich vét bénh (%) than thue do ndm Colletotrichum sp. gay ra
& diéu kién nha lu6i qua cac thoi diém khao sat

Phan tram dién tich 1a bénh & cac thoi diém khao sat
STT Nghiém thuc

10 NSLB 12 NSLB 14 NSLB 16 NSLB
1 CL1-TG(T) 17,83 b 20,89 cd 30,40 ¢ 39,78 de
2 CLI-TG(S) 18,42 Db 25,67 bc 40,01 b 51,39 be
3 CLI-TG(TS) 14,17 c 19,50 d 25,02 d 31,36 e
4 HB2-BL(T) 16,84 bc 22,02 cd 33,40 ¢ 47,52 cd
5 HB2-BL(S) 18,34 b 29,29 b 43,34 b 56,59 b
6 HB2-BL(TS) 10,85 cd 16,80 de 20,95 e 25,09 £
7 Bemgold 750 WP 6,91d 14,92 e 18,95 ¢ 22,92
8 Phun nudc cat 25,56 a 46,94 a 61,78 a 79,10 a

Mic y nghia >k >k >k ok
CV% 12,76 16,93 13,52 14,90

Ghi chu: Céc gid tri ¢ cung mot cot diroc theo sau boi cung mot hodc nhiéu chir cdi giong nhau Ia
khong khac biét ¢ mutc y nghia qua phép thir Duncan. ~: Khdc biét ¢ muic y nghia 1%. NSLB I3 ngdy sau
khi Idy bénh nhan tao. CLI-TG(1T): Chung CLI-TG duoc xur Iy o 2 NSLB; CLI-TG(TS): Chung CLI-TG
duoc xur Iy 2 lan 6 2 ngdy trude khi 1y bénh nhan tao va 2 NSLB; CLI-TG(S): Chung CLI-TG duwoc xit Iy
0 2 NSLB; HB2-BL(T): Chung HB2-BL duoc xur Iy ¢ 2 ngay truoc khi ldy bénh nhan tao; HB2-BL(TS):
ching HB2-BL duoc xir Iy 2 lan ¢ 2 ngdy trudc khi Idy bénh nhan tao va 2 NSLB; HB2-BL(S): Ching
HB2-BL duoc xir ly ¢ 2 NSLB; Bemgold 750 WP: Phun thuéc héa hoc Bemgold 750 WP ¢ 2 NSLB theo
nong do khuyén cdo; phun nudc cat: Phun nudc cat thanh trung 2 Ian ¢ 2 ngdy trudc khi Iiy bénh nhan
tao va 2 NSLB.

3.3.2 Hiéu quad giam bénh (Biang 4)

Bang 4. Hiéu qua giam bénh (%) than thu hai hué do ndm Colletotrichum sp. gay ra
& diéu kién nha lu6i qua cac thoi diém khao sat

STT Nghiem thiic Hiéu qua gidm bénh than thu & cac thoi diém khao sat

10 NSLB 12 NSLB 14 NSLB 16 NSLB
1 CL1I-TG(T) 29,60 de 55,38 bc 49,91 be 49,15 be
2 CLI-TG(S) 27,49 e 45,67 cd 34,88 de 34,74 d
3 CL1I-TG(TS) 44,57 ¢ 58,41 b 59,23 b 60,25 b
4 HB2-BL(T) 33,72 d 52,86 bc 45,01 cd 39,33 cd
5 HB2-BL(S) 28,32 e 37,90d 28,89 e 27,42 d
6 HB2-BL(TS) 51,32 b 63,91 ab 64,16 ab 70,90 a
7 Bemgold 750 WP 73,11a 67,70 a 68,17 a 70,90 a
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ML’I,C y ngh‘l‘a ** ** ** **

CV% 24,96 16,41 17,61 19,29

Ghi chu: Cdc s6 trong cung mot cot theo sau béi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan. ** Khac biét y nghia ¢ mutc 1%. NSLB I ngdy sau khi ldy bénh nhan tao.
CLI-TG(1): Chung CLI-TG duwoc xur Iy ¢ 2 ngdy truoc khi Idy bénh nhan tao; CLI-TG(TS): Chung CLI-
TG duwroc xir Iy 2 Ian 6 2 ngay trude khi lay bénh nhan tao va 2 NSLB; CLI-TG(S): Ching CLI-TG duoc xir
Iy 02 NSLB; HB2-BL(T): Chung HB2-BL duoc xir Iy ¢ 2 ngay trudc khi ldy bénh nhan tao; HB2-BL(TS):
Chiing HB2-BL diroc xir Iy 2 lan ¢ 2 ngdy truoc khi lay bénh nhan tao va 2 NSLB; HB2-BL(S): Chiing
HB2-BL duoc xir Iy ¢ 2 NSLB; Bemgold 750 WP: Phun thudc hoa hoc Bemgold 750 WP ¢ 2 NSLB theo

néng do khuyén céo.

Nurdre cit

|

HB2-BL(TS) B}ﬂ"s Bemgold 750WP
( J~_

Hinh 2. Bénh than thue do ndm Colletotrichum sp. gy ra cta cac nghiém thac & thoi diém 16 NSLB

O thoi diém 10 NSLB, ching HB2-BL khi
duoc xtr ly 2 1an vao thoi diém 2 ngay truoc khi lay
bénh nhan tao va 2 NSLB (HB2-BL(TS)) cho
HQGB la 51,32% tuy thap hon nghiém thic doi
ching thuoc hoa (Bemgold 750 WP) c6 HQGB la
73,11% nhung cao hon va khac biét c6 y nghia
thong ke so voi cac nghiém thirc thi nghiém con
lai. O thoi diém 12 NSLB, nghiém thic HB2-
BL(TS) c6 HQGB 1a 63,91%; thap tuong duong voi
nghiém thic Bemgold 750 WP (67,70%). O thoi
diém 14 NSLB, nghiém thiac HB2-BL(TS) c¢6
HQGB la 68,65%, thap tuong duong v6i nghiém
thirc Bemgold 750 WP (69,22%). O thoi diém 16
NSLB, nghiém thic HB2-BL(TS) va nghiém thtc
Bemgold 750 WP c6 HQGB lan luot 1a 70,90% va
70,90% cao hon va khac biét co y nghia thong ké so
v6i cac nghiém thirc thi nghiém con lai.

Bang 3 va 4 cho thay, chting xa khuan HB2-BL
khi duoc xtr ly 2 1an vao 2 thoi diém 2 ngay trudc
khi lay bénh nhan tao va 2 NSLB cho hiéu qua
phong trit bénh than thu hai hué do nim
Colletotrichum sp. gay ra, tuong duong voi

nghiém thtc stt dung thuoc hoa hoc va kéo dai
dén thoi diém 16 NSLB. Bén canh do, ching xa
khu4n HB2-BL ciing cho kha ning tiét ra enzyme
chitinase phan giai chitin cao (Bang 1) va tiét ra
enzyme B-glucanase phan giai p-glucan (Bang 2).
Bén canh d6, 2 ching xa khuian CL1-TG va HB2-
BL c6 kha nidng tic ché sy hinh thanh bao tir va tic
ché su hinh thanh dia 4p cao [8]. Thanh phan
chinh cau tao nén vach té bao nam that 1a chitin va
B-glucan cho nén kha nang doi phong tri bénh
than thu hai hué ctia ching xa khuén thi nghiém
c6 thé 1a do kha ning ti€t enzyme chitinase phan
gidi chitin va enzyme pB-glucanase phan giai p-
glucan ctia ching. Palaniyandi va cs (2013) [12]
cho ring, xa khuin c6 kha ning tiét ra cac
enzyme: Chitinase, glucanase, protease, lipase,...
do @6 co6 thé chong lai cac tdc nhan nidm gay hai
cay trong bang cach pha v vach té bao nam bénh.
Nghién cttu cua Lé Minh Tuong va cs (2018) [13]
cho thdy, cac ching xa khuidn thuoc chi
Streptomyces phan lap tir dat trong cay c6 mui &
mot so tinh déng bang song Ctru Long c6 kha
nang phong tri bénh vang 14 théi ré voi nim

48 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023



KHOA HOC CONG NGHE

Fusarium solani gay ra trén cay c6 mui do chung
c6 kha nang tiét ra enzyme chitinase va p-
glucanase cao. Nghién cttu ctia Lé Yén Nhi (2020)
[6] cho ring, kha nang phong tri bénh than thu hai
cay khoai mon do nadm Collefotrichum sp. gay ra
ctia xa khuén 1a do xa khu4n c6 kha ning tiét ra
enzyme chitinase va enzyme B-glucanase cao. Kha
nang phong tri cia xa khuidn d6i véi nidm
Colletotrichum sp. gay bénh than thu hai cay ho
tieu 1a do kha ning tiét enzyme chitinase va
enzyme B-glucanase cao [7].

4. KET LUAN VA BE NGHI

4.1. Két luan

2 chiing xa khuidn CL1-TG va HB2-BL thuoc
chi Streptomyces vira cho kha nang phan giai
chitin cao, vira cho kha nang phan giai p-glucan
cao hon 3 chiing xa khuan thi nghiém con lai.

Ching xa khudn HB2-BL khi duoc xit ly 2 lan
& 2 thoi diém 2 ngay trude khi lay bénh nhan tao
va 2 NSLB cho hiéu qua phong trir bénh than thu
hai hué tuong duong voi nghiém thic sit dung
thudc hoa hoc.

4.2. Dé nghi

binh danh dén loai ching xa khudn HB2-BL
va danh gia kha nang phong trir bénh than thu hai
hué cta ching xa khuin nay & diéu kién ngoai
dong.
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DETERMINATION OF BIOCONTROL OF ACTINOMYCES ISOLATES ON
Colletotrichum sp. CAUSING ANTHRACNOSE DISEASE ON TUBEROSA
Le Minh Tuong', Tran Nhu Huynh?, Le Minh Quan®
1College of Agriculture, Cantho University
?Master student in Plant Protection major, Cantho University
’Department of Agriculture and Rural Development in Binh Tan district, Vinh Long province
Summary

The research was caried out from June to December 2022 in laboratory and net-house of College of
Agriculture, Can Tho University and the objective of this research was to investigate the
actinomycetes able to control with Colletotrichum sp. fungus causing anthracnose disease on
Tuberosa. The chitin degradation potential of 5 actinomycetes isolated (CL1-TG, CL2-TG, BM2-VL,
VL1-DT and HB2-BL) were examined under laboratory condition and the results indicated that, 2
isolates CL1-TG and HB2-BL have expressed the chitinlytic activity, with the chitin lyses halo radius of
24.30 mm and 23.20 mm at 7 days after testing. The B-glucan degradation potential of these
actinomycetes isolates were examined under laboratory condition and the results indicated that, 2
isolates CL1-TG and HB2-BL have expressed the B-glucanlytic activity, with the B-glucan lyses halo
radius of 14.10 mm and 14.68 mm at 7 days after examination. The biocontrol ability of 2 actinomycete
isolates (CL1-TG and HB2-BL) was tested under nethouse condition and the results indicated that
HB2-BL isolate which were applied twice (2 days before and 2 days after pathogen inoculation) gave
the highest ability to control the disease through low percentage of disease area (22.92%) and high
efficiency of disease reduce (70.90%) and were not different signification with the chemical treatment
at 16 days after inoculation.

Keywords: Actinomycetes, anthracnose disease on Tuberosa, Colletotrichum sp., chitin, f-glucan.
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NGHIEN CUU TiNH HIiNH NHIEM VA KHA NANG
MAN CAM D0I VOI KHANG SINH CUA NAM
Candida spp. TREN GA AC SINH SAN

TOM TAT

Tran Thi Bao Tran"

Muc tiéu ctia nghién ctru nay la phan 1ap vi nAm men Candida spp. gay bénh nidm diéu trén ga Ac sinh
san va danh gi4 tinh man cdm cuda céc loai vi ndm Candida spp. phan lap duoc ddi voi cac khang sinh
phé thong bang phuong phap khuéch tan trén thach. C6 23 mau duong tinh véi Candida spp. da duoc
phan 1ap tir 30 mau bénh phdm ga Ac sinh san nghi méc bénh, chiém ty 1é 76,67%, mat do nhiém trung
binh 5,30.10°CFU/g voi log=5,35 + 0,62. Mot s6 loai Candida spp. phan 1ap duoc 1a C. Ibicans, C. rusei
va loai Candidakhac. Ga Ac sinh san tir 4 thang tudi dén loai thai déu c6 kha nang nhiém ndm Candida
spp., khong chi nhiém 1 loai ma con nhiém ghép it nhat 2 loai. NAm men Candida spp. rat man cam voi

khang sinh Nystatin, man cam yéu véi khang sinh Itraconazole.

T khéa: Candida spp., ga Ac sinh sin, khang sinh do, tinh Tién Giang.

1. DAT VAN DE

Trong nhimg ndm gan day nghé chian nuoi ga
Ac sinh san & tinh Tién Giang rat phat trién, dic
biét 1a khu vuc huyén Cho Gao. Tuy nhién, mot
trong nhimg tré ngai 16n doi voi cong tac chan
nuodi ga Ac sinh san 1a dich bénh thuong xuyén xay
ra gay nhiéu thiét hai, lam han ché su phat trién
ctia nghé chan nuoi ga Ac. Tir thuc t€ nay, viéc
phong tri bénh cho ga Ac sinh san duoc dic biet
chu trong, khong chi cac bénh truyén nhiém duoc
phong tri bang vac xin va khang sinh ma cac bénh
do nam Candida spp. cing duoc nguodi chan nuodi
hét stc quan tam.

Nam Candida spp. 1a loai nAm gay bénh chu
yéu trén duong tiéu hoa ctia gia cam [1]. Trong
diéu kién khi hau nhiét déi & nudc ta rat thuan loi
cho nam Candida spp. phat trién. Bénh do ndm
Candida spp. khong gay ty 1é chét cao cho dan ga
nhung gay thiét hai khong nhoé vé mat kinh té: ga
giam dé, coi coc, stc dé khang yéu, dé bi cac bénh
truyén nhiém khac tan cong. Theo Kedar Karki va
cs (2008) [2], ty 1é ga chét vi nhiém ndm Candida

"Trudng Cao dang Nong nghiép Nam bo
"Email: baotran@nbac.edu.vn

spp. da duoc ghi nhan khoang 1,50% dén 2,50% & 6
tuan tudi va voi ty 1& 1,30% dén 9,60% xay ra sau 6
tuan tudi.

Gan day, ga Ac sinh san & mot s6 trai chan
nuoi trén dia ban tinh An Giang, dac biét la &
huyeén Cho Gao da xuat hién triéu chimg nghi
nhiém nadm Candida spp., cac co s& chan nuoi da
dung thuoc diéu tri nhung khong giai quyét duoc
tan goc. Dé tim hiéu su hién dién cta niam
Candida spp. trén dan ga Ac sinh san va kiém tra
d6 man cam cta chung doi voi mot so loai khang
sinh, nham khuyén cdo cho nguoi chian nuoi,
"Nghién ciru tinh hinh nhiém va khi nang man
cam doi voi khang sinh cua ndm Candida spp. trén
g4 Ac sinh san” duoc thuc hién.

2. NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. N6i dung nghién ciru

2.1.1. Noi dung

- Xac dinh ty 1é va mat do nhiém nam Candida
Spp.

- X4c dinh tinh man cam cta ndm Candida spp.
doi voi khang sinh

2.1.2. Thot gian va dia diém

- Thoi gian: 22/4/2022 dén 17/6/2022.
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- Pia diém: 10 trai chan nuoi ga Ac sinh san tai
huyen Cho Gao, tinh Tién Giang. Phong thi
nghiém Vi sinh, Truong Cao diang Nong nghiép
Nam bé.

2.2. Vat liéu nghién ctu

2.2.1 S6 lrong mau:

30 mau duoc 14y tir 10 trai chan nuoi ga Ac
sinh san (tir 4 thang tudi dén loai thai) nghi nhiém
nam Candida spp.

222 Dung cu, thiét bi

Thiét bi: Noi héap tiét trung, ti cdy vi sinh, ti
am, ti say kho, ta bdo quan, thung bao quan, can
tiéu ly, bé diéu nhiét, may rung lac, may dap mau.

Dung cu: Dia petri, 6ng nghiém, que cay vi
trung, micropipette, dau tip, dén con, tui zip, kéo,
kep, tampon vo trung, thuéc do vong vo khuén,
ong dong cac loai 10 ml, 50 ml, 500 ml, binh chiu
nhiét.

2.2.3. Hod chat, moi truong

- Hoa chat: Con 95°, con 70°, NaCl 0,9%, nudc
cat, b6 nhuém Gram.

- Méi truong: Sabouraud Dextrose Agar,
ChromoGel Candida Agar, Tryptic Soy Agar,
Mueller Hinton Agar.

- Khoanh gidy tdm khang sinh: Nystatin,
Fluconazole, Itraconazole.

2.3. Phuwong phap nghién ciru

2.3.1. Noi dung 1: Xdc dinh ty 1é va mat do
nhiém nam Candida spp.

- Phurong phap Idy mau:

Ldy mau ngau nhién trén nhimg con ga Ac
sinh san c6 triéu chimg nhiém nam Candida spp.

Mau bénh phdm: M6 ga tir miéng, diéu dén da
day tuyén, quan sat. Cat 1y thuc quan va diéu sau
d6 nghién nho pha loang va cdy vao dia thach,
dung keo quan chat miéng dia lai sau khi da ciy

xong.

Bang 1. S6 luong mau thu thap

boi tuong So luong
Ga Ac sinh sén 4 - 7 thang tudi 15
Ga Ac sinh san 7 thang tudi dén 15
loai thai
Téng 30
- Phuong phap pha loang mau:

Mau sau khi duoc 14y vé tién hanh nuoi cay vi
niam ngay trong ngay. Cho 1 g mau duoc nghién
vao 6ng nghiém c6 chira 9 ml nude sinh ly (NaCl
0,9%), lac déu (6ng c6 do pha loang 107), sau doé
dung pipet vo tring hut 1 ml tir 6ng nghiém nay
cho vao ong nghiém thit 2 c6 chita 9 ml nuodc sinh
ly dé duoc do pha loang 10% lan luot nhu vay cho
dén do pha loang can thiét. Trong khi pha loang
tranh dén muc thdp nhat su tap nhiém tir bén
ngoai.

- Phuong phap nudi cdy:

Mbi truong Sabouraud Dextrose Agar duoc
hap khit trung & 110°C trong vong 15 - 20 phut. Dé
thach nguo6i con khoang 50°C, sit dung khang sinh
Penicillin 1.000.000 UI va Streptomycin (1 g) cho
vao moi truong dé han ché sy phat trién cua vi
khuén, sau d6 cho moi truong vao dia petri méi dia
15 — 20 ml va dé trén mat phang nim ngang cho
cho thach trong dia dong lai.

Dung pipet vo trung hut 0,5 ml mau & moi do
pha loang cho vao dia thach Sabouraud Dextrose,
sau do dung que trang chan déu mat thach va a &
37°C trong vong 2 — 3 ngay, nhiét do nay thich hop
cho bao t&r n4m phat trién.

Trén thach Sabouraud Dextrose, sau 2 - 3
ngay thi cac khuén lac bat dau xuat hien.

- Phuong phap nhuém Gram:

Nhoé 1 giot nuoc cat vo trung lén mot lame
sach. Dung que cay vi trung 14y 1 it vi nAm tan déu
trong giot nudc cat trén lame. Dé kho tu nhién va
c6 dinh bang cach ho néng qua ngon lira ctia dén
con.
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Nho vai giot Crystal Violet cho phu déu trén
bé mat phét nhuom va dé yén trong vong 1 phut.
Rtra dué6i voi nudc chay nhe.

Nho vai giot Lugol cho phtu déu trén bé mat
phét nhuom va dé yéen trong vong 1 phut. Rtra dudi
voi nudc chay nhe.

T4y mau bang cach nghiéng lame va nho tir tir
con 95° 1én phét nhuom, khi giot cén roi khoi lame
khoéng c6 mau tim thi ngiing ngay. Rira dudi voi
nuoc chay nhe

Nho vai giot Safranine cho pht déu léen bé mat
phét nhuom va dé yén trong vong 1 phut. Rira dudi
voi nudc chay nhe.

bé tieu ban kho tu nhién va quan sat dudi
kinh hién vi & do phong dai 400 lan.

- Chi tiéu theo doi:

Tinh ty 1é nhiém ndm Candida spp. theo cong
thiec:

S6 mau nhiém

Ty lée nhiém = x 100%

S6 mau kiém tra

Mat do nhiém nam Candida spp. tinh theo
cong thic: N=C/V(n1+0,1n2)d

Trong d6: N 1a mat do nam dém duoc, don vi
CFU/g, C la tong s6 khuén lac & cac nong do, V 1a
thé tich, n1 1a s6 dia dém & nong do 1, n2 1a s6 dia
dém & nong do 2, d 1a nong do pha loang thap nhat

Chuan bi canh khuin: Ndm Candida spp. sau
khi phan lap duoc chon lam khéang sinh dé sé tang
sinh trong TSA khoang 6 gio. Canh khué4n duoc so
do duc voi Mac Farland 0,5 (tuong duong c6 chia
vi khuin khoang 10°CFU/ml). Sau d6 pha canh
khu4n c6 noéng do 10° CFU/ml.

Chu4n bi moi truong MHA, do day thach
khoang 4 mm. Céac khoanh gidy tdm khang sinh
duoc bao quan theo ding yéu ciu cua nha san
xuat. Khong dung khang sinh qua han, khang sinh
am uwot. Khi 14y tir ta lanh ra dé 1-2 gio cho nhiét
do trong lo bang nhiét do phong.

Phuwong phap tién hanh: Dung tam bong vo
trung tham canh triung & 10° CFU/ml sau d6 trai
déu len khap thach MHA. Sit dung kep dau nhon
vo trung dé dat timg khoanh gidy tdm khang sinh
lén dia thach. Dat cac khoanh gidy tdm khéang sinh
lén bé mat thach sao cho 2 dia cach nhau 2,5 - 3,5
cm va cach mép hop thach 2 - 2,5 cm, cac khoanh
gidy t4m khang sinh tiép xtc phing voi mat thach.
Pem 1 & 37°C trong 16-18 gio.

Poc két qua khang sinh do: Po duong kinh
vong vo khudn sau do so sanh voi bang tiéu chuin

duong kinh vong vo khudn ctia khang sinh theo
CLSI (2011) [3].

- Tinh ty Ié man cam khang sinh: Theo do
man cam khang sinh.

3 SO0 mau man cam

A ia ax Ti 1¢ man cam (%) = T x 100
dau tién dém duoc. 5 $6 mAu thuc hién
2.3.2. Xac dinh tinh man cam cua nim Candida
spp. doi voi khang sinh 3. KET QUA NGHIEN CUU VA THAO LUAN
- Phurong phdp lam khang sinh do: 3.1. Ty 1é nhiém ndm Candida spp.
Bang 2. T¥ 1é nhiém ndm Candida spp. trén ga Ac sinh san
boi tuong S6 mau kiém | S6 mau duong | Ty 1é nhiém P
tra tinh %)
4 - 7 thang tudi 15 11 73,73 0,666
7 thang tudi - loai thai 15 12 80
Téng cong 30 23 76,67
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Bang 2 cho thay, trong téng s6 30 mau kiém
tra c6 23 mau duong tinh véi ndm Candida spp.,
chiém ty le 76,67%. Két qua nghién cttu ndy tuong
déng voi nghién cttu cia Vo Van Nghi (2009) [4],
theo d6 ty 1é nhiém ndm Candida spp. trén ga thit
1a 77,78%. Ty 1é nhiém nam Candida spp. kha cao
c6 thé ly gidi boi cac mau bénh phidm nghién ctu
déu duoc thu thap tir nhimg ga Ac sinh san nghi
nhiém nidm Candida spp., voi cac triéu ching lam
sang dién hinh nhu gidm an, G ri, mun loét & niém
mac miéng, hau va phan trén thuc quan, diéu, cha
yéu 1a ¢ diéu va da day tuyén [5], non oc ra thic
an c6 chat nhay hoi thoi, kém theo tiéu chay [6],
mot s6 di phan xanh, phan song; ty l¢ dé giam,
tring dinh mau va vo tring mong, c6 mau trang.

Theo Kedar Karki va cs (2008) [2], nguyén nhan
gay nhiém ndm Candida spp. 1a do b6 sung nhiéu
chat kich thich tang tredng nhanh cho ga, stt dung
nhiéu khang sinh va cac diéu kién khac co lién
quan dén toc do tang truong. Thuc té, viec stt dung
cac chat dé thay thé chat dinh duong trong thirc dn
ttr 5,00% dén 7,00% nhiam lam giam chi phi thitc an,
mang lai loi ich riéng da lam ty l1é nhiém nam & ga
tang lén rat nhanh.

Ty 1é nhiém ndm Candida spp. trén ga Ac sinh
san 4 — 7 thang tudi 1a 73,33% va ga Ac sinh san 7
thang tudi dén loai thai 1a 80%. Su khac biét nay
khong c6 y nghia thong ke (P>0,05).

3.2. Mat do6 nhiém ndm Candida spp. trén ga
Ac sinh sin

Béng 3. Két qua mat do nhim ndm Candida spp. trén ga Ac sinh san

boi tuong

Khuén lac trung binh
c6 trong 1 g mau (10°CFU/g)

Log (CFU/g + SD) P

4 - 7 thang tudi 2,85 3,79+0,6 0,165
7 thang tudi - loai thai 7,55 4,41+0,6
Téng 5,30 5,35+0,62

Bang 3 cho thay, mat do nhiém nidm Candida
spp. trén ga Ac sinh san tir 7 thang tudi dén loai
thai 1a 7,55.10° CFU/g voi log (CFU/g + SD) la
4,41 + 0,6, cao hon mat do nhiém nim trén ga Ac
sinh san 4-7 thang tudi (2,85.10° CFU/g voi log
(CFU/g + SD) 1a 3,79 + 0,6). Nguyén nhan do
trong qua trinh nuoi, giai doan 4 - 7 thang tudi, ga
bi nhiém nidm hodc st dung khang sinh nhung
khong tieu diet duoc hét tat ca cac bao t&r nam.

Tuy nhién, khéng c6 su khac nhau gitta mat do
nhiém ndm Candida spp. & ga Ac sinh san 4 — 7
thang tudi va ga Ac sinh san 7 thang tudi dén loai
thai vé mat thong ke (P >0,05). Vi vay, mat do
nhiém nam Candida spp. khong phu thudc vao cac
giai doan tudi cta ga Ac de.

3.3. Ty lé nhiém cac loai Candida spp. trén ga
Ac sinh san

Bang 4. TV 1& nhiém c4c loai Candida spp. trén ga Ac sinh san

bai tuong SMKT Loai
C. albicans C. krusei Candidakhac p
SMN | TLN | SMN | TLN | SMN | TLN
(%) (%) (%)
4 - 7 thang tudi 15 11 73,33 1 6,67 5 33,33 | 1,00
7 thang tudi - loai thai 15 12 80,00 0 0 5 33,33
Tong 30 23 76,67 1 3,33 10 33,33

Ghi chi: SMKT: S6’ mau kiém tra, SMIN: S6’ mau nhiém, TLN: Ty I¢ nhiém.
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Béang 4 cho thdy, ga Ac sinh san nhiém cac
loai nAm men Candida albicans, Candida kruseiva
Candida khac. Trong d6, ty 1é nhiém loai Candida
albicans 1a 76,67% va loai Candida khac la 33,33%,
cao hon loai Candida kruseila 3,33%. Két qua nay
phu hop v6i nghién cttu cia Claudia Cafarchia va
cs (2019) [1] khi phan lap 19 loai Candida spp. 6 6
nhop clia ga mai sinh san cho thdy Candida
albicans chiém ty 1é cao nhat (31,6%), Candida
krusei chiém 0,5%, con lai 1a cac loai Candidakhéc.
Theo Nguyén Vinh Phuoc (1977) [5], trong cac
loai ndm gay bénh phan lap duoc cé nhiéu loai
Candida nhu Candida albicans (Robbin), C.
tropicalis (Castellani), C. guilliermondi, C. krusei

nhung cha yéu 1a Candida albicans. Candida
albicans 1a nguyén nhan gay bénh nim diéu trén
ga. Voi ty lé nhiém 76,67% thi nam Candida
albicans dang c6 xu huéng xuat hién nhiéu va co
kha nang gay bénh trén ga dé tir 4 thang tudi dén
loai thai.

Khao sat cac loai Candida albicans, Candida
kruseiva loai Candidakhac nhiém trén ga Ac sinh
san ¢ giai doan 4-7 thang tudi khong khac biét so
voi giai doan 7 thang - loai thai (P>0,05). Két qua
nghién cttu nay cho thdy ga Ac sinh san & moi ltra
tudi déu nhiém cac loai ndm nhw: Candida
albicans, Candida kruseiva Candidakhac.

Hinh 1. Khuén lac Candida spp. trén mdi truong Chromo Gel Candida Agar

a: Khuan lac Candida albicans; b: Khuan lac Candida krusei; c: Khudn lac loai Candida khic

3.4. Ty 1& nhiém ghép céc loai ndm Candida spp.

Bang 5. Két qua ty 1é nhiém kép cac loai ndAm Candida spp.

boi tuong SMKT | SMN | Tyle Nhiém ghép
A 0
kép () Candida albicans + Candida albicans + p
Candida krusei Candida khac
SMN TIN®%) | SMN TLN (%)

4 -7 thang tudi 11 6 54,55 1 9,09 5 4545 1,00

7 thang tudi - 12 5 41,67 0 0 5 41,67
loai thai

Téng 23 11 47,83 1 4,35 10 43,48

Ghi chu: SMKT: S6’ mau kiém tra, SMIN: S6 mau nhiém, TLN : Ty I¢ nhiém.

Két qua & bang 5 cho thay, ty 1é nhiém ghép
cta nam Candida albicans + Candida krusei 1a
4,35%, thap hon ty 1é nhiém ghép ctia nAm Candida
albican + loai Candidakhac 1a 43,48%. Néu so sanh
voi ty 1é nhiém ghép nam Candida spp. trén ga thit
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la 8,96% cua Vo Van Nghi (2009) [4], thi ty le
nhiém ghép trén ga Ac sinh san khao sat cao hon.
Ty lé nhiém ghép cta nam Candida albicans +
Candida krusei va Candida albican + loai Candida
khac gitta 2 giai doan 4-7 thang tudi va 7 thang -
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loai thai khong cé su khac biet (P>0,05). Két qua
trén cho thdy, ngoai nhiém 1 loai nAm Candida, ga
Ac sinh sin con nhiém ghép it nhat 2 loai.

3.5. Két qua khang sinh d6

Bang 6. Két qua khang sinh @6 ndm Candida spp. tit cAc mau phan 1ap duoc

Man cam trung
) Rat man cam binh Man cam yéu
Tén khang sinh S6 chiing ; ) )

So Ty le So Ty le So Ty le

luong (%) | luong (%) luong (%)

Nystatin (NY) 23 23 100 0 0 0 0
Itraconazole (ITR) 23 0 0 7 30,43 16 69,57

Clotrimazole (CLT) 23 2 8,70 21 91,30 0 0

Bang 6 cho thiy, tat ca 23 ching nhiém ndm
Candida spp. dem kiém tra khang sinh d6 cho thay
23/23 ching déu rat man cam voi khang sinh
Nystatin, chiém ty 1¢ 100% va doi voi khang sinh
Clotrimazole man cam 8,7%, man cam ¢ mtc trung
binh 1a 91,30%. Diéu nay cho thdy khang sinh
Nystatin va Clotrimazole stt dung dé diéu tri ndm
Candida spp. c6 hiéu qua trén ga Ac sinh san.

Nam Candida spp. man cam & muc trung binh
voi khang sinh Itraconazole 1a 30,43% va man cam
yéu voi Itraconazole 1a 69,57%. Mac du khang sinh
Itraconazole van con st dung duoc trong diéu tri
nam Candida spp. nhung khuyén khich nguoi

chan nuoi khong nén tiép tuc st dung vi hiéu qua
khong cao.

Hinh 2. Két qua khang sinh d6

3.6. Két qua khang sinh d6 cac chiing nim
Candida spp. phan 1ap dwoc trén ga Ac sinh san

Bang 7. Két qua khang sinh d6 ctia cac chiing ndm Candida spp. phan lap dugc trén ga Ac sinh san

boi tuong Man cam trung
Teén khang ) Rat man cam binh Man cam yéu
. S6 ching ) ) )
sinh So Tyle | S6 | Tyle S6 | Tyle
luong | (%) | lwong | (%) | luong | (%)
4-7 thang Nystatin 11 11 100 0 0 0 0
Itraconazole 11 0 0 3 27,27 8 72,73
Clotrimazole 11 2 18,18 9 81,81 0 0
7 thang- Nystatin 12 12 100 0 0 0 0
loaithdl | firaconazole 12 0 0 4 | 3333 8 |6667
Clotrimazole 12 0 0 12 100 0 0

Két qua & bang 7 cho thay, tat ca cac ching
nam Candida spp. phan 1ap duoc trén ga Ac sinh
san tir 4 thang tudi dén khi loai thai déu man cam
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hoan toan véi khang sinh Nystatin (100%). Dai voi
ga Ac sinh san & giai doan 4-7 thang tudi, c6 2/11
ching nam Candida spp. (chiém 18,81%) rat man
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cam voi khang sinh Clotrimazole, trong khi & giai
doan 7 thang - loai thai thi khéng c6 ching nao
man cam. Diéu nay c6 thé ly giai, néu stt dung mot
loai khang sinh diéu tri ndm Candida spp. trong
thoi gian dai sé xay ra hién tuong khang thuoc, do
d6 hiéu qua cta khang sinh déi voi ndim Candida
spp. khong con nia.

Du ga Ac sinh san & giai doan nao thi st dung
khang sinh Itraconazole trong diéu tri niam
Candida spp. déu khong cho hiéu qua cao do tinh
khang ctia ndm Candida spp. d6i véi Itraconazole.

3.7. Két qua kiém tra tinh khang khang sinh
d6i voi méot sd loai ndm Candida spp. phan lap
dugc

Bang 8. Két qua kiém tra tinh khang khéng sinh ctia cic ching ndm Candida spp.

Khang sinh Candida albicans Candida krusei Loai Candidakhac
SCKT SC | Tyle | SCKT | SMC | Tyle | SCKT | SC | Tyle
khang | (%) khang | (%) khang %)
Nystatin 23 0 0 1 0 0 10 0 0
Itraconazole 23 16 69,57 1 1 100 10 5 50,00
Clotrimazole 23 0 0 1 0 0 10 0 0

Ghi chu: SCKT: S6 chiing kiém tra, SC: S6 ching.

Bang 8 cho thdy, cac loai ndm phan lap duoc
khang voi khang sinh Itraconazole, cu thé Candida
albicans khang 69,57%, Candida krusei khang
100%, loai Candida khac khang 50%. Két qua
nghién ctru nay phu hop voi nghién ctitu ctia Wafa
Rhimi va cs (2021) [7], theo d6 trong tong 22
chiung C. albicans phan lap duoc déu da khang voi
Fluconazole,

Itraconazole, Voriconazole va

Posaconazole.

Tat ca cac loai ndm C. albicans, C. krusei,
Candida khac phan lap duoc déu khong khang
khang sinh Nystatin va Clotrimazole.

4. KET LUAN

Ty 1é nhiém Candida spp. 1a 76,67%. Ty lé
nhiém Candida spp. trén ga Ac sinh san 4 - 7 thang
tudi va 7 thang tudi dén loai thai twong duong
nhau.

Loai Candida spp. phan lap duoc chu yéu la
Candida albicans, day la nguyén nhan chinh gy ra
bénh trén hé tiéu hoa, hé sinh duc trén ga sinh
san. Ngoai ra, phan lap duoc Candida krusei
(3,33%) va Candidakhac (33,33%).

Mat d0 nhiém Candida spp. trung binh la
5,30.10°CFU/g v6i log=5,35 + 0,62.

Ga Ac sinh san tir 4 thang tudi dén loai thai
déu co6 kha niang nhiém nam Candida spp. khong
chi 11oai ma con nhiém ghép it nhat 2 loai.

N4m men Candida spp. rdt man cam voi
khang sinh Nystatin (100%), Clotrimazole (8,7%) va
man cam yéu voi Itraconazole (69,57%). Do do,
nguoi chan nuéi nén st dung Nystatin va
Clotrimazole trong diéu tri bénh nam diéu trén ga
Ac sinh san, khong nén tiép tuc st dung
Itraconazole vi hiéu qua khong cao.
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THE SITUATION AND SUFFERENCE TO ANTIBIOTICS OF
Candida spp. ON AC LAYING HENS

Tran Thi Bao Tran!
! Nam Bo Agricultural College

Summary

The aim of this study is to isolate Candida spp. which causes Candidosis in Ac laying hens, as well as

to evaluate the susceptibility of the isolated strains to common antibiotics using the disk diffusion

method. There were 23 samples positive for Candida spp. which were isolated from 30 Ac laying hens

suspected of having the disease, accounting for 76.67%. The average infection density of Candida spp.
was 5,30.10°CFU/g with log=5.35 + 0.62. The isolated Candida spp. were C. albicans, C. krusei and
other Candida species. Ac laying hens from 4 months old to culled were infected with not only 1

species of Candida spp., but usually at least 2 species. Antibiotic susceptibility test demonstrated that

Candida spp. were highly susceptible to Nystatin while most of the isolated strains were resistant to

Itraconazole.

Keywords: Ac laying hens, antibiotic susceptibility test, Candida spp., Tien Giang province.
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NGHIEN CUU CAC THONG SO KY THUAT CHINH CUA
BO PHAN BUT QUA LAC TUOI TRONG LIEN HOP
MAY THU HOACH LAC

TOM TAT

L2 Quyét Tién!, D6 Hiru Quyét?,
Lé Sy Huing?!, Nguyén Xuan Bién!

Bai bdo trinh bay két qua nghién cttu moét sé yéu té6 anh hudng dén cac chi tiéu kinh té - ky thuat ctia

b6 phan but qua lac tuoi trong lién hop may thu hoach lac. Phuong phap nghién cttu 1a thuc nghiém

don yéu to. Thiét bi thi nghiém 1a bo phan but qua kiéu trong xodn doc truc. Cac thong s6 anh huéng

bao gom: Van téc quay cta trong dap n (Vong/phut - v/ph); luong cung cip q (kg/s); chi s6 do

nghiéng gan ndp trong h (mm); chiéu dai trong L (mm). Céac chi tiéu nghién cttu bao gom: Do sot n

(%); d0 vory (%0); chi phi cong suat N (kW). Két qua nghién ctru da xac dinh duoc: Ung voi cac thong
s6 dau vao n=420- 660 (v/ph); g=0,5-0,7 (kg/s); h = 200 - 300 (mm); L = 1.200 -1.800 (mm) cac chi
tiéu dau ra dat gia tri mong mudn (d6 sot n< 3%, do vor w< 10%o, chi phi cong suat N< 3 kW).

Tie khéa: Bo phan but qua lac, do sot, do vor qua, chi phi céng suat, thu hoach lac.

1. DAT VAN DE

But quad lac bang may la khau quan trong
trong qua trinh thu hoach lac, c6 anh huong rat
lon dén chat luong san pham va chi phi nang luong
riéng. O Viet Nam hién nay ciing nhu nhiéu nuéc
tren thé giéi da nghién cttu va tmg dung nhiéu
may but qua lac voi nguyén ly lam viéc va nguyén
ly két cau khac nhau. Trong d6, may but qua lac
kiéu trong xoan doc truc cé vu diém ndi troi la
nang suat cao, yéu cau chuidn bi cay khong
nghiém ngat khi nap liéu tai ctta vao, rat thuan loi

cho viéc co giéi hoa khau thu hoach.

Tt cac két qua nghién ctu dong luc hoc qua
trinh but qua lac trong buong dap cta may thu
hoach lac [1] va nghién ctu qua trinh chuyén
dong doc truc cua khoi lac [2], da thiét ké va ché
tao bo phan bt qua lac kiéu trong xoan doc truc,
nang suat 2 tan/gio (ky hiéu MBQL- 2,0) voi cac
thong so ky thuat: Puong kinh trong dap (D = 500

"Nghién ciru sinh, Vién Co dién ndng nghiép va Cong nghé
sau thu hoach
* Hoc vién Nong nghiép Viét Nam

mm), chiéu cao ring dap (AR = 80 mm), gbc
nghiéng ctia rang so v6i phuong huong kinh g = 0°,
khoang céch gitta cac thanh sang (S = 65 mm). Dé
hoan thién thiét ké, ché tao can thiét phai nghién
ctru thue nghiém dé xac dinh tinh nang ky thuat
ctia bo phan bt qua lac nham trién khai tng dung
trong san xuat.

Bai bao trinh bay két qua nghién ctu thuc
nghiém don yéu t6 dé xac dinh anh huwong cia mot
s6 thong so ky thuat ctia bo phan but qua lac lam
co sO dé tién hanh cac nghién cttu thuc nghiém
tiép theo (nghién ctu thuc nghiém da yéu to,
nghién cttu t6i vu téng quat...) nham xac dinh gia
tri toi wu cta cac thong so.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién cttu

2.1.1. Vit liéu thi nghiém

Cay lac duoc trong dai tra tai Viet Nam, giong
L14 va L.20 véi cac tich chat co ly nhu sau [3]:
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TT Thong so bon vi Giong
L14 L20

1 | Chiéu cao cay trung binh cm 47 482
2 | Kich thuéc chum qua (C x R) trung binh cm 8x9 7x9
3 | S6 nhanh trung binh 6 5,77
4 | Chiéu dai cuéng qua trung binh cm 3-4 3-4
5 | Kich thuéc qua mm

- Dai 22 -35 20- 25

- Rong 12-15 10-12

+ Khi thi nghiém: P9 4m trung binh cta than
cay lac 1a 71,82%; do am trung binh cta qua lac la
50,21%.

2.1.2. Thiét bi va dung cu thi nghiém

B S T ——

CUfa cap liéu -
l—"E‘U__?

Vi

gl s Nl -

‘Ua thodt lléy
i

Hinh 1. So @6 nguyén ly dan thi nghiém b¢ phan bitt qua lac

1- Bo phan bt qua lac; 2- Bang tai cap lieu; 3- Dong co dien; 4- Hé thong do;

N1, N2, N3, N4- Cac ngan thu qua dudéi sang; N5- Ctra thoat liéu.

60

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023




KHOA HOC CONG NGHE

Dan thi nghiém bao gom cac bo phan cong tac
chinh: Bo phan but qua lac (1), bo phan cép liéu
(2), dong co dién (3) va hé thong do luong (4)
(Hinh 1).

B¢ phan but qua lac kiéu trong xodn doc truc
bao gém truc trong, mang sang, nap trong [1, 2],
duoc thé hién & hinh 2. Quan hé gitta cac kich
thudc ctia gan nap trong duoc thé hién ¢ hinh 3.

Truc trong dang thanh gém 4 thanh trong uén
theo duong xoan 6c¢ ¢6 han cac rang dap, diat nam
ngang giita mang sang va nap trong. Puong kinh
ngodi cia ndp tréng D,, = 500 mm. D€ tang kha
nang van chuyén khoi cay theo phuong doc truc,
trén mat trong nap trong duong kinh 496 mm c6
han cac gan dan huong c6 dang mat xoan oc tru
voi budc xodn 6¢ (budce vit) s = 2h. Cung véi budce s
c6 3 gia tri géc nang ctia duong xodn 6c¢ tmg voi
duong kinh chan, duong kinh dinh va duong kinh
trung binh ctia mat gan. D€ thuan tién khi ché tao
va tranh nham 1an, biéu thi do nghiéng cta duong
xoan oc qua chi s6 do nghiéng ctia gan nap trong
h. Gitra géc nang tai mat chan gan dan hudng tai

mat trong nap trong va chi s6 h c6 quan hé:

arctan (——); rad. 1)

Trong d6: h 1a chi s6 goc nghiéng cta duong
gan nap trong, h = s/2; mm; s 1a budc cia duong
Xoan Oc tao nén gan ndp trong, mm; A la goc
nghiéng cta dudng xodn 6c tai mat tru chan gan,
duong kinh 496 mm so voi mat phing vudng goc

v0i truc trong.

Bo phan but qua lac duoc truyén dong tu
dong co dién 3 pha c6 thé thay d6i toc do qua bo
truyén dai, bang tai cap liéu duoc truyén dong boi
dong co dién thong qua b phan truyén dong xich

vOi ty s truyén 1: 1. Cay lac duoc dan déu véi cac

luong cung cap da duoc dinh trudc trén bang
chuyén qua ctra nap liéu vao bo phan but qua. Khoi
cay lac dich chuyén doc truc trong budéng dap va
toan bo sinh khoi duogc thoat ra qua 2 huéng: Qua
va tap chat roi qua mang sang xuong cac ngan N1,
N2, N3, N4 ctia khay thu qua; phan sinh khoi con
lai gom than, 14 va qua so6t duoc thu toan bo vao
ngian N5. Trong thuc té, chi thu qua tai cadc ngan
N1, N2, N3, N4 ctua khay thu qua, tai cac ngan nay
thu lai hau nhu toan bo qua va mot phan tap chat.
Ngan N5 1a ctra thoat liéu chira toan bo phan sinh
khoi con lai ctia khoi cay va mot luong nho qua sot
khong duogc thu héi. Tuy nhién, trén mo hinh thuc
nghiém, can thu héi cac phan sinh khai dé phuc vu
viéc danh gia chat luong lam viéc ctia bo phan but
qua. Chiéu dai ctia trong va mang sang 1a 1.800
mm. Nh¢ cac vach ngan ctia khay thu qua va ngan
thoat liéu co thé xé dich linh hoat, cho phép thu lai
luong san phdm (qua, 14, tap chat) duoc thoat ra
qua cac doan doc theo chiéu dai trong, co thé
nghién ctru tdc dong but va phan ly qua cta cac
doan trong - sang doc theo chiéu dai trong ciing
nhu c6 thé danh gia anh huwong cta chiéu dai
trong dén chat luwong lam viéc cta by phan bt qua
ma khong can ché tao trong voi cac chiéu dai khac

nhau...
2.1.3. Thiét bi do

+ May do dao dong Oscilloscope s6 do hang
Fluke ché tao.

+ Can dién t& SARTORIUS.

+ Thudc cap ky thuat hien s6 dé do duong
kinh qua lac, nhiét k&, 4m ké co hién thi so6 do
Cong hoa Lién bang Duc ché tao dé do nhiét do,
d6 4m noi thi nghiem.

2.2. Phuong phap nghién ctru
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Gan danwrdmg . v, TRONG - NAP

f‘\iip trong
Tmac trong -,

Ring didp - fy

Kinng may—"
VNG TRONG - SANG

Ming sang

Hinh 2. So @6 ciu tao bo phan birt qua

2.2.1. Phuong phdp nghién ciru thuc nghiém
don yéu té

Phuong phap nay duoc stt dung dé danh gia
anh huodng riéng cua timg yéu t6 dén céac chi tieu
nghién ctu. Qua danh gia mirc d6 anh huong ctia
timg yéu to dén cac chi tiéu nghién ciu, c6 thé
quyét dinh chi tiéu d6 cé can thiét dua vao nghién
cttu tiép hay khong, ciing nhu xac dinh mién
nghién ctu, khoang bién thién, mic bién thién
thich hop néu thong s6 do can duoc nghién ctu.
Trong nghién ctu thuc nghiém don yéu t6, chi thay
d6i mot yéu to duy nhat dé xac dinh anh hudng
clia riéng yéu t6 nay dén thong so ra, trong khi co
dinh cac yéu t6 khac & mic co so. Khoang bién
thién va muc co s& duoc xac dinh qua két qua
nghién ctu ly thuyét va qua thi nghiém tham do
trén cac mo hinh nghién ctru, moi thi nghiém lap lai
3 lan.

222 Phuong phdp xdc dinh cdc yéu to va
thong sé

+ Céac thong so6 anh hudéng va muc bién thién
cua chiung dugc xac dinh trén co s& nghién ctu ly
thuyét [1], [2]:

300 - 780
(vong/phut - v/ph); mic co so: 540 v/ph;

- Van toc quay cua tréng n =

- Luong cung cap q = 0,4 - 0,8 (kg/s); mitc co
s61a 0,6 kg/s;

- Chi s6 do nghiéng gan nap tréng h = 150 -
350 mm; muc co s¢ 1a 250 mm;

A-A (0.07:1) - LA

g R 3
’ Fa
Lh

2
== :hay 4 = arctan (mm), rad

2

tgd =

Hinh 3. Quan hé giira kich thudc ciia gan nép trong

- Chiéu dai trong L = 600 - 1.800 mm. Mt co
so la 1.200 mm. (Riéng khi xem xét anh huong toi
chi phi cong suat chiéu dai trong luon duoc chon
14 1.800 mm).

Cac chi tiéu nghién ctu: Do sot n, %; do vo v,
%o; chi phi cong suat N, kW.

+ Phuong phap xac dinh do sot

Do sot c6 ky hiéu n, don vi %, dugc xac dinh
theo cong thuc:

MS . 0,
2100 (H @

t

]7:

Voi M= M+Mg;

Trong d6: M, 1a téng luong qua co6 trong thi
nghiém, g; M, la khoi luong qua sot, 1a luong qua
c6 mat dudi moi hinh thirc tai ctra thoat liéu (ngan
so6 N5), g; M, 1a luong qua thu duoc dudi sang tai
cac ngan thu qua N1, N2, N3, N4 (h.1), g.

+ Phuong phap xac dinh do vo

bo vo dugc ky hiéu 1a v, don vi tinh 1a phan

nghin (%o) duoc xac dinh theo cong thuc:
M
=—2>.1000;

V=010 )

Trong do6: M, la khoi luong qua vo, dap co trong
luong qua dudi sang ctia thi nghiém, g ; M, 1a khoi
lwong qua thu duoc dudi sang (tai cac ngan N1,
N2, N3, N4) trong thi nghiém, g.

+ Phuong phap xac dinh chi phi cong suat
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Cong suat tiéu thu ctia méi lan thi nghiém N
duoc xac dinh theo cong thic:

N=A/(1.000.H)=U.1/1.000 (4)

Trong d6: N 1a cong suat tieu thu, kW; A 1a
dién nang tiéu thu trong thi nghiém (J); U, I la
dien 4ap (V) va cuong do dong dién (A) thuc té trén
mach do trong moéi thi nghiém; t 1a thoi gian thuc
hién thi nghiém, s.

Theo TCVN 12188: 2018 [6] va yéu cau thuc
tién hién nay doi voi may but qua lac, nghién ctru
nay mong mudn c6 dugc yéu cau: Do sot < 3%, do
v < 10%o0). Riéng voi chi phi cong sudt, vi by phan
bt qua dang nghién cttu c6 murc chi phi cong suat
thap va y nghia cta viéc gidm chi phi cong suat
khong cao nhu d6i voi giam hao ton va hu hong
qua lac nén viéc xac dinh chi phi cong suit chi
duoc thuc hién cht yéu dé phuc vu cho viéc chon
dong co cho may thu hoach lac. Chinh vi vay, khi
nghién cttu anh huwong cta cac yéu to téi chi phi

| Rank 130 Eqn 1213 Imy=asbxrens

7, wone phist

im0 9501028 DF Ady Peg S5TEIN TS FeSidEn=0 1688522 Fstai=1210 5255 =0 95940297 DF Adj *=0.99924014 FASIdEn=033369583 Fstal=10043.725
8=5 FIIIEET bl 0TIPEIIE c=5 DS 1449905 a=-9 2474654 b=0. 028444244 c=-1 55433810-05

i a e T R, Bk | 25 =
16 | A
| | 30 1 1 - T

e Y 1

3
| /|

B—H—t | 25 i - - / :

T -‘\\ I

- T, | 20 1 1 ! A

& 1 & /

> g

5 _ | |- | e

4 $ | /./

p | e, | 10 /y

2 e L

- _ 5 = i T

1 4 _'_____..—/

o - =rm - | (1] e

300 420 540 6650 TAC 300 420 340 660 780 !

cong suat chiéu dai trong sé luon dugc gitt & mic
l6n nhat (1.800 mm).

2.2.3. Phuong phap xir Iy so liéu

So6 lieu thi nghiém duoc xit ly theo phuong
phap hoi quy véi su tro giup cta phan mém
Tablecurve [4], [5].

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cia téc do quay tréng dap n
(vong/phut)

3.1.1. Anh huéng cia toc do quay trong dip n
toi do sot () va do vo (y)

Dé danh gia anh hudng ctia van toc quay ctia
trong dap n toi chi tieu do sot va do vo, da tién
hanh véi nam gia tri khac nhau ctia n. Cac thong
s6 con lai duoc gitt & muc co sé: q = 0,6 kg/s, h =
250 mm, L = 1.200 mm. Két qua duoc trinh bay &
hinh 4 va 5.

Rank 159 Egn 1213 Iny=a+bx+cx®

n, vong'ph

Hinh 4. Anh hudng ctia van téc quay tréng dap
téi do sétn
Hinh 4 cho thay, & giai doan ban dau (n = 300 -
500 vong/phut) khi ting van toc quay cta trong do
sot gidm nhanh. Tuy nhién, khi ti€p tuc tang van
toc cua trong, do so6t gidm cham dan. Nguyén
nhan 1a do & giai doan dau mat do qua lac trén
khoi lac 16n, viec bat qua lac dé dang hon, tuy
nhién khi tiép tuc ting van toc, viec bt cac qua
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Hinh 5. Anh huéng ctia van téc quay tréng dap
toi do vor ¢
con lai sé kho khan hon do mat do qua & cac do
s6t nho ciing nho theo.

bo vo c6 xu huong thay ddi nguoc lai voi do
sot (Hinh 5) khi thay d6i van toc trong. Khi van toc
trong dap tang len, do vo ciing tang theo duong
cong lom. O viing van téc thap, muc do ting do vo
thap hon so voi & ving van toc 16n. Nhu da biét,
nang luong va dap voi qua ty 1é bac 2 so véi van
toc, viéc tang van toc sé lam tang nhanh do vo.
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Voi yéu cau do sot dudi 3%, do vo dudi 10%o,
ving nghién ctru da yéu to cua van toc quay cla
trong sé duoc chon trong khoang 420 - 660
(vong/phut).

3.1.2. Anh huéng cia toc do quay trong dap toi
chi phi cong suat (kW)
Rank 184 Egn 1003 y=a+bwod

dj r¥=0 88044124 FitSEr=0 07403867 Fstat=T52 59514
b=0.0010285078 c~=E0525228=-08

[N

15
200 420 540 == i
n, wmm

Hinh 6. Anh hudng ctia téc do quay tréng dap toi
chi phi cong suat
Rank 141 Egn 1213 Iny=a+bx+cx?

r?=0.99428853 DOF Adj r?=0.99273086 FitStdErm=0.14360441 Fstat=1044 5186
a=7.9478733 b=-25.615151 ¢=22.568487

/

Hinh 6 thé hién 4nh hudng cta van toc trong
dap t6i chi phi cong suat. Chiéu dai trong duoc
chon & muc 16n nhat L = 1.800 mm, cac thong so
con lai dugc gitt ¢6 dinh & muc co sé: g = 0,6
kg/s, h = 250 mm.

Nhu da phan tich, chi phi cong suat thay ddi
khoang 1 kW, néu tinh theo chi phi nhién liéu, hay
dién thi s anh huong chi phi khong qua 1én, trong
khi d6 anh huong ctia do sot va do vo qua cao hon
rat nhiéu. Do d6 dix liéu vé cong suat may sé chi
duoc st dung lam co s& cho viéc chon dong co.

3.2. Anh huéng ctia lugng cung cdp q (kg/s)

Tuwong tu nhu danh gia anh hudng cua van
toc quay cua trong dap, dé danh gia anh huéng
ctia lwong cung cap ¢ toi chi tieu do sot va do vo,
da tién hanh voi nam gia tri khac nhau cta q.
Cac thong s6 con lai duoc gitt & muc co s0: 1 =
540 v/ph; A=250 mm; L =1.200 mm.

3.2.1. Anh hudng cua lwong cung cap t6i do
sot () va do vo ()

Hinh 7 va 8 thé hién anh hudng cta luong

cung cap qtoi do sot va do vo.
Rank 167 Egn 6101 Iny=a+bx+cxZ+dx®
r?=0.9943423 DF Adj r?=0.99207922 FitSIdEr=0.20775287 Fstat=644.41797
2=-3 8378269 b=39 527281 c=-84 18829 d=55 742081

12

10

-4 } //‘.
/
3 I 1 | } !
2 } ' $ 1 I
1 4 | |
04 05 06 07 0 04 05 0.6 0.7 0
q, ka/s q, ko/s

Hinh 7. Anh hudng ctia lugng cung cap t6i do s6t n

O giai doan ban du, khi ting luong cung cip
te ¢ = 0,4 len g = 0,55 kg/s, o sot thap va co6 xu
huéng giam nhe. Khi ti€p tuc tang luong cung cap,
ty 1é sot lai tang lén. Luong cung cap co6 gia tri nho
nhat & trong khoang ¢ = 0,5 - 0,65 kg/s. Diéu nay
co thé giai thich nhu sau: O giai doan ban dau khi

64

Hinh 8. Anh hudng ctia lugng cung cép t6i do vo v

ting luong cung cap, mat do trong budng dap sé
tang lén va chiéu cao 16p vat liéu ciing tang theo, vi
thé sé lam tang luc ép cay len thanh sang va tao
diéu kieén cho viéc but qua. Tuy nhién, khi ting
qua mutc luong cung cap xac suat tac dong cta
rang dap va thanh sang 1én cac qua lac sé giam di
va lam gidm xac suat but qua. Mot nguyén nhan
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khac 1a, khi tang mat do trong budng dap, kha
nang phan ly cia qua da dugc but sé giam di va
qua sé di theo khai cay ra ngoai. Véi ving nghién
ctru thuc nghiém da yéu t6 do sot n <3%, luong
cung cap sé & trong vung ¢g=0,5-0,7 kg/s.

Tuong tu voi do sot, & giai doan dau do vo qua
giam khi luong cung cap tang. Nguyén nhan la khi
tang luong cung cap, mat do trong budng dap sé
tang lén va chiéu cao 16p vat liéu ciing tang theo, vi
thé x4c suat tac dong cua rang dap len qua lac sé
giam nhanh hon so véi tac dong bt qua cta thanh
sang, tir do sé giam luong hat bi v& so voi hat duoc
but. Khi tiép tuc tang luong cung cap, mat do cua
khoi lac & trong budng dap sé ting qua muc, gay
chen ép vat liéu va tang luc va dap lén qua lac lam
tang do vo. Ly do tht 2 1a do cach tinh d¢ vo theo
ty lé luong qua vo chia cho téng luong qua duoc
phan ly. Do @0 sot cao & mirc luong cung cap cao
nén tong luong qua phan ly sé giam, vi thé do vo
qua ciing tang theo.

Khoang bién thién duoc lua chon cho bai toan
quy hoach hoéa thuc nghiém da yéu t6 sé 1a q = 0,5
-0,7 kg/s.

3.2.2. Anh hudng cia lwong cung cap toi chi
phi cong suat (kW)

Rank 3 Eqn 20 y=a+b/xZ
2=0.98771114 DF Adjr2=0.985663 FitStdErr=0.073411637 Fstat=1044.8689
3=3.5606584
b=-0.36529721

35

04 05 0.6 07 08
q.kgis

Hinh 9. Anh huéng ciia lwong cung cép

chi phi cong suat

Hinh 9 thé hién anh hudéng cta luong cung
cap toi chi phi cong suat. Két qua thu duoc cho
thay, chi phi cong suat tang khi tang luong cung
cap. Tuy nhién, mirc ting & luong cung cip cao
thap hon mtec ting khi luwong cung céap thap.

Tuong tw nhu phan tich & trén, su thay déi ciia
cong suat trong mién lea chon khong lon va khong
vuot qua 1 kW.

3.3. Anh huéng ciia chi s6 4o nghiéng gan ndp
trong h(mm)

bé danh gia anh hudéng cita chi so do
nghiéng gan nap trong h toi chi tieu do sot va do
v0o, da tién hanh voi ndm gia tri khac nhau cia A.
Cac thong s6 con lai duoc gitt & mtc co so: g =
0,6 kg/s; n =540 v/ph; L = 1.200 mm.

3.3.1. Anh hudng cia chi s6 do nghiéng gan
ndp trong toi do sot () va do vo ()

Chi s6 do nghiéng cta gan ndp trong duoc
danh gia thong qua budc vit ctia gan. Do ban than
nap trong la mot hinh tru véi 1/2 duong kinh nén
c6 thé st dung chiéu cao gan theo truc trong A,
bang 1/2 budc vit lam yéu t6 danh gia goc nghiéng
cua gan. Goc nghiéng A cuia gan tai duong kinh
chan 496 mm duoc xac dinh theo biéu thuec:

Anh huéng ctia chi s6 do nghiéng gan din
huong A toi do sot va do vo duoc thé hien ¢ hinh
10va 11.

Két qua cho thay, co mot gia tri t6i wu cua A
ma & do do sot nhoé nhat. Chi s6 do nghiéng ctia
gan nap trong c6 tac dung thuc ddy su di chuyén
doc truc cta khoi cay [2]. Khi goc nghiéng gan
nho, van toc chuyén dong cta khoi cay nho, lam
taing mat do khoi cay trong buong dap qua muc.
Véi mat do cay qua cao, kha nang dao tron git cay
sé giam, lam giam kha nang phan ly cing nhu
giam xac suat but qua cta rang dap va thanh sang
dan dén lam tang do sot. Voi goc nghiéng ctia gan
qua cao, toc do tién cua khai cay sé 1om, ciing lam
giam tan suat dap ctia rang va so lan cha xat trén
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thanh sang va két qua sé lam tang do sot. Gia tri
toi wu ctia 4 nam trong khoang 220 - 300 mm.

Hinh 11 cho thdy, do vo tang khi tang goc
nghiéng gan. Tuong tu nhu thong so luong cung
cap: Ly do th nhat nhu da néu & trén, khi tang
goc nghiéng gan, mat do trong budng dap sé giam
va chiéu cao 16p vat lieu ciing giam theo, vi thé xac
suat tac dong cua rang va thanh sang lén cac qua
lac sé tang lén va tang luong hat bi vo. Ly do thit 2,

cach tinh d¢ vo 1a 1ay luong qua vo chia cho tong
lwong qua dugc phan ly.

Hinh 10 va 11 cho thay, dé dam bao dong thoi
2 chi tiéu chat lugng 1a d@o sot va do vo, khoang
bién thién cta /4 trong thyc nghiém da yéu t6 1a A
= 200 - 300 mm, tuong ung védi goc nghiéng cha
gan ndp trong tai duong kinh chan gan (496 mm)
ter 14°40 - 21°06.

Rank 148 Eqn 2040 y=asbx+cxedx®
#=0,99492679 DF Adj r?=0.99289751 FitStdEr=0.25333866 Fstat=719.08466
a=-22 979429 b=0 54373175
¢=-0.003000619 d=4 90444442-06

Rank 150 Eqn 1203 y=a+b/x+c/x?
?=0.98427274 DF Adj r=0.97998349 FitStdEr=0.21840234 Fstat=375.50326
a=13.103715 b=-2792 8529 c=174071.29
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Hinh 10. Anh huéng ciia chi s6 @6 nghiéng gan
ndp trong toi do sot n
3.3.2. Anh hudng cia chi sé do nghiéng gin
ndp trong toi chi phi cong suat (kW)
Chi phi cong suat cho bo phan but qua lac voi
chiéu dai trong L = 1.800 mm duoc thé hién ¢ hinh
12.

Rank 13 Eqn 17 y=a+b/x
r2=0 08840851 DOF Adjr2=0 0864766 FitStdErr=0 050741588 Fstat=1108 5128
a=13310450 b=322 0B576

Nk

h, mm
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Hinh 11. Anh huéng ciia chi s6 d6 nghiéng gan
nép trong toi toi 46 vo v
Hinh 12. Anh huéng ctia chi s6 do nghiéng gan
nép tréng toi chi phi cong suat
Hinh 12 cho thay, khi ting chi s6 do nghiéng
gan nap trong, chi phi cong suat gidm xudng,
nguyén nhan la do khi tang géc nghiéng, mat do
trong budéng dap giam xuong, khoi cay di nhanh
hon va it bi tac dong ctia rang va gan lén khoi cay
lam chi phi nang luong giam xuong. Trong ving
nghién cttu da yéu t0, chénh léch cta cong suat
tiéu thu duwoi 1 KW nén anh hudéng ctia chi phi
cong suat toi gia thanh ctia bt qua khong lon.

34. Anh hudng ctia chidu dai tréng dap L
(mm)

bé danh gia anh hudng ctia chiéu dai trong
dap L toi chi tieu do sot va do vo, da tién hanh
v6i nam gia tri khac nhau ctaa L. Cac thong so
con lai duwoc gitt & muc co so: g =0,6 kg/s; n =
540 v/ph; A =250 mm.
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Anh huéng cta chiéu dai trong dap toi do sot
duoc thé hién ¢ hinh 13, do vo duoc thé hién &
hinh 14.

Hinh 13 cho thay, do sot thay déi gan voi
duong hiperbol, & doan cudi trong dap viéc but va
phan ly luong qua con lai sé kho khan hon nhiéu
so v6i & phan dau trong.

Rank 172 Eqn 1213 Iny=a+bx+cx?
=0.99205373 DF Adjr?=0,98988656 FitStdEr=1.0838568 Fstat=749.07092
a=4.3028446 b=-0.0009260433 c=-9.7042784-07
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Rank 138 Eqn 1003 y=a+bx+cx®
2=0,99310532 DF Adj P=0,99122495 FitStdErm=0.17607944 Fstat=864.23591
a=-3.1233333 b=0.0065269841 c=-8.6772487e-07

600 900 1500

1800 1200 1800
L, mm L. mm
Hinh 13. Anh huéng ctia chiéu dai Hinh 14. Anh huéng ctia chiéu dai
tréng dap toi do sot n tréng dap toi do vor P

Khi tang chiéu dai trong, do vo ting nhung
cham dan. O phan cudi cta tréng, cac qua lac co
lien két bén hodc kho but & giai doan dau sé duoc
bt ra & day véi luc dap 1o6n hon hay dugc dap
nhiéu lan dan dén viec taing do vo. Tuy nhién, &
cudi trong dap luong qua vo ciing nhu dugc but
giam xuéng nén khong anh hudng toi do vo
chung.

Két hop 2 truong hop & hinh 13 va 14, chon
khoang bién thién ctia chiéu dai trong khi nghién
ctru thue nghiém da yéu t6 1a L = 1.200 - 1.800 mm.

4. KET LUAN

Trén co két qua nghién ctu ly thuyét, két hop
v6i cac thong tin tham khao da Iya chon cac thong
s6 trong nghién cttu thuc nghiém don yéu to 1a:
Van toc quay cua trong but qua (2); luong cung
cap (g); chi s6 géc nghiéng gan nap trong (A);
chiéu dai trong (Z). Cac chi tiéu duoc xac dinh 1a :
Do sot (i), @0 vo () va chi phi cong suat (N).

Két qua nghién ctu da xac dinh duoc khoang
nghién cttu cta cac thong so dé cac chi tieu dau ra
dat gia tri mong mudn (do sot n< 3%, do vo y< 10
%o, chi phi cong suat N< 3 kW) la: Van toc quay

ctia trong n = 420 - 660 (v/ph); luong cung cap g =
0,5- 0,7 (kg/s); chiéu dai trong L = 1.200 — 1.800
(mm); chi s6 goc nghiéng gan nép tréng A = 200 -
300 (mm) - twong ung voi goc nghiéng ctia gan so
voi mat phang vuong goc véi truc trong (tai mat
chan gan) A= 14°40 - 21°06.

Két qua nghién ctu thuc nghiém don yéu to
cho thay, cac thong s6 dau vao déu cé anh hudng
dang ké dén cac chi tiéu nghién cttu, can duoc tiép
tuc nghién cttu thuc nghiém da yéu to dé danh gia
anh huong déng thoi cta chung dén cac chi tieu
nghién ctru.
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STUDY OF THE MAIN TECHNICAL PARAMETERS OF THE FRESH PEANUT PICKING
IN THE PEANUT HARVESTING MACHINE

Le Quyet Tien!, Do Huu Quyet?,
Le Sy Hung!, Nguyen Xuan Bien!
Vietnam Institute Of Agricultural Engineering And Post-Harvest Technology
“Vietnam National University of Agriculture
Summary

The article presents the results of research on some factors affecting the economic - technical
parameters of the peanut picking in the threshing chamber of the peanut harvester. The research
method is single-factor experimental. The experimental to be studied is the axial helical drum-type of
the peanut picking. Influencing parameters include: Rotational speed of drum n,(v/min); quantity
supplied q,(kg/s); drum cap tendon inclination index h, (mm); drum length L, (mm). The research
indicators include: omission 1, (%); breakage v, (%o); power cost N, (kW). The results of the study
identified the main parameters: n=420 - 660 (rpm); ¢=0.5-0.7 (kg/s); A =200 - 300 (mm); L = 1200 -
1800 (mm), output indicators reach the desired value (omission n <3%, rupture y <10 %o, power cost N

3kW).
Keywords: Peanut picking, residual, fruit breakage, capacity cost, peanut harvesting.

Ngudi phan bién: PGS.TS. Tran Nhu Khuyén
Ngay nhan bai: 4/4/2023

Ngay thong qua phan bién: 4/5/2023
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NGHIEN CUU SU DUNG CAY XANH NHAM GIAM THIEU

KHi CO. VA CAC HOP CHAT HUU CO DE BAY HOI
(VOCS) TRONG KHONG KHi TRONG NHA

Nguyén Thi Ngoc Anh!, Pham Chau Thiy**

TOM TAT

Suy gidm chat luong khong khi do tac dong ctia cac nganh cong nghiép, giao thong, do thi hoa 1a mot
vian dé dang bao dong & Viet Nam cing nhu trén thé gioi. O nhiém khong khi trong nha lam anh
huoéng stic khée, giam tudi tho, gay ra bénh tat va tang cac triéu ching ctia cac bénh tiém 4n cho con
nguoi dang duwoc quan tim hién nay. Dé déng gop mot phan cho nhimg nghién cttu giam thiéu 6
nhiém khong khi trong nha, nghién ctru nay thuc hién danh giad kha nang héap thu cac chat 6 nhiém
khong khi phé bién trong nha bao gém CO,, cac hop chat hitu co dé bay hoi (VOCs) ctia mot s6 cay
xanh trong nha va tim hiéu mai liéen hé gitta mot s6 diac diém sinh ly thuc vat cta cay dén kha nang
hap thu cac khi 6 nhiém nay. Két qua nghién cttu chi ra ring, ca 3 cay thi nghiém gém cay 16 hoi, cau
tiéu tram va lan y déu c6 kha ning hap thu cac chat 6 nhiém, trong do hiéu qua xt ly téng cac hop
chat hitu co dé bay hoi (TVOC) cao hon CO,. Cay 16 hoi gitip lam giam t6i 91% khi TVOC va 72% khi
CO,. Cay cau ti€u tram gitip lam gidm 86% TVOC va 58% CO,. Cay lan y giap lam giam t6i 72% TVOC
va 55% CO, sau 21 gi¢ thi nghiem. Két qua xtt ly thong ké cho thdy, cac cay nghién ctru déu cé kha
nang xtt ly chat 6 nhiém, hiéu qua xtt ly ctia cac cay nay kha twong déng nhau va c6 su khac biét dang
ké so véi thi nghiém doi chimg. Pic diém vé khi khéng, cu thé 1a tdng dién tich khi khéng ctia cay
budc dau thé hién sw anh hudng toi hiéu qua xt ly khi 6 nhiém. Két qua nay lam co s& khoa hoc cho
nhitng nghién ctu ti€p theo gitp lua chon nhitng loai cay c6 hiéu qua trong xit Iy 6 nhiém khong khi
trong nha.

T khoa: Khong khi trong nha, cdy xanh, cam bién khi, CO,, tong cdc hop chat hitu co dé bay hoi

(TVOC), hap thu.

1. DAT VAN BE

Theo T6 chic Y té Thé gioi (WHO), 6 nhiém
khong khi bao gom ngoai troi va trong nha la
nhitng moi nguy hai anh hudéng lén stic khoe con
nguoi. Nhiéu nghién ctu chi ra ring 6 nhiém
khong khi trong nha nghiém trong hon 6 nhiém
khong khi ngoai troi, do cau trac khép kin cua
ngo6i nha hoac nhitng toa nha, dong khong khi
trong lanh bi han ché lam chat luong khong khi
kém di. Tinh trung binh, mic d6 6 nhiém khong
khi & trong nha cao gap 8 lan so v6i ngoai troi.
Theo WHO, 2/3 s6 nguoi chét va giam tudi tho do

"Khoa Cong ngh¢ Nong nghiép, Truong Dai hoc Cong
ngh¢, Pai hoc Quoc gia Ha Noi
*Email: thuypc@vnu.edu.vn

0 nhiém khong khi thudc cac nudc dang phat trién
[1].

Tai Viet Nam, 6 nhiém khong khi ¢ cac thanh
pho lon ciing dang ngay cang dang bao dong va o
nhiém khong khi trong nha la diéu kho tranh khoi.
Theo nghién cttu ctia Vién Khoa hoc Ky thuat Bao
ho Lao dong tai 6 van phong trong 4 toa nha & noi
thanh Ha N¢i cho thay, nong do CO, trong khong
khi trung binh 1a 860 ppm (noi cao nhat la 940
ppm), nong do cac chat hiru co dé bay hoi 1a 6,33
ppm, nong do bui ho hap 1a 0,208 mg/m® [2]. Viet
Nam hién chua cé tiéu chudn khong khi trong
nha. Tuy nhién, néu 4ap cac chi s6 trén vao mot so
tiéu chudn ctia quoc té thi thay vuot tiéu chudn
cho phép.
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Gan day, cac hop chat hitu co dé bay hoi néi
chung (VOCs) dugc xem 1a nhitng chat 6 nhiém
khéng khi trong nha quan trong do cé anh huoéng
xau toi stc khoée con nguoi nhu tac dong len hé
than kinh, gan, than va co quan ho héap [3]. Cac
hop chét nay c6 mat trong khong khi trong nha do
phat thai tir mot s6 ngudn nhat dinh nhu son va
keo trén cac vat dung trong nha, dé noi that, cac
chat tdy rtra, cac chat lam mat khong khi, héa chat
diét con trung, cac do gia dung dién tir nhu may
tinh, may in... Néng do cta nhiéu VOCs trong nha
luon cao hon dang ké (cao hon téi muoi lan) so voi
ngoai troi [4]. Do @6 viéc lam giam hay loai bo cac
hop chat nay 1a rat can thiét.

Xt Iy cac chat 6 nhiém trong khong khi bang
thuc vat 1a bién phap hiéu qua va than thién voi
moi truong. Mot s6 nghién ctu da st dung cay
xanh trong nha nhu cay luoi ho, cay duong xi, cay
nha dam, cay song doi... dé loai bo, giam thiéu cac
chat 6 nhiém trong khong khi trong nha [5 - 8].
Nghién ctu cua Sriprapat va Paitip Thiravetyan
(2013) da chi ra hiéu qua cta cay kim tién trong xtr
ly BTEX (benzen, toluen, etyl benzen va xylen)
trong nha, trong dé cay kim tién duoc tuéi nuoc tot
sé loai b6 BTEX nhanh hon cay thiéu nuoc [5].
Chul va cs (2009) cho biét, thuc vat hap thu chat
htru co dé bay hoi thong qua khi khong trong qua
trinh trao déi khi binh thuong va chuyén chung
thanh amin axit thong qua chu trinh Calvin [6].
Loai bo cac chat gay 6 nhiém khong khi trong nha
bang thuc vat khong chi phu thudc vao téng dién
tich bé mat, dac diém hinh thai, cau truc va tinh
chat hoa hoc cta thuc vat, ma con phu thuoc dic
diém cta nén dat [7].

Tuy nhién nghién cttu xac dinh hiéu qua x ly
cac chat 6 nhiém khong khi bang cay xanh trong
nha theo thoi gian thuc ciing nhu moi lién hé gitta
dac diém cta cay voi hiéu qua xt ly con han ché.
Nghién ctru nay khéo sat hiéu qua xtt ly mot so
chat 6 nhiém trong khong khi trong nha biang mot
sO cay xanh phd bién nhw cay 16 hoi, cay cau tiéu
tram, cay lan y theo thoi gian thuc, déng thoi xem

xét moi lién hé gitta dac diém khi khéng cta cay
voi hiéu qua xt ly. Tir @6 ¢6 nhimg khuyén céo lua
chon loai cay c6 hiéu qua vdi viéc xtt Iy cac chat o
nhiém trong khong khi trong nha.

2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong nghién ctu

Nghién cttu duwoc thuc hién trén ba loai cay,
duoc trong phd bién trong nha va duoc nhiéu
nguoi ua thich bao gom cay 16 hoi, cay cau tiéu
tram va cay lan y.

Doi tuong chat 6 nhiém can loai bé st dung
cho thi nghiém 1a CO, va téng cac hop chat hitu co
dé bay hoi (TVOC), dugc lay tir khoéi thuoc 14, 1a
nguén gay 6 nhiém phd bién trong khong khi
trong nha.

2.2. Phuong phap nghién ciru
2.2.1 Thiét bi str dung trong thi nghiém

Céc thiét bi st dung trong thi nghiém gom:
buodng thi nghiém, thié€t bi cam bién va cac thiét bi
két noi, phu tro, cay thi nghiem.

Buong thi nghiém duoc lam bang mica, kich
thudce 70 x 45 x 45 ¢cm, day 3 mm co6 khoan 16 dé
dua diu ong dan khi thong qua may bom khi,
dong thoi khoan 16 d@é dua day cam bién va cac
thiét bi phu tro. Cac khe hd cia buéng duoc bit
kin bing dat sét. Ngudén khi cdp cho buédng thi
nghiém duoc tao ra bang cach dot thudc 14 va bom
truc tiép vao budng qua 16 cap khi, nong do khi
duoc gitt 6n dinh nho quat gio 1ap trén thanh trén
ctia budng thi nghiém.

Céac cam bién st dung trong thi nghiém gom
cam bién chat luong khong khi, cdm bién nhiét do
do am. Cam bién chat luong khong khi c6 ma
series CCS811, st dung dé do nong do khi CO.,,
TVOC trong buong thi nghiém [9]. CAm bién nhiét
do do 4m ma series DHT11, st dung dé do nhiéet
do va do 4m trong thi nghiém [10]. D liéu duoc
cap nhat lién tuc, théong qua module thu phat wifi
ESP8266 [11]. Do chinh x4c ctia cam bién CCS811
va DHT11 da duogc hiéu chuin qua dau cam bién
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khi tich hop trong thiét bi do khi ctia Libelium
Smart Environment PRO.

Cay thi nghiém duoc stt dung la cay 16 hoi, cau
tiéu tram va lan y duoc trong bang dat thit trong
chau nhya kich thuéc duwong kinh thanh trén va
dudi 1a 22 va 24 cm, chau cao 18 cm. Cac cay duoc
Iwa chon cho thi nghiém la nhitng cay méi duoc
trong khoang 5 toi 6 thang tudi va dé han ché su
hap thu khi nghién cttu béi bé mat va thanh chau
thi phan dat & chau cay duoc boc kin bang gidy
bac.

222 B0 triva tién hanh thi nghiém

Thi nghiém duoc chia lam 4 dot va déu tién
hanh trong vong 21 gio bat dau tir 14 gio hom
truoc dén 11 gio hom sau. Dot 1 1a thi nghiém doi
ching, thi nghiém véi chau dat khong cé cay va
toan bo chau duoc boc kin boi gidy bac giong nhu
thi nghiém co cay. Dot 2, 3, 4 tién hanh thi nghiem
lan luot voi cac cay da lua chon 1a cay 16 hoi, cau
tiéu tram va lan y. Cay thi nghiém duoc dat ¢ gitra

Hinh 1. Bo tr
2.2.3 Cic thong so do dac
Bang 1. Cac thong s6 do dac trong thi nghiém

~

. P Phuong phap xac

STT Thong so dinh

1 Noéng do khi CO, Cam bién CCS811

2 | Noéng do téng cac Cam bién CCS811

hop chat hitu co bay
hoi TVOC

3 |Diéntich la May do cam tay
4  |Khikhong Kinh hién vi

budng thi nghiém, tranh d€ 14 cay ti€p xuc truc
tiép voi thanh budng thi nghiem. Cay trudc khi dat
thi nghiém duoc lam sach bé mat 14 gidm bui ban
va cac yéu to lam anh huong dén két qua thi
nghiém.

Thi nghiém duoc thue hién voi anh sang trong
buodng luon cé gia tri bang 95% gia tri anh sang bén
ngoai budng thi nghiém (do do trong suét ctia tAm
mica). Két qua nay duoc danh gia 1a khong anh
hudng dén kha niang quang hop ctia cay trong qua
trinh thi nghiém.

Thi nghiém tién hanh trong 21 gio ké tir khi
bat dau thi nghiém. Theo thtt nghiém ban dau cho
thay, thoi gian 21 gio 1a thich hop dé quan sat do
thi nghiém trong thung kin nén sinh truong cta
cay sé bi anh huong. Trong do 3 gio dau dé 6n
dinh khi trong budng thi nghiém, s6 liéu khi trong
18 gio sau khi nong do khi 6n dinh duoc st dung
dé phan tich su thay d6i dién bién nong do khi tac
dong lén cay thi nghiém.

thi nghiém véi cay 16 hoi, cau tiéu tram va lan y

Thi nghiém xac dinh cac thong s6 nhu néng
do khi CO,, TVOC, dien tich 14, s6 luong va dién
tich khi khong. Thong s6 va phuong phap xac
duoc mo ta & bang 1.

Néng do CO,, TVOC duoc do lién tuc theo
thoi gian thuc tie khi dat cay vao budng thi nghieém
dén khi két thuc thi nghiém. Dt liéu duoc do bang
cam bién chat luong khong khi va ghi lai 5 phut/
lan trén file ddm may duéi dang Json. Trong thi
nghiém, dién tich 14 do bang may do dién tich caAm
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tay. Dién tich khi khéng duoc st dung @€ tinh toan
téng dien tich khi khong. Khi khéng 14 duoc dém
va do dién tich bang kinh hién vi cai phan mém
NIS-Elements. Phuong phap xac dinh dién tich va
mat d0 khi khéng duwoc thuc hién theo
Treesubsuntorn va Thiravetyan (2012) [12]. Cac
chi tiéu danh gia duoc chon la trung binh mat do
khi khéng tinh trén dién tich trén 1 mm? trung
binh dién tich mot khi khdng (pm?), trang thai khi
khéng va téng luong khi khéng twong doi cua cay.

2.2.4. Xir ly dir lieu

S6 lieu duoc xtr ly thong ké bang phan mém
Excel 5.0 va phan mém R. Stt dung phuong phéap
phan tich phuong sai ANOVA dé so sanh su sai
khac vé hieu suat xir ly khi tich liy theo thoi gian
gitta cac cong thic thi nghiém. Sy sai khac gita
cac nhom thi nghiém duwoc phan tich hau dinh dua
theo kiém dinh Bonferroni. Thi nghiém duoc tién
hanh 4 dot, méi dot thuc hién 3 1an dé tinh ra gia
tri trung binh néng d¢ khi thay déi trong truong

hop buong thi nghiém khong dat cay va co dat cay.
S6 lieu nong do khi bat dau tién hanh thi nghiém
va nong do tai cac thoi diém khac nhau duoc st
dung dé xac dinh hiéu suat hap thu theo gid va
hiéu suat hap thu khi cuéi cung cho phan tich
ANOVA

Hiéu suat hap thu khi béi cac cay duoc xac
dinh dua vao cong thic sau [13]:

C;— C;
Ci
Trong do6: H, (%) 1a hiéu suat loai bo khi & thoi
diém t; C, C, (ppm) la nong do khi doc trong
budng thi nghiém ngay sau khi bom khi vao va &
thoi diém t.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién ndéng do khi CO, va TVOC
trong thi nghiém ddi chimg va cac thi nghiém cé
cay.

x 100%

f{r::
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Hinh 2. Dién bién nong d6 khi CO, theo thoi gian thi nghiém ctia mau ddi ching,
cay 10 hoi, cau tiéu tram va lan y

Dién bién nong do khi CO, va TVOC trung
binh theo gi¢ trong suot qua trinh thi nghiém duoc
thé hién & hinh 2 va 3. Két qua thi nghiém chi ra
rang, cac cay 16 hoi, cau tiéu tram va lan y déu c6
hiéu qua lam giam khi CO, va TVOC trong khong
khi trong nha trong vong 18 gio. Trung binh mot
gi0, nébng do khi CO, giam 212 + 184 ppm doi voi
cay lan y, 197 + 90 ppm d6i voi cay 16 hoi, 127 + 99

ppm d6i voi cay cau tiéu tram. Daéi voi khi TVOC,
trung binh méi gio, cay lan y lam gidm nong do
TVOC 0,452 £+ 0,391 ppm, cay 16 hoi giup giam
0,349 + 0,236 ppm va cay cau tiéu tram giam 0,238
+ 0,229 ppm. Trong khi d6, tai mau doi chimng,
noéng do khi CO, va TVOC giam 43 + 16 ppm va
0,093 + 0,035 ppm tuong tmg. Két qua thi nghiém
cho thdy, xu huong nong do cac khi trong buéng
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thi nghiém déu giam theo thoi gian, tuy nhién, tai nhiéu hon so voi thi nghiém doi ching.
cac thi nghiém co6 cay thi nong do cac khi giam
Dién bién néng dé TVOC

14
——Mau da&i chirng L& hai Cau tiéu tram ——Lany
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./J
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Hinh 3. Dién bién néng @6 TVOC theo thoi gian thi nghiém ctia miu ddi ching,
cay 10 hoi, cau tiéu tram va lan y

3.2. Kha nang loai b khi ctia cac cdy thi nghiém

% giam CO: tich Iy

100
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Hinh 4. Hiéu suat xit ly khi CO, sau thi nghiém
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Hinh 5. Hiéu suat xt Iy TVOC sau thi nghiém
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Hinh 4 va 5 chi ra muic do giam caa cac khi
tich lay theo gio ctia cac cay khac nhau khi dat cay
vao buong thi nghiém so voi mau doi chimg khong
stt dung cay. Trong khi su giam nong do khi CO,
ctia mau doi ching khi két thuc thi nghiém chi dat
21% thi cac budng thi nghiém dat cay 16 hoi, cau
tiéu tram, lan y giam toi 72%, 58% va 55% luong khi
CO, tuong tmg. Tuong tw nhu vay, buong thi
nghiém do6i ching gitup giam 38% luong TVOC,
trong khi buong thi nghiém c6 stt dung cay 16 hoi,
cau tiéu tram va lan y giup lam giam toi 91%, 86%
va 72% luong TVOC tuong ung voi moi cay. Su
giam luong khi CO, va TVOC & mdi budng thi
nghiém mot phan do that thoat khi qua cac khe
ctia budng thi nghiém va phan l6n 1a do su hap thu
khi boi cac cay. Két qua phan tich ANOVA mot
nhan t6 dé so sanh su khac biét vé % trung binh
giam cua khi CO, va TVOC theo gio gitta cac
buodng thi nghiém va mau déi chimg duoc thé hién
0 bang 2.

Béng 2. Hiéu suat hdp thu khi CO, va TVOC theo
gio gifra cac cong thirc thi nghiém khac nhau

STT | Cong thuc Hap thu khi | Hap thu
CO, %) TVOC
(%)
1 bai chimg 1,2% 2,12
2 | Cay16 hoi 4,0° 5,0
3 Cay cau tiéu 3,2° 4,8
tram
4 Caylany 3,1° 4,0

Ghi chu: Trong cung mot chi tiéu theo doi, cac
214 tri trung binh theo sau boi cung mot chir car Ia
khac biét khong co y nghia thong ké (Bonferroni
corected, P> 0,0125).

Két qua & bang 2 cho thdy, sau thoi gian thi
nghiém, kha nang hap thu khi % theo gio & cac
budng thi nghiém cé dat cay cao hon dang ké so
voi buong thi nghiém khong st dung cay, su khac
biét co y nghia thong ke. Cay 10 hoi c6 hiéu qua xtr
ly doi voi khi CO, va TVOC cao hon so véi cay cau

tiéu tram va cay lan y, tuy nhién cao hon khong
dang ké va su khac biet khong c6 y nghia thong
ké. Két qua thi nghiém ciing chi ra rang, TVOC
duoc hap thu boi cac cay thi nghiém voi toc do
nhanh hon so véi khi CO,. Két qua vé ti I¢ giam
cta TVOC trong nghién cttu nay cao hon so voi ti
lé loai bo toluen va ethylbenzene boi mot s6 cay
trong cac nghién ctu trudc day [4].

3.3. Mdi quan hé giita dic diém khi khéng,
dién tich khi khdng va hiéu sudt loai bé khi ciia
cac cay thi nghiém

S6 luong khi khéng duoc do theo phuong
phap do khi khéng cay thi nghiéem. Phuong phap
do xé4c dinh duoc trong moi 1 cm? dién tich 14 16
hoi xuat hién 2727 + 1003 khi khong, 14 cau tiéu
tram xuat hién 4435 + 3363 khi khong, 14 lan y xuat
hién 3483 + 2827 khi khéng. Diéu nay duoc danh
gia 1a kha tuong dong voi két qua nghién ctu vé
cac loai cay tuong ty [13]. Mac du mat do khi
khéng ctia cay 16 hoi thap hon so voi cay cau tiéu
tram va lan y, nhung do dién tich khi khéng va
téng dien tich 14 cay 16 hoi cao hon nén téng dién
tich khi khong ctia cay 16 hoi 1a cao hon so voi cay
cau ti€u tram va cay lan y.

Su twong quan vé tong dién tich khi khéng va
hieéu suat xtr ly ctia cay 16 hoi, cau tiéu tram, lan y
duoc thé hién & hinh 6 va 7. Hinh 6 biéu dién su
twong quan gitra tong dién tich khi khéng va hiéu
suat xtt ly cho thay rang, st hap thu khi CO, cua
cay 16 hoi dat cao nhat t6i 82,42%. Diéu nay co thé
giai thich boi tong dién tich khi khéng cao & cay 1o
hoi 5,5 x 10" ym? Ngodi ra, téng dién tich khi
khéng ctia cay lan y ciing cao, dao dong tir 3,7 x
10" ym? t6i 5,6 x 107 ym?, nhung hiéu suat xir ly
CO, ctia cay lan y thap hon so voi cay 16 hoi, chi
dat 38,84 t6i 61,14%. Trong khi do, kha nang loai
b6 TVOC cua 16 hoi ciing cao hon cay lan y mac
du téng dién tich khi khéng & cay lan y cao hon so
voi cay 16 hoi (Hinh 7). Diéu nay c6 thé do trong
cay 10 hoi c6 nhimg diac diém sinh hoc khac lién
quan dén hiéu suat xt ly, vi vay can phai nghién
cuau thém.
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Hinh 7. Hiéu suat x Iy khi TVOC va téng dién tich khi khéng ctia cay cau ti€u tram, lan y, 16 hoi

4. KET LUAN

Cay xanh c6 thé dong vai tro quan trong trong
viéc loai bo cac chat gay 6 nhiém khac nhau trong
khong khi nhu CO,, TVOC va cac hat bui. Mot so6
loai cay xanh nhu 16 hoi, cau tiéu tram va lan y c6
kha nang hap thu cac chat doc hai, trong do cay 1o
hoi c6 hiéu qua cao hon trong xtt ly khi so véi cay
cau tiéu tram va cay lan y. Cay 16 hoi c6 thé lam
giam toi 72% khi CO, va 91% TVOC sau 21 gio thi
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nghiém. Trong khi d6 cay cau tiéu tram va cay lan
y lam giam 58% va 55% luong khi CO, va 86% va
72% luong TVOC, tuong tmg v6i moi cay. Mac du
hiéu qua xtt ly cta cay 16 hoi cao nhat trong s6 3
cay thi nghiém, tuy nhién su khac biét gitra cac cay
16 hoi, cau tiéu tram va lan y trong hap thu khi 6
nhiém 1a khong c6 y nghia thong ké. Nghién cttu
ciing chi ra rang, toc do hap thu TVOC la nhanh
hon so véi toc do hap thu khi CO,. Pac diém vé
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khi khéng, cu thé 1a tong dién tich khi khéng 1a
mot trong nhimg ly do giai thich kha nang hap thu
khi cao ctia cay 16 hoi. Tuy nhién, két qua nay
chua ro rét, can c6 nghién ctu thém dé tim ra
nhimg dac diém sinh hoc khac lién quan dén hieu
suat xtt ly khi 6 nhiém ctia cay xanh trong nha.
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THE RESEARCH ON THE USE OF THE PLANTS TO REDUCE CO, AND VOLATILE
ORGANIC COMPOUNDS (VOCS) IN INDOOR AIR

Nguyen Thi Ngoc Anh!, Pham Chau Thuy!
! Faculty of Agricultural Technology, VNU University of Engineering and Technology
Summary

The polluted air environment due to the impact of industries, traffic and urbanization is an alarming
problem in Vietnam as well as in the world. Air quality deterioration reduces the health quality, life
expectancy, causes illness and increases symptoms of diseases. In order to contribute to the
researches on reducing indoor air pollution, the study evaluates the ability to absorb the different
pollutants such as CO,, TVOC of some indoor plants, and find out the relationship between plant
physiological characteristics of plants and their ability to absorb these air pollutants. The results show
that all 3 experimental plants including aloe vera (Aloe barbadensis), Parlour Palm (Chamaedorea
elegans) and areca (Spathiphyllum Wallisii) that have the ability to absorb air pollutants, in which the
TVOC remove efficiency is higher than CO, one. Aloe Vera helps reduce up to 91% TVOC and 72%
CO,. The Parlour Palm plant helps to reduce the TVOC by 86% and the CO, by 58%. Spathiphyllum
Wallisii removes up to 72% TVOC and 55% CO, after 21 hours of experiment. Statistical analysis shows
that all studied trees have the ability to treat pollutants and the treatment efficiency of these trees is
quite similar and has a significant difference compared to the control experiment. The stomatal
characteristics, the total stomatal area, initially show the influence on the efficiency of air pollutants
removal. This result serves as a scientific basis for further studies to help select plants that are
effective in removing indoor air pollutants.

Keywords: Indoor air pollution, indoor plants, air sensor, carbon dioxide, total volatile organic
compounds, absorption.
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MO HINH PHAN BO TAN SUAT BUONG KIiNH,
CHIEU CAO CAC LAM PHAN KEO TAI TUONG
(Acacia mangium) O TUYEN QUANG

Lé Dtrc Thang® *, Dao Thi Thu Ha?, Huynh Vin Chung?

TOM TAT

Phan bé tan suat duong kinh, chiéu cao 1am phan cung cap cac thong tin quan trong nham xay dung
cac phuong an quan ly rimg c6 hiéu qua. Muc tiéu ctia nghién ctu nay nham danh gia mic do phu hop
ctia 5 ham phan phéi (Normal, Lognormal, Gamma, Exponential va Weibull) cho phéan b6 s6 cay theo
duong kinh va chiéu cao lam phan Keo tai tuong & giai doan 4 - 8 tudi trong tai Tuyén Quang. Két qua
cho thdy, so ca thé Keo tai twong tap trung 16n nhat & cac co duong kinh D4 (10 - 12 cm), D5 (12 - 14
cm) va D6 (14 - 16 cm), chiém 67,2%; twong tng & cac co chiéu cao H4 (12 — 14 m), H5 (14 — 16 m) va
H6 (16 - 18 m), chiém 66,3% tong s6 cay trong lam phan va giam dan khi cé duong kinh (va co chiéu
cao) tang len hoac c& duong kinh (va co chiéu cao) giadm di. Hai ham phan phdi: Normal va Weibull
déu c6 muc do phu hop va hiéu qua tot nhat dé mo ta phan bo s6 cay theo duong kinh va chiéu cao cac
lam phan Keo tai tuong trong & Tuyén Quang. Két qua nghién ctru 1a co s& dé cac nha quan 1y, cac chi
rimg 14p ké hoach cho cac bién phap ky thuat 1am sinh trong nuéi duéng rimg ciing nhu chuyén héa
rimg tréng g6 nhod sang rimg trong gé 16m cho cac lam phan Keo tai trong nhdm nang cao nang suat

va hiéu qua kinh té.

Tt khoa: Ham phan phoi, N/D, N/H, Keo tai tuong, Tuyén Quang.

1. DAT VAN DE

Xuat khdu g6 va lam san cta Viét Nam nam
2022 dat 16,928 ty USD, vuot 3,8% ké hoach dé ra,
tang 6,1% so véi nam 2021. Tuy nhién, bén canh
nhimg két qua dat duoc, nganh 1am nghiép ciing
dang phai doi mat voi nhitng khé khan do rimg
trong chtt yéu la nhimmg loai cay moc nhanh [1].
Keo tai twong (Acacia mangium) 1a loai cay sinh
truong nhanh va phat trién manh voi chat lwong go
tot, dap tng nhu cau cao cta thi truong. Hién nay,
Keo tai tuong da dugc mé rong dién tich riung
trong nhanh va dang ti€p tuc phat trién, nhung
phan 1on cac mo hinh trong rimg lam nguyén lieu

"'Vién Nghién ciru va Phat trién Ving, B6 Khoa hoc va
Cong ngh¢

? Khoa Néng Lam - Ngu nghiép, Trudng Pai hoc Tan Trao
* Truong Cao ding Cong dong Kon Tum

* Email: thangs.accr@gmail.com

san xuat dam go, van boc chat luong thap va lam
bot gidy, voi chu ky ngén tir 4 - 6 nam [2].

Tinh Tuyén Quang c6 téng dién tich rimg trén
426.000 ha, trong do, dién tich rimg trong go
nguyén liéu trén 192.000 ha, ty 1é che pha rimg dat
65,2%. Hién nay, tinh da quy hoach 200 nghin ha
rimg trong phuc vu ché bién, chuyén hoéa trén 40
nghin ha ring g6 nho sang rimg trong g6 16m va
cap chung chi FSC cho cac cht rimg trén 35 nghin
ha. Tuy nhién, dé phat trién bén vimng nguon cung
cap gb nguyeén lieu van con la khoang trong lon,
trong d6, viec nghién ctru cau tric 1am phan lam
co so xac dinh thoi diém va cuong do tia thua cting
nhu ap dung cac bién phap ky thuat 1am sinh thich
hop va bién phap quan ly ting truong rung hiéu
qua véi muc dich kinh doanh (g6 nho hodc g6 16m)
la van dé dang duoc dat ra ca vé mat khoa hoc va
thuc tién hién nay. Nghién cttu ciu truc rimg trong
thong qua cac ham phan phéi lam co s& diéu chinh
ké hoach khai thac va quan ly rimg cting da duoc
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thuc hién trén doi teong ring Keo tai tuong & Hoa
Binh [3] va & Ba Vi [4], [5]; rung Neem
(Azadirachta indica) & Ghana [6]; rung Thong &
Trung Quoc [7]; rimg Séi ¢ Iran [8]; ring Keo 14
tram (A. auriculiformis) & Bang-la-dét [9]; ...
Nghién cttu nay st dung phuong phap udc luong
hop 1y toi da (Maximum Likelihood Estimation -
MLE) va tiéu chuan Kolmogorov - Smirnov dé
danh gia dé danh gia 5 ham phan phoi (Normal,
Lognormal, Gamma, Exponential va Weibull)
nhim lwa chon moé hinh phan bé N/D va N/H phu
hop nhat cho cac 1am phan Keo tai tuong ¢ giai
doan 4 - 8 tudi trong tai Tuyén Quang va lam co s&
dua ra cac phuong an quan ly va kinh doanh rimg
trong hiéu qua nhat.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Cac lam phan Keo tai twong (Acacia mangium
Willd.) & cac do tudi tir 4 - 8 tudi tai Cong ty Trach
nhiém Htu han (TNHH) Lam nghiép Yén Son,
Cong ty TNHH Lam nghiép Son Duong va Cong ty
Lam nghiép Ham Yén trén dia ban tinh Tuyén
Quang duoc lua chon 1am diém nghién ctu. Day la
cac doanh nghiép lam nghiép cé dién tich rimg
trong 1on, tap trung, di dau trong trong rimg phuc
vu ché bién, chuyén hoan rimg g6 nho sang rimg
trong g6 16m va dat chung chi FSC cho cac lam
phan.

2.2. Phuong phap nghién ctru, ky thuat st
dung

2.2.1 Diéu tra trén 6 tiéu chuan

Tai cac 1am phan Keo tai tugng duoc lua chon
déu ap dung cting mat do ban dau 1.660 cay/ha,
lap cac 6 tiéu chuan (OTC) tam thoi theo phuong
phap chon mau ngau nhién phan tang khong theo
ty 1é cho cac do tudi (tir 4 - 8 tudi). Moi do tudi lap
3 OTC (1 6/tudi/tai mdi cong ty), kich thudc moi
6 12 500 m? (20 x 25 m), chiéu dai 6 duoc lap theo
huéng song song véi duong dong muc, chiéu rong
vuong goc voi chiéu dai. Téng s6 OTC 1a 15 6.

Trong OTC do dém tat ca cac cay Keo tai tuong vé
cac chi tiéu:

+ Duong kinh ngang nguc (D3, cm): dung
thuéc day do chu vi (vanh) tai vi tri 1,3 m caa
chiéu cao cay tinh tir mat dat, do chinh x4c dén 0,1
cm.

+ Chiéu cao vut ngon (Hyy, m): dung thudc do
cao Blume - Leisse két hop thudc sao cé khac
vach, do chiéu cao cay ding tir mat dat & vi tri goc
cay t6i dinh sinh truéng cta than chinh, c6 do
chinh xac dén 0,1 m.

2.2.2. Phuong phap xir Iy so liéu

Xac dinh cac dic trung thong ke:

+ Mat do 1am phan (N):

nx10.000
N=—
500 1)

+ He so bién dong (CV%):

CV%:S:d*IOO
X

®)

+ Sai tiéu chuén:

n=i(X — X)?

S:i n=1
n-1

)
+ Do nhon (Kurtosis):

E = 2\ -x] b - ) -3
n.S (5)

+ Do lech (Skewness):

n

1 (x; — %)%
=L (6)
Trong do: N 1a mat do 1am phan (cay/ha); xi la
s6 cay trong OTC; CV% la he so bién thién; S 1a sai
tieu chudn; S* 1a phuong sai; Ex 1a do nhon; S, 1a

do lech.
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Bang 1. Cau lénh udc tinh cac tham s6 va kiém tra cdc ham phan phéi

béng tiéu chuidn Kolmogorov-Smirnov trong R

Ham Kiém tra bang tiéu chuin
) Cong thuc Cau lénh trong R
phan phoi Kolmogorov-Smirnov
1 () = el 0207 d_no=fitdist (x, ks.test(x,"pnorm",
Norma [10] (7) " " th d=” 1 ”) _ _
norm",metno mie mean_u’sd_sd)
C 1 Unxew?lpgl] d_lo=fitdist(x, ks.test(x,"plnorm",
Lognormal | f® =g7¢ 0%/262 i | ® "Tnorm" method="mle”)
, = meanlog=p,sdlog=sd)
. d_ga=fitdist(x, ks.test(x,"pgamma’,
Gaml’l’la f(x) B“l"( 8( » [12] (9) " " 9 9y
gamma',method="mle”) | shape,rate)
_ d_ex=fitdist(x,
Exponential | f® =2 13] (10) ~ex-fitdist(x o ks.test(x,"pexp" rate)
"exp",method="mle”)
o1 (—%/B) d_we=fitdist(x, ks.test(x,"pweibull",
Welbull f(X) le( /P (11) " _vv'e ® (X ”» s
weibull",;method="mle”) shape,scale)

Phuong phap udc luong hop ly toi da (MLE)
da duoc st dung trong nghién ctu dé udc tinh cac
tham s6 cta moéi ham phan phoi (Normal,
Lognormal, Gamma, Exponential, Weibull) va
duoc kiém dinh thong ké bang tiéu chuén
Kolmogorov-Smirnov (KS) & mitc y nghia o = 0,05,
nham so sanh tan suat tich lily uoc tinh (ly thuyét)
voi tan suat tich liy thuc nghiém (quan sat). Ham
phan phoi phu hop nhét duoc lua chon dua trén
tieu chuan AIC (Akaike Information Criterion)
thap nhat (cong thac 12) [15] va két qua kiém
dinh gia thuyét phai c6 y nghia thong ke.

AIC = Residual Deviance + 2 x (s6 tham so6 cua
mo6 hinh) (12)

Su khac biét gitta moéi ham phan phoi duoc
danh gia qua gia tri D cta tiéu chuidn KS (cong
thic 13 va 14). Gia thuyét (H,) 1a cac ham phan
phoi cta cac bién (Dy;, Hyy) quan sat thuc va uoc
tinh 1a khong c6 su sai khac ro6. Néu D, < D, So
lieu quan sat phu hop (nhat quan) véi udc tinh,
nghia la phan bo thuc nghiém tuan theo phan bo ly
thuyét (phan bo ly thuyét mo phong tot cho phan
b6 thuc nghiém) (H,"). Nguoc lai, néu D, > D,: S6
lieu quan sat chua phu hop (nhat quan) voi wéc
tinh (Hy).

D, = SupxlF(x) - F,(x)!

—1In (%a)
2n

(13)

(14)

Da =

Trong d6: Supx = gia tri can trén dung cua
bién x (D5, Hyy); F(x) 1a phan b6 tan sut tich lay
duoc quan sat cho cac doi twong x, (i = 1, 2, 3,...n)
va F,(xi) 1a xac suat ctia tan suat tich liy ly thuyét
woc tinh.

Dt lieu diéu tra duoc tong hop, phan tich theo
cac muc dich nghién cttu trén co sé cac thuat toan
ctia phan mém R [15], [16].

Céc goi stt dung dé xtt ly so lieu va ve biéu do
trong nghién ctu goém: fitdistrplus, psych, gplot2,
gridExtra.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Théng ké mé ta vé duong kinh va chiéu
cao lam phan Keo tai tuong

Puong kinh va chiéu cao binh quan 1am phan
Keo tai tuong & Tuyén Quang c6 xu huwong ting
khi tuéi lam phan ting va thé hién do lech am &
cac do tudi 4, 6, 7 va 8, lech duong & tudi 5 vé
duong kinh; lech am & tudi 5, 6 va 7, lech duong &

80 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023



KHOA HOC CONG NGHE

tudi 4 va tudi 8 vé chiéu cao cay, nhung do lech
thap, lech am tu -0,027 dén -0,276, léech duong
+0,116 vé duong kinh; léch am tir -0,063 dén -0,415,
lech duong tir +0,045 dén +0,086 vé chiéu cao.
Puong kinh binh quan lam phén dat 10,7 cm (tudi
4) tang lén 16,2 cm (tudi 8), muc tang binh quan tir

5,5 - 15,9% qua cac nam, trung binh ting 10,9% vé
duong kinh ca giai doan 4 - 8 tudi. Chiéu cao binh
quan lam phan dat 12,2 m (tuéi 4) tang léen 17,8 m
(tudi 8), muc tang binh quan ti 6,3 - 14,1% qua cac
nam, trung binh ting 10,1% vé chiéu cao ca giai
doan 4 - 8 tudi (Bang 2).

Bang 2. Thong ké mo ta dic trung mau vé duong kinh va chiéu cao 1am phan
Keo tai treong tir 4 - 8 tudi & Tuyén Quang

Tuéi | Chitiéu I;‘;I;lg Sai s0 | Trung vi | Mode S;i:i;nu I;zl:zglgl Do nhon | Do lech
s D,; (cm) |10,738| 0,164 | 10,700 | 11,000 | 1,997 3,989 0,249 0,027
Hyy (m) [12,168| 0,181 | 12,000 | 12,000 | 2,207 4,870 -0,315 0,086
. D3 (cm) |11,325| 0,188 | 11,200 | 10,500 | 2,244 5,035 0,183 0,116
Hyy (m) [12,937| 0,197 | 13,000 | 13,000 | 2,347 5,507 -0,005 -0,063
6 Dy (cm) |[13,123| 0,221 | 13,300 | 15,000 | 2,441 5,961 -0,690 -0,185
Hyy (m) |[14,648| 0,242 | 15,000 | 15,000 | 2,669 7,123 0,653 0,309
. Dy (cm) [14,199| 0,208 | 14,300 |12,500 | 2,297 5,278 -0,110 -0,147
Hyy (m) [15,615] 0,204 | 16,000 | 16,000 | 2,254 5,082 0,783 0,415
g D5 (cm) [16,186| 0,193 | 16,400 |17,000 | 2,038 4,155 -0,072 -0,276
Hyy (m) (17,820 0,200 | 18,000 | 17,000 | 2,103 4,422 0,452 0,045

Ghi chu: Mode I4 tri s6 img voi tan s6 phan bo tap trung nhat

3.2. Quy luat phan bd N/D va N/H céc lam
phan Keo tai tugng

Két qua kiém dinh thong ké biang tiéu chudn
Kolmogorov-Smirnov, danh gia 5 ham phan phoi:
Normal, Lognormal, Gamma, Exponential va
Weibull dé 1ap moé hinh phan b6 N/D cho cac 1am
phan Keo tai tuong tir tudi 4 dén tudi 8 & Tuyén
Quang (Bang 3, 4 va hinh 1) cho thay, ham phan
phoi Normal 1a pht hop hon ca dé mo phong quy

luat phan b6 N/D cho cac 1am phan & tudi 4, 5 va
7. Trong khi d6, ham phan pho6i Weibull 1a phu
hop @€ mo phong quy luat phan bé N/D cho cac
lam phan & tudi 6 va tuéi 8. Hai ham phan phéi nay
déu cho phan du giita gia tri quan sat thuc va uéc
tinh ctia mo hinh 1a nhé nhat thong qua tiéu chudn
AIC. Tiéu chuédn AIC 1a mot thuoc do quan trong
va c6 ich @é quyét dinh lua chon mot moé hinh don
gian va day dua [15].

Béng 3. Kiém tra quy luat phan bé N/D va N/H theo cic ham phan phdi
cho cac 1am phan Keo tai twong & Tuyén Quang

Tudi Chj Céac ham phan phéi
uoi | .
tieu Normal Lognormal Gamma Exponential Weibull
4 n=10,74 n=235 shape = 27,96 shape = 5,99
rate = 0,093
D, sd =1,99 sd =0,19 rate = 2,58 scale = 11,56
AIC=632,0 |AIC=640,8| AIC=635,9 AIC =1007,4 AIC =634,9
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n=12,17 n=248 shape = 29,74 shape = 6,04
rate = 0,082
Hyy sd =2,20 sd =0,19 rate = 2,44 scale = 13,09
AIC=661,7 |AIC =665,5 AIC = 662,7 AIC =1044,6 AIC = 667,3
=11,32 =241 shape = 24,58 shape = 5,45
. . P rate = 0,088 P
D, sd=2,24 sd =0,21 rate = 2,17 scale = 12,24
. AIC=635,5 |AIC=642,0 AIC = 637,7 AIC =975,3 AIC = 641,8
=12,94 = 2,54 shape = 29,03 shape = 6,09
- . rate = 0,077
Hyy sd =2,34 sd =0,19 rate = 2,24 scale = 13,90
AIC=6482 |AIC=657,1 AIC = 652,5 AIC =1013,1 AIC =651,6
pn=13,12 n=2,56 shape = 27,43 shape = 6,24
rate = 0,076
D, sd =2,43 sd = 0,20 rate = 2,09 scale = 14,13
6 AIC=567,0 |AIC=5754 AIC=5714 AIC = 874,1 AIC =565,0
= 14,65 =2,67 shape = 28,21 shape = 6,51
. e P rate = 0,068 P
Hyy sd = 2,66 sd =0,19 rate = 1,93 scale = 15,74
AIC =588,7 | AIC =599,7 AIC =594,9 AIC =900,96 AIC = 584,2
n=14,20 n=2,64 shape = 36,50 shape = 6,98
rate = 0,070
D,; sd =2,29 sd=0,17 rate = 2,57 scale = 15,16
; AIC=552,2 | AIC =560,5 AIC = 556,5 AIC =893,4 AIC = 553,6
=15,61 =2,74 shape = 44,43 shape = 7,96
- - P rate = 0,064 P
Hyy sd =2,25 sd =0,15 rate = 2,85 scale = 16,56
AIC=547,5 | AIC =562,7 AIC = 556,1 AIC =916,6 AIC = 546,1
n=2,78 1 =60,86 shape = 60,86 shape = 9,06
rate = 0,061
D, sd =0,13 sd =3,76 rate = 3,76 scale = 17,07
o AIC=4825 |AIC=479,8 AIC =479,8 AIC = 842,1 AIC =476,1
=17,81 =2,87 shape = 71,62 shape = 9,23
v = P rate = 0,056 P
Hyy sd = 2,09 sd =0,12 rate = 4,02 scale = 18,75
AIC=483,0 |AIC=484,1 AIC =483,3 AIC =863,4 AIC = 489,6

Mo phong quy luat phan bo N/D va N/H theo
5 ham phan phoi: Normal, Lognormal, Gamma,
Exponential va Weibull cho cac 1am phan Keo tai
tuong & Tuyén Quang giai doan 4 - 8 tudi (Hinh 1)
cho thay, ham phan phoi Gamma la kém phu hop

nhat trong tat ca 5 ham phan phoi thit nghiém.

82

Tuong tu, két qua kiém dinh théng ké bang

tieu chudn Kolmogorov-Smirnov, danh gia 5 ham
phan phoi: Normal, Lognormal, Gamma,
Exponential va Weibull dé 1ap moé hinh phan bo
N/H cho cac 1am phan Keo tai tuong (Bang 3, 4 va
hinh 1) cho thay, ham phan phoi Normal 1a phu
hop hon ca @€ moé phong quy luat phan b6 N/H
cho cac 1am phan & tuéi 4, 5 va 8; ham phan phai
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Weibull 12 phu hop d€ mé phong quy luat phan bo
N/H cho cac lam phan & tudi 6 va tuéi 7. Chi so

= Normal =

Lognormal =« *

Gamma Exponential =— Weibull

= Normal =

nhat nén duoc lua chon.

AIC ctia 2 ham phan phéi nay déu cho gia tri nho

Lognormal = = Gamma Exponential = Weibull

1 (Tudi 4)

(Tudi 4)

:{I- J )
10 ;

(Tudi 5)

|
204 ',r
¢
101 -
o1

(Tudi &)

-
s
104
o4 p— [

(Tudi 7)

—

Ny
f\.
|
7
7

(Tudi &)

D\

20 (Tudi 8)

15

D13 (cm)

r ey

P =151

i - E‘m-

- 10 10

o o =]
20

Hvn (m)

Gamma, Exponential va Weibull cho cac 1am phén Keo tai tuong tir 4 - 8 tudi

Bang 4. Két qua kiém dinh bang tiéu chudn Kolmogorov-Smirnov

cac phan bd N/D va N/H cho céc 1am phan Keo tai tuong

Hinh 1. M6 phdéng quy luat phan bé N/D, N/H theo c4c ham phan phdi Normal, Lognormal,

Normal Lognormal Gamma Exponential Weibull
Tudbi KS KS KS KS KS
p-value p-value p-value p-value p-value
statistic statistic statistic statistic statistic
N/Dys
4 0,0785 | 03175 | 0,0755 | 0,3633 | 0,0637 | 0,5806 | 0,4664 | <0,0001 | 0,1074 | 0,0644
5 0,0541 | 0,8007 | 0,0889 | 02118 | 0,0757 | 0,3898 | 0,4610 | <0,0001 | 0,0562 | 0,7618
6 0,099 | 01772 | 0,1019 | 0,1587 | 0,1018 | 0,1596 | 0,4561 | <0,0001 | 0,0862 | 03255
7 0,0662 | 0,6587 | 0,0664 | 0,6543 | 0,0554 | 0,8481 | 0,4913 | <0,0001 | 0,0666 | 0,6515
8 0,0720 | 06122 | 0,0966 | 02515 | 0,0883 | 03528 | 0,5145 | <0,0001 | 0,0687 | 0,6706
N/Hyy
4 0,1211 | 00254 | 0,1377 | 0,0071 | 0,1279 | 0,0153 | 0,4744 | <0,0001 | 0,1439 | 0,0041
5 0,1164 | 00427 | 0,1517 | 0,0029 | 0,1400 | 0,0077 | 0,4797 | <0,0001 | 0,1204 | 0,0326
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6

0,1183

0,0657

0,1518

0,0072

0,1407

0,0159

0,4621

<0,0001

0,1114

0,0970

7

0,1173

0,0696

0,1404

0,0169

0,1335

0,0259

0,0115

<0,0001

0,1037

01447

8

0,1118

01247

0,1127

0,1190

0,1088

01441

0,5351

<0,0001

0,1273

0,0550

Két qua kiém tra va thé hién trén biéu d6 Q-Q
plot, P-P plot (Hinh 2 - 6) cho th4y, gia tri quan sat
thuc ctia cac bién D, 5, Hyy (cac diém trén biéu do
tuong tmg & timg do tudi) déu nam rat gan voi gia
tri ky vong ctia luat phan phoéi chuian (duong chéo
trén cac biéu d6) nén phan bé cta bién D, Hyy

Histogram and theoretical densities Q-Q plot
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phu hop v6i luat phan phoi chuén. Vi vay, viec mo
phong quy luat phan boé N/D, N/H cho cac lam
phan Keo tai twong & Tuyén Quang theo ham phan
phoi Normal hoac Weibull tuy theo do tudi la phu
hop hon ca.

andth

Q-0 plot
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Hinh 2. Mitc d6 phu hgp ctia ham phan phdi Normal va Weibull
cho phan b3 N/D (trai) va N/H (phai) cho 1am phan Keo tai tuong tudi 4

Histogram and theoretical densities Q-Q plot
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Histogram and theoretical densities Q-Q plot
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Hinh 3. Mic d6 pht hop ctia ham phan phdi Normal va Weibull
cho phan bé N/D (trai) va N/H (phai) cho 1am phan Keo tai tugng tudi 5
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Hinh 5. Mtc @6 phtt hop ctia ham phan phdi Normal va Weibull
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Hinh 6. Mttc d6 phit hop ctia ham phan phdi Logormal, Gamma va Weibull ctia phan bé N/D
(trai) va N/H (phai) cho lam phan Keo tai tuong tudi 8

Nhu vay, cac diém quan sat thyc cta bién D,
Hyy déu tap trung va nam sat theo duong chéo ky
vong va phan du chuin hda gan sat véi phan phoi
chuan nén viéc lua chon cac ham phan phoi
Normal hodc Weibull dé mo6 phong quy luat phan
b6 N/D hodc N/H tuy thudc vao ting do tudi cho
cac lam phan Keo tai twong & Tuyén Quang la phu
hop nhat trong 5 ham phan phdi thit nghiem.

3.3. Mtrc do phit hop gitra cac ham phan phéi
mo6 phong quy luat phan bé N/D va N/H cac 1am
phan Keo tai tuong

Két qua kiém tra gia thuyét (Bang 3, 4 va 5)
cho thay, ca 4 ham phan phoi: Normal, Lognormal,
Gama va Weibull déu c6 thé lwa chon dé mo
phong quy luat phan bo N/D va N/H cho cac lam
phan Keo tai twong & Tuyén Quang; riéng ham
phan phoi Exponential 1a kém phu hop nhat va
khong c6 gia thuyét nao duogc chap nhan. D€ mo
hinh hoéa quy luat N/D cho cac 1am phan Keo tai
tuong déu cé thé ap dung 4 ham phan phoi:
Normal, Lognormal, Gama va Weibull dé mo
phong, ca 4 ham phan phéi nay déu cé 100% gia
thuyét duoc chap nhan. Tuong tw, 4 ham phan

phoi: Normal, Lognormal, Gama va Weibull déu c6
thé mé phong quy luat N/H cho cac 1am phan Keo
tai twong, nhung 2 ham phan phoi Normal va
Weibull cho mttc do6 pht hop nhat, ca 2 ham phan
phoi nay déu c6 60% gia thuyét duoc chap nhan; 2
ham phan phoi con lai (Lognormal va Gama) chi
c6 20% gia thuyét duoc chap nhan. Tuy nhién, dua
trén tieu chuan AIC, 2 ham phan phéi Normal va
Weibull 1a phtt hop hon dé mé hinh hoa phan bo
N/D va N/H cho céac 1am phan Keo tai tuwong. Két
qua nghién ctu cta Kayes va cs (2012) cho thay,
ham phan phéi Normal cho mttc d6 phu hop kém
nhat so v6i 2 ham phan phoi con lai (Lognormal va
Weibull) va chi co 2 trong s6 6 gia thuyét duoc
chap nhan (33,3%) khi so sanh 3 ham phan phoi
mo6 phong cho phan bé N/D cac 1am phan Keo 1a
tram (A. auriculiformis) tit tudi 1 dén tudi 6 & khu
vuc Dong Bac Bangla-dét [9]. Két qua ¢ nghién
ctru nay chua tuong dong vé ham phan phoi
Normal v6i nghién cttu ctia Kayes va cs (2012) [9]
c6 thé do dir lieu duong kinh va chiéu cao & cac
lam phan Keo tai tuong léch am, véoi do léch nhé
(@0 léch tir -0,027 dén -0,276 vé duong kinh va tir -
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0,063 dén -0,415 vé chiéu cao) hay lech duong vé
duong kinh, véi d6 1éch nho (+0,116) chi xay ra &
tudi 5 va lech duong vé chiéu cao, voi do lech nho
(+0,086) & tudi 4 va (+0,045) & tudi 8 (Bang 2).
Trong khi d6, dit lieu vé duong kinh cac 1am phan
Keo 14 tram & Bang-la-dét c6 do léch duong rat 16n,
gia tri do lech tir +0,571 & tudi 4 dén +0,976 & tudi
2, ngoai trir do léch duong thap & tudi 3 (+0,348) va
tudi 5 (+0,100) [9]. Két qua & nghién ctu nay ciing
tuong doi phu hop v6i ham phan phoi Weibull
duoc xac dinh 1a t6t nhat dé mo hinh héa phan b6

s6 cay theo duong kinh goc cho rimg Keo tai
tuong & Ba Vi [4]. Weibull va Shash 1a 2 ham phén
phoi tot nhat dé mo hinh hoa phan bé tan suat so
cay theo duong kinh va chiéu cao cac lam phan
Keo tai twong & Ba Vi [5]. Két qua & nghién cttu
nay cho thay, 2 ham phan phéi Normal va Weibull
la phu hop nhat, déu c6 5/5 gia thuyét duoc chap
nhan (100%) dé mo hinh hoa phan bo N/D va déu
c6 3/5 gia thuyét duoc chap nhan (60,0%) dé mo
hinh hoa phan bo N/H cho cac 1am phan Keo tai
tuong & Tuyén Quang (Bang 5).

Bang 5. Két qua kiém tra mirc d6 phi hop gitta cac ham phan phdi
mo6 phong phan bd N/D va N/H cac 1am phan Keo tai tuong

Chi tieu Ham phan phoi Két luan
Normal Lognormal Gamma Exponential Weibull

5 5 5 0 5 H,*

Dy 0 0 0 5 0 Hy
100,0 100,0 100,0 - 100,0 Ty le (%)

3 1 1 0 3 H,'

Hyy 2 4 4 5 2 Hy
60,0 20,0 20,0 - 60,0 Ty le (%)

Céc 1am phan Keo tai twong ¢ giai doan 4 - 8
tudi tai Tuyén Quang c6 phan bo N/D va N/H
theo dang 1 dinh va lech phai (chu yéu la lech
am), phan bo so cay theo duong kinh va chiéu cao
ctia moi 1am phan luon thay déi khi tudi 1am phan
tang, & tudi 4 sO ca thé tap trung & co duong kinh
D3 (8 - 10 cm) va D4 (10 — 12 cm), chiém 65,1%;
tuwong ung co chiéu cao H3 (10 — 12 m) va H4 (12 -
14 m), chiém 59,7% téng s6 cay trong lam phan; &
tudi 5 mot s6 ca thé dich chuyén dan lén co duong
kinh va co chiéu cao 16n hon, so ca thé tap trung &
co duong kinh D4 va D5 (12 - 14 cm), chiém
62,7%; tuong tng co chiéu cao H4 va H5 (14 - 16
m), chiém 62,0%; & tudi 6 so ca thé tap trung & cac
co duong kinh D4, D5 va D6 (14 — 16 cm), chiém
77,0%, twong tng co chiéu cao H4, H5 va H6 (16 —
18 m), chiém 71,3%; & tudi 7 s6 ca thé tap trung &
co duong kinh D5 va D6, chiém 62,3%, twong ting

co chiéu cao H5 va H6, chiém 63,1%; & tudi 8, s6 ca
thé tap trung & co duong kinh D6 va D7 (16 — 18
cm), chiém 66,7%, twong ing co chiéu cao H6 va
H7 (18 - 20 m), chiém 64,9% téng s cay trong lam
phan. Theo thoi gian su thay déi vé phan boé N/D
va N/H ctia méi 1am phan Keo tai twong cé thé giai
thich boi: (1) duong kinh, chiéu cao cay ca thé
Keo tai twong luon tang theo tudi, tir d6 mai cay ca
thé trong cac lam phan luon c6 xu huong dich
chuyén tir co duong kinh, chiéu cao nho 1én co 16n
hon theo thoi gian; (2) mot s6 cay ca thé Keo tai
twong bi mat di do qua trinh tia thua (tw nhién
hodc tac dong cua con nguoi) [17]. Nhu vay, so ca
thé Keo tai tuong tap trung 16n nhat & cac co
duong kinh D4, D5 va D6, chiém 67,2%; twong tng
& cac co chiéu cao H4, H5 va H6, chiém 66,3% tong
s6 cay trong lam phan va giam dan khi co duong
kinh (va co chiéu cao) ting lén hodc co duong
kinh (va chiéu cao) giam di.
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Hinh 7. Quy luat phan bé N/D, N/H phit hop nhét theo ham phan phdi Normal va Weibull
cho cac 1am phan Keo tai tuong tir 4 - 8 tudi

Nhu vay, @€ lua chon mot ham phan phéi dé
mo phong quy luat phan bo N/D hodac N/H cho
cac lam phan Keo tai tuong can dua trén két qua
(i) kiém dinh thong ké cho cac bién doc lap (D,
Hyy) theo luat phan phdi chuén; (i) tieu chuén
AIC cang thap cang tot, (iii) két qua kiém dinh gia
thuyét phai c6 y nghia thong ke thi viéc lua chon 2
ham phan phoi Normal va Weibull dé mo phong
quy luat phan b6 N/D va N/H cho céc lam phan
Keo tai tuong giai doan 4 - 8 tudi & Tuyén Quang la
phu hop nhat.

4. KET LUAN

Céc chi tiéu sinh truéng (D,; va Hyy) binh
quan lam phan Keo tai tuong & giai doan 4 - 8 tudi

88

trong & Tuyén Quang c6 xu huong tang khi tudi
lam phan tang. S6 ca thé tap trung 16n nhat & cac
co duong kinh D4, D5 va D6, chiém 67,2%; tuong
ung & cac co chiéu cao H4, H5 va H6, chiém 66,3%
téng sO cay trong lam phan va gidm dan khi co
duong kinh (va co chiéu cao) tang lén hoac co
duong kinh (va chiéu cao) giam di. Phan bo s6 cay
theo duong kinh va chiéu cao cac 1am phan Keo tai
tuong duoc mo hinh héa bang 2 ham phan phéi
Normal hoac Weibull 1a duoc wu tién hon ca, tuy
thuoc vao phan bé N/D hodac N/H & cac do tudi
lam phan khac nhau. Trén co sé két qua & nghién
ctu nay, cac nha quan ly, cac cha ring xay dung
phuong 4n quan ly va 1ap ké hoach cho cac bién
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phap ky thuat lam sinh trong nu6i dudng rimg
ciing nhu chuyén hoéa rimg trong g6 nhd sang
rimg trong g6 1on cho cac 1am phan Keo tai tuong
nhim nang cao niang suit va hiéu qua kinh té&; gép
phan phat trién nguén nguyén liéu phuc vu ché
bién va xuat khau.
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MODELING FREQUENCY DISTRIBUTION OF DIAMETER, TREE HEIGHT
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? Kon Tum Community College
Summary

The frequency distribution of stand diameter and height provides important information for the
development of effective forest management options. This study’s goal was to determine the Normal,
Lognormal, Gamma, Exponential, and Weibull distributions were suitable for describing the diameter
and height distributions of Acacia mangium tree stands at the age of 4 - 8 years old planted in Tuyen
Quang. The results showed that the largest density of Acacia mangium individuals were in diameter
sizes D4 (10 — 12 cm), D5 (12 — 14 cm) and D6 (14 — 16 cm), accounting for 67.2%; respectively, in
height sizes H4 (12 — 14 m), H5 (14 — 16 m) and H6 (16 — 18 m), accounting for 66.3% of the total
number of trees in the stand and the percentage decreasing as the diameter size (and the height size)
increased or decreased. The Normal and Weibull distributions both have the best fit and efficiency to
describe the diameter and height distribution of A. mangium stands planted in Tuyen Quang. The
result is a basis for managers and forest owners to plan silvicultural measures in forest nourishment as
well as convert small timber plantations into large timber plantations for Acacia mangium stands
improve productivity and economic efficiency.

Keywords: Acacia mangium, N/D, N/H, distribution function, Tuyen Quang.

Nguoi phan bién: TS. Cao Thi Thu Hién
Ngay nhan bai: 12/4/2023

Ngay thong qua phan bién: 8/5/2023
Ngay duyét dang: 12/5/2023
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NGHIEN CUU TOI1 UU HOA QUY TRINH THUY PHAN
TRUNG CAU GAI DEN (Diadema savignyi
BANG ENZYME ALCALASE

Poan Lan Phuong®*, Pinh Thi Kim Hoa?3,
Liru Hong Son®, Nguyén Lan Nhi*

TOM TAT

Cau gai (Diadema savignyi) 1a loai dong vat bién khong xuong song nganh Echinodermata, & Viét
Nam thuong duoc goi bang tén cau gai den. Trimg cau gai den duoc coi 1a mot loai thuc phdm giau
dinh duong béi chita ham luong lipit va protein cao, dac biét 1a co chia day du cac axit béo va axit
amin thiét yéu. Sit dung enzyme dé thiy phan protein 1a mot phuong phap ché bién hiéu qua trong
nganh cong nghiép thuc phdm nhiam nang cao chat luong dinh duong ctia san pham. Thuy phan pha
vo cac lien két peptide, chuyén protein mach dai thanh oligopeptide, peptide mach ngan va axit amin
tu do gitip nang cao hiéu qua hap thu dinh duong. Bai viét nay dé cap toi nghién ctru t6i vu hoa cac
thong s6 ctia qua trinh thity phan trimg cau gai den. Nghién cttu da lua chon 3 thong s6 anh hudéng téi
qua trinh thily phan trimg cAu gai den bing enzyme Alcalase 1a ti 1é nuéc/nguyeén liéu; ti 1é enzyme bd
sung va thoi gian thiy phan dé tién hanh t6i vu hoa va da tim ra duoc diéu kién t6i vu: ti 1é
nudc/nguyeén lieu 0,88 (mL/g); ti 1é enzyme bd sung 1a 1,32%; thoi gian thtly phan 1a 6,13 gio va ham
luong protein hoa tan téng so thu duoc 1a 212,63 mg/g tang gap 2,58 1an so véi ham lueong protein hoa

tan ban dau ctia nguyeén liéu.

Tt khéa: Diadema savignyi, protein hoa tan, thuy phan, to1 uu hoa, tring cau gai.

1. DAT VAN DE

Cau gai den (Diadema savigny) phan bo &
vung ven bién mién Trung, vinh Bac bo, Truong
Sa, Con Pao va ving bién phia Tay Nam Viet Nam.
Cau gai den 1a loai sinh vat bién c6 gia tri kinh té
cao, da c6 rat nhiéu loai cau gai duoc st dung dé
nghién ctru trong cac phuong thudc truyén thong
ctia Trung Quoc dé chira bénh [1]. Nhiéu thanh
phan hoéa hoc duoc chiét xuat tir cau gai va cac
dong vat da gai khac da duwoc lién tuc nghién ctu
va cho thay duoc nhimg déc tinh sinh hoc c6 loi va
kha nang tng dung tiém tang trong y hoc do 1a cac
chat khang sinh, chéng doc va chong ung thu.
Nhitng thanh phan hoéa hoc c6 hoat tinh sinh hoc
chinh tir cau gai duoc phan 1ap ngay cang nhiéu va

"'Vién Hoa hoc cac Hop chat thién nhién, Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam

3 Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén

4 Truong Pai hoc Phenikaa

"Email: dinhthikimhoa@tuaf.edu.vn

da dang, ching bao gém cac siac to, protein,
polysaccharide, thanh phan khoang chat, sterols,
vitamin, cac axit béo va cac axin amin tu do.
Nghién cttu ctia Woods va cs (2008) cho thay,
tring cau gai c6 do am dao dong trong khoang
81,4 - 85,3%, protein tir 7,9 - 8,7%, chat béo téng so6
te 2,8 - 3,8%, carbohydrate tx 2,1 - 5,1% va tro
chiém tir 0,9 - 1,3% [2]. Nhiéu cong trinh khoa hoc
nghién cttu vé y hoc hién dai ciing da ching minh
rang chinh cac thanh phan co6 trong v, gai va
tuyén sinh duc ctia cau gai 1a mot nguon duoc lieu
rat c6 gia tri. Tham chi mot s6 doc t6 c6 trong loai
cau gai trang da duoc st dung dé phat trién thuoc
gay te liet than kinh [3]. Tring cau gai 1a mot loai
thuc phdm c6 gia tri dinh duong, chita ham luong
cao cac lipid, protein va carbohydrate [4].

Nhitng thanh phan nay ngoai mang lai gia tri
dinh dudng cao, con anh huong dén cac dac tinh
cam quan nhue mau sic, két cau, do ciing va huong
vi cta tring cau gai [5]. Bén canh d6, trimg cau
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gai ciing duoc chimg minh mang lai nhiéu gia tri
sinh hoc ¢6 loi [6], [7] nhu hoat tinh chéng oxy
hoa [8], [9]; hay hoat tinh kim ham sy phat trién
ctia khoi u. Mac du vay hién nay co rat it thong tin
vé cdu truc ciing nhu chtrc ning cua cac loai
protein, enzyme c6 trong cau gai [10]. Tuy c6 ham
luong protein rat cao, nhung protein du trit trong
sinh vat bién no6i chung va cau gai néi riéng
thuong c6 cau tao vimg chac, bo may tiéu hoa cta
con nguoi khong thé hap thu mot cach dé dang va
triet dé duoc. Vi vay, can co bién phap dé nang cao
hiéu qua hap thu protein. Thuy phan protein
chuyén hoa chung thanh céac axit amin ty do tan
truoc khi dua vao co thé la mot trong nhing
phuong phap cong ngheé hién dang rat duoc quan
tam nghién ctru hién nay [11]. Thuy phan c6 tac
dung pha vo cac lien két peptide ctia cac protein
mach dai, tao diéu kién cho co thé dé hap thu.
Dam thiy phan c6 thanh phan cha yéu la cac axit
amin, oligopeptit, duoc tmg dung trong san xuat
cac san pham bot dinh duong cao dam, nudc mam,
nudc cham, hay cac san phidm thuc phdm chic
nang cao cap cho con nguoi va dong vat. Qua trinh
thity phan protein bang enzyme c6 thé cai thién
kha nang hoa tan cting nhu céac tinh chat hoa ly
khéc va co thé dan dén viéc tao ra cac peptide hoat
tinh sinh hoc [12]. Nhu vay, dung enzyme dé thuy
phan protein tao ra cac san pham nhw axit amin,
oligopeptit chinh la mot giai phap cong nghé hiu
hiéu. Bao bao nay gioi thiéu qua trinh t6i vu hoa
quy trinh thay phan tring cau gai den (Diadema
savignyl) bang enzyme Alcalase dé 1am tién dé cho
viéc phat trién cac san pham thuc pham chic nang
giau protein phan tr luong thap, huéng téi phuc vu
cac doi twong nguoi kho hap thu dinh duong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Cau gai den duoc thu thap & Hon Tam, Nha
Trang, Khanh Hoa, Viet Nam. Tat ca cac mau da
duoc lam sach va bao quan & 4°C trong diéu kién
tiéu chuan.

Enzyme Alcalase san xuat tr Bacillus
licheniformis va duoc cung ciap bodi Novozyme
(Kobenhavn, Pan Mach) va c6 hoat tinh cong bo

la2,4 AU/g vamat do 1,18 g/mL.

Hoa chat st dung: Dung dich A: can 4 g NaOH
va 20 g Na,CO, pha trong nuoc cat dat thé tich
1000 mL; dung dich B: can 0,5 g CuSO,.5H,0 hoa
tan trong dung dich Natri xitrat (1%) hoac trong
dung dich Natri kali tactorat 1% dat thé tich 100
mL; dung dich C: hon hop ctia hai dung dich A va
B theo ti le 49: 1 (pha trudéc khi dung); thuoc thit
Folin - Ciocalteu, Sigma-Aldrich 2N trudc khi dung
pha loang hai lan t6i nong do 1N. Dung dich goc:
Albumin huyét thanh bo 1 mg/mL: Can 0,01 g (10
mg Albumin huyét thanh bo) hoa tan trong 10 mL
nuoc duoc str dung 1am chat chuén.

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

Trimg cau gai den duoc rita 1an 1 voi nuodc cat
va lan 2 voi dung dich NaCl 0,1% dé loai bo tap
chat. Nguyén liéu duoc xac dinh c6 ham luong
protein hoa tan ban dau la 82,43 + 0,17 mg/g. Sau
d6 100 g trimg cau gai den duoc nghién nho va gia
nhiét & nhiét do 90°C trong thoi gian 15 phut dé
loai bé vi sinh vat bat loi va giup cho mot so
protein cao phan tt, lipid duoc cat mach, ho tro
cho qua trinh thiy phan ti€p theo. Mau sau do6
duoc thuy phan trong moi truong nuéc & cac ti lé
nudc/nguyén liéu lan luot 1a: 0,5/1,0; 1,0/1,10;
1,5/1,0; 2,0/1,0; 2,5/1,0 (v/w), trong cac khoang ti
lé enzyme Alcalase b6 sung la 0,5%, 1,0%, 1,5%,
2,0%, 2,5% (w/v) voéi thoi gian thuy phan trong
cac khoang: 5; 5,5; 6; 6,5; 7 gi0. Trong sudt qua
trinh thty phan, nhiét d0 dwoc duy tri & 45°C
(nhiét do toi wu ctia enzyme hoat dong duoc nha
san xuat cong bo) va dich protein sé duoc khudy
déu boi canh khudy tu dong ctia thiét bi thly phan.
Két thuc qua trinh thiy phan, toan bo dich thuy
phan duoc gia nhiét & 90°C trong thoi gian 15 phat
dé vo hoat enzyme. D€ tim phuong an t6i wu,
phuong phap quy hoach bac hai Box - Behnken
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duoc st dung, toi vu 3 yéu t6 voi 17 thi nghiem
trong do c6 5 thi nghiém lap tai két qua tot nhat
ting don yéu to [13].

2.2.2. Phuong phdp ddinh gid ham lurong
protein hoa tan

Ham luong protein hoa tan duoc xac dinh
bang phuong phap Lowry. Phuong phéap nay dua
trén co so phiuc chat dong protein khir hén hop
Photphomolipden - Photphovonphramat (thuoc
thit Folin - Ciocalteu) tao phttc chiat mau xanh da
troi c6 do hap thu cuc dai & budc song 660 nm.
Cuong do6 mau cta hon hop phan tng ti 1é thuan
voi nong do protein. Duya vao muac d6 hap thu
quang hoc cta protein chuédn, c6 thé xac dinh
duoc ham luong protein trong mau nghién ctu.

Tién hanh lay chinh xac 0,5 mL dich chta
protein voi ham luong thich hop cho vao ong
nghiém, thém vao d6 2 mL dung dich C, lic déu dé
yén trong 10 phut. Sau d6 thém vao hon hop trong
ong nghiém 0,25 mL Folin 2N, lic déu va dé yen
trong 30 phut, mau vang ctia hon hop chuyén sang
mau xanh da troi va dat dén cuong do mau cuc dai.
Pem so mau cta hon hop trén may do quang &
budc soéng 660 nm, xac dinh tri s6 mat do quang
hoc (OD) cta dung dich nghién cttu. Do trén may
3 lan lap lai va lay tri s6 trung binh. Mau doi
chtmg: 0,5 mL dém cho vao 6ng nghiém, thém vao
d6 2 ml dung dich C va ti€p theo duoc ti€én hanh
nhu mau thi nghiém.

Sau d6 pha loang dung dich goc bang nudc cat
voi cac nong do 20, 40, 60, 80, 100, 120 png/mL dé
tién hanh xay dung do thi chuin. X4c dinh mat do

quang cua day dung dich goc twong tw nhu mau
can xac dinh protein néu trén. Mau doi ching: 1ay
0,5 mL nuoc cat cho vao 6ng nghiém, thém vao doé
2 mL dung dich C va cac budc tiép theo duoc tién
hanh nhu mau thi nghiém. Qua 3 1an lap lai thi
nghiém co6 thé xay dung duong hoi quy thé hién
moi quan hé gitta nong do protein hoa tan va mat
d6 quang hoc.

2.3. Phuong phap xtt Iy s6 liéu

So6 liéu phan tich don yéu t6 qua trinh thuy
phan duoc phan tich phuong sai va so sanh cap doi
cac gia tri trung binh voi muic a <0,05 bang phan
mém SPSS (version 20). Phan mém Design-Expert
(phién ban 7.1.5, Stat-Ease Inc., USA) duoc st
dung @€ phan tich phuong sai (ANOVA), tinh toan
hé s6 cua phuong trinh hoi quy va dé xuat giai
phap cho mo hinh t6i wu hda.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia ti 1& nuée bé sung

Thi nghiém nghién cttu anh hudng caa ti lé
nuoc b sung dugc thiét ké theo mo hinh don
nhan t6. Trong d6 trimg cau gai (100 g) duoc xay
nho, b sung enzyme véi ti le 1% (v/v), ti lé
nuoc/nguyén lieu thay déi lan luot la: 0,5/1/0;
1,0/1,0; 1,5/1,0; 2,0/1,0 va 2,5/1,0 (v/w), sau do
thaly phan ¢ nhiet do 45°C trong 5,5 gio tién hanh
do ham luong protein hoa tan téng s6 cta dich sau
thay phan nham chon ra ty 1é nuéc/nguyeén liéu
thich hop nhat. Két qua danh gia anh hudng cua ti
lé nuéc bd sung dén qua trinh thuy phan protein
trong trimg cau gai den duoc thé hién & bang 1.

Béng 1. Anh hudng ciia ti 1é nuée bé sung dén ham luong protein hoa tan téng s6
thu dugc cta dich thiy phan trimg cau gai

Til¢ nuée/nguyén 0,5/1,0 1,0/1,0 1,5/1,0 2,0/1,0 2,5/1,0
lieu (v/w)
Ham luong protein
hoa tan tong s6 | 138,24°+ 0,16 | 160,24*+ 0,13 | 156,71°+ 0,21 | 153,815 0,09 | 143,274+ 0,11
(mg/g)

Ghi chu: Cdc gid tri trong cung mot hang coé chi s6’ mii khac nhau thi co swr khdc nhau ¢ muc y nghia

a=0,05.

Dung moéi dong vai tro rat quan trong trong s
hoat dong ctia enzyme, bén canh loai dung moi,
nong do dung moi thi ti 1é nguyén lieu va dung
moi cling sé anh hudng truc ti€p toi su ti€p xuc

cta co chat va trung tam hoat dong ciia enzyme, tir
do6 anh huwong téi hoat tinh xuc tac ctia enzyme
[14]. Tt két qua & bang 1 cho thay thuy phan ¢ ti
lé nuoc b6 sung khac nhau sé dugc ham luong
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protein hoa tan téng s6 khac nhau, néu ti lé
nudc/nguyén liéu cang 16m thi ham luwong protein
hoa tan téng s6 thu duoc lai cang c6 xu hudng
giam. Két qua nay ciing tuong tu nhu mot s6 cong
bo trudoc d6 vé nghién ctu kha nang thiy phan
protein ctia enzyme Alcalase trong moi truong
nuoc [14]. Nguoc lai, ham luwong protein thu duoc
tang khi ti 1é nuéc/nguyén liéu tang tir tilé 0,5/1,0
- 1,0/1,0. Protein hoa tan téng s6 cao nhat dat
160,24 + 0,13 mg/g tai ti 1& 1,0/1,0, day duoc coi la
ti Ié toi vu nhat gitta nuwdc va nguyén liéu tring cau
gai trong qua trinh thay phan cta nghién ctu nay
khi nghién ctru su thay déi don nhan t6. Diéu nay
co thé duoc giai thich 1a khi luong dung moéi qua
cao sé lam pha loang nong do san phdm, con khi ti
lé dung moi qua thap thi lai gay ra su co dic co
chat va ca hai yéu t6 ndy déu anh huong téi kha

nang hoat dong to6i vu cua enzyme [15]. Vay dé
dam bao thu duoc ham luong protein hoa tan cao
nhat ti 1¢ nudc/nguyén lieu 1a 1,0/1,0 duoc lua
chon lam co sé cho cac thi nghiém ti€p theo.

3.2. Anh hudng ti 16 enzyme bd sung

Trong diéu kién thtra co chat, néu ting néng
do enzyme thi qua trinh thuy phan xay ra cang
manh. Khi nong do6 enzyme bao hoa véi nong do
co chat, du tang nong do enzyme bao nhiéu di nita
van toc qua trinh thuy phan rat it thay ddi. Tring
cau gai (100 g) duoc xay nhd, b6 sung nudc theo
ty 1 1: 1 (v/w), ty 1é b6 sung enzyme lan luot:
0,5%, 1%, 1,5%, 2%, 2,5% (v/v). Thuy phan & nhiét do
45°C trong 5,5 gio tién hanh do ham luong protein
hoa tan téng s6 nham chon ra ty 1&é bd sung
enzyme thich hop nhat. Két qua thé hién & bang 2.

Bang 2. Két qua nghién ctru lra chon ti 1é enzyme alcalase bé sung thich hop

Tile /
16 enzyme (%) 0.5 1,0 15 2,0 2.5
v/v)
Ham luong protein
hoa tan tdng s6 | 160,26 + 0,21 | 190,24°+ 0,13 | 190,30°+ 0,12 | 189,12°+0,16 | 189,14*+ 0,15
(mg/g)

Ghi chu: Cédc gid tri trong cung mot hang coé chi s6’ mii khac nhau thi co swr khdc nhau ¢ muc y nghia

a=0,05.

T két qua bang 2 cho thay ty lé bd sung
enzyme c6 anh hudng téi qua trinh thily phan. Véi
ty 1é b sung enzyme la 0,5% ham luong protein
hoa tan téng so6 thu duwoc 1a thap nhat (160,26 +
0,21 mg/g), do voi lwong enzyme nay chua da dé
thily phan hét luong mau. Khi tiép tuc tang luong
enzyme lén 1% thi ham luong protein hoa tan téng
so thu duoc tang nhanh (190,24 + 0,13 mg/g). Tiép
tuc tang luong enzyme bé sung lén 1,5%, 2,0%,
2,5%, ham lwong protein hoa tan téng so6 thu duoc
so voi ty 1é b sung 1% la gidm nhe nhung khong
c6 su khac biét & muc y nghia a = 0,05. Diéu nay
co thé giai thich do ty 1é enzyme 1a 1% da da thuy
phan hét luong co chat. So sanh voi nghién ctu
ciing str dung enzyme Alcalase dé thiy phan tring
cau gai vang (Zripneustes gratilla), cho thay ti lé

enzyme bd sung 1% (v/v) ciing cho ham luong
protein hoa tan téng s6 thu duoc la 16n nhat va
khong ting néu nhu tiép tuc tang luong enzyme
[16]. Nghién cttu ctia Monirul Islam va cs (2022)
cho thay, v6i cung mot loai enzyme Alcalase, ciing
hoat d6 va nha san xuat, khi duoc dung dé thuy
phan protein ctia dau tuong, thi ti 1& enzyme b6
sung hiéu qua nhat la 1%, khi tiép tuc tang ti le
enzyme lén t6i 2,5 va 3% thi hiéu qua thay phan lai
thay déi khong dang ké [17]. Do vay nghién ctru
da lua chon ty 1¢ b6 sung enzyme 1a 1% (so voi
trong luong twoi nguyén liéu) cho cac thi nghiém
don nhan t6 tiép theo.

3.3. Anh hudéng ctia thoi gian thuy phan

Thoi gian thuy phan anh hudéng 16n dén hieu
qua cua qua trinh thuy phan do enzyme tac dong
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vao chat luong ctia san phidm, thoi gian thiy phan
kéo dai sé lam giam ham luong protein hoa tan thu
duoc [18]. Anwar Noman va cs (2019), khi tién
hanh thiy phan protein bing enzyme Alcalase,
qua trinh phan cat mach peptit dién ra manh me
vao nhing gio dau, sau d6 né chi xay ra voi toc do
cham hon nhiéu va sé c6 xu huéng giam [19]. Bén
canh d6 viec kéo dai qua trinh thdy phan c6 thé
dan t6i sw tham nhap cta cac vi sinh vat khong
mong muén va hinh thanh nhiéu san pham phuy, cé

tac dong khong tot toi san phdm protein hoa tan.
Tién hanh nghién cttu anh huwéng ctia thoi gian
thiy phan, véi cac khoang thoi gian nhu sau: 5 gio;
5,5; 6; 6,5; 7 gio. Khoi luong mau st dung 1a 100 g
tring cau gai den véi cac thong so vé ty 1é bé sung
nuoc, ty 1é enzyme da duoc t6i wu & cac thi nghiém
trén, nhiét do duoc gitt c6 dinh 45°C trong suot
qua trinh thay phan. Theo doi tién trinh thdy phan
va ham luong protein hoa tan tong s6 duoc thé
hién & bang 3.

Béng 3. Anh hudng ciia thoi gian thuy phan dén ham lugng protein

hoa tan téng s6 thu dugc tir trimg cau gai den

Thoi gian thuy
5,0 5,5 6,0 6,5 7,0
phan (gio)
Ham luong protein
hoa tan téng so 168,199+ 0,13 | 190,25°+ 0,16 | 210,13*+ 0,12 | 210,15+ 0,14 | 197,35°+ 0,17
(mg/g)

Ghi chu: Cdc gid tri trong cung mot hang coé chi s6 mii khac nhau thi co swr khdc nhau ¢ muc y nghia

a=0,05.

Két qua & bang 3 cho thay, thoi gian thiy phan
thuc sy anh hudng t6i ham lwong protein hoa tan
thu dugc c6 trong dich thay phan. Nhin chung,
trong khoang thoi gian tir 5,0 téi 6,5 gio, thoi gian
thily phan ting ham luwong protein hoa tan thu
duoc tang. Hiéu qua thay phan thu dugc dat cao
nhat thé hién thong qua ham lwong protein hoa tan
thu duoc cao nhat khi thoi gian thiy phan dat 6,0
gio. Tuy nhién, khi ti€p tuc ting thoi gian thiy
phan lén 6,5 gio thi ham luong protein hoa tan thu
duoc gan nhu khong cé su thay déi, thé hién & gia
tri chi s6 mi cua hai gia tri protein hoa tan thu
duoc 1a giong nhau. Bén canh d6, khi thoi gian
thiy phéan tang lén 7 gio, thi ham luong protein
hoa tan thu duogc c6 su giam ro rét chi dat 197,35 +
0,17 mg/g. Diéu nay c6 thé duoc giai thich rang tai

thoi diém sau 6 gio thi toan bo co chat da duoc

thiy phan hoan toan. Nhu vay thoi gian thiy phan
thich hop nhat duoc lua chon cho thi nghiém don
nhan t6 1a 6 gio, va duoc st dung dé tinh toan qua

trinh t6i vu hoa.

3.4. T6i 1u héa qué trinh thity phan protein tir
trimg cau gai den biang enzyme Alcalase theo
phuwong phap quy hoach bac hai

Thi nghiém t6i vu héa qua trinh thuy phan
protein tir tring cau gai den duogc thiét ké thi
nghiém bang moé hinh Box-Behnken, véi ba bién
ba cap d6 va 17 don vi thi nghiém va 3 lan 1ap lai
voi cac bién duoc lya chon. Cac nhan t6 duoc toi
uu bao géom ti lé enzyme (X1) & muc (-1, 0, +1)
twong tng (0,5%, 1,0%, 1,5%); ti 1&é nudc/nguyén
lieu (X2) & muc (-1, 0, +1) 1a (0,5 mL/g, 1,0 mL/g,
1,5 mL/g) va thoi gian thuy phan (X3) & muc (-1,
0, +1) la (5,5 gio; 6,0 gio; 6,5 giv).
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Bang 4. Ma tran thuc nghiém Box-Behnken ba yéu t6 va ham liong protein hoa tan thu duogc

trong cac diéu kién tach chiét khac nhau

Bién thuc
TN A-Tile B -Nudc/nguyén | C-Thoi gian thuy Hﬁn(i tuong prot?in .hAoél an
: mg/g nguyén liéu)
enzyme lieu phan
1 0,50 0,50 6,00 89,90
2 1,50 0,50 6,00 126,09
3 0,50 1,50 6,00 43,33
4 1,50 1,50 6,00 149,95
5 0,50 1,00 5,50 30,23
6 1,50 1,00 5,50 44,04
7 0,50 1,00 6,50 42,69
8 1,50 1,00 6,50 192,09
9 1,00 0,50 5,50 20,75
10 1,00 1,50 5,50 36,94
1 1,00 0,50 6,50 125,05
12 1,00 1,50 6,50 101,20
13 1,00 1,00 6,00 209,87
14 1,00 1,00 6,00 204,81
15 1,00 1,00 6,00 203,11
16 1,00 1,00 6,00 197,55
17 1,00 1,00 6,00 200,35

Ghi chu: A: T7 Ié enzyme (%),; B: 11 Ié gitta nuoc/nguyén liéu (mL/g),; C: Thoi gian thuy phan (gio).

Ap dung phuong phap phan tich hdi quy cac
s6 lieu thuc nghiém, thu duoc mo hinh da thic bac
hai thé hién ham luong protein hoa tan téng so co
trong dich sau thiy phan nhu sau:

Y = 203,14 + 37,05*A - 3,74*B + 39,88*C +
17,50*A*B + 31,40*A*C - 10,01*B*C - 48,57*A? -
52,35*B*- 79,80*C*

Trong d6: Y la ham luong protein hoa tan thu
duoc, cac gia tri A, B, C lan luot 1a cac gia tri cua
cac yéu to A: Ti le enzyme (%); B: Ti le gitta
nudc/nguyeén lieu (mL/g); C: Thoi gian thuy phan
(gio). Xem xét anh hudng clia timg yéu t6 (khi cac
yéu t6 khac duoc gitt & muc trung binh trong
khoang chay ctia chung). Theo phuong trinh hoi
quy thu duoc cho thay, yéu t6 anh huong dén ham
luong protein hoa tan 1a nhiét do, tiép dén 1a ti lé
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nudc/nguyén liéu va thoi gian thiy phan. Phan
tich ANOVA duoc st dung dé danh gia mo hinh.

Két qua phan tich ANOVA duoc thé hién qua bang
5.

Bang 5. Phan tich phuong sai ANOVA ctia mé hinh thiy phén tritng ciu gai den

Nguén SS DF MS Chuan F GiatriP
Model 82950,89 9 9216,17 386,26 <0,0001
A-Ty 1é enzyme 10984,44 1 10984,44 460,34 < 0,0001
B-Nuoc/nguyén liéu 112,13 1 112,13 4,70 0,0668
C-Thoi gian thiy phan 12725,87 1 12725,87 533,32 <0,0001
AB 1225,35 1 1225,35 51,35 0,0002
AC 3943,34 1 3943,34 165,26 <0,0001
BC 400,80 1 400,80 16,80 0,0046
A2 9934,56 1 9934,56 416,34 <0,0001
B2 11539,59 1 11539,59 483,61 <0,0001
C? 26813,98 1 26813,98 1123,73 <0,0001
Residual 167,03 7 23,86
Lack of Fit 79,92 3 26,64 1,22 0,4101
Sai s6 87,11 4 21,78
SS tong s6 83117,93 16

Ghi chu: SS: Tong phuong sai: DF: Bac tir do; MS: Trung binh phuong sai; Chuan F: Chuan Fisher;
Residual: Phan du; “Lack of Fit”- Chudn d4nh gid do khong tuong thich cia mé hinh voi thuc nghiém.

Kiém tra su c6 y nghia va su tuong thich ctia
mo6 hinh duoc tién hanh bing phan tich bang 5,
phan tich ANOVA cho thay gia tri xac suat cia mo
hinh P-value < 0,0001 < 0,05 do d6 m6 hinh duogc
lwa chon c6 y nghia. Hé s6 héi quy R? = 0,9954. Két
qua nay cho thay, co 99,54% so liéu thuc nghiém
tueong thich voi so6 lieu tién doan ctia mo hinh. St
dung phuong phap ham ky vong dé to6i wu ham
luong protein hoa tan téng s6 thu duoc tir dich
thuy phan trimg cau gai bang phan mém Design-
Expert (DX 7.1.5). Hinh 1 cho thay, mé hinh tuong
tac gitra ti 16 enzyme va thoi gian thuy phan (ti lé

nudc/nguyén lieu duoc gitt @ mitc trung binh) la

lon nhat, tiép dén d6 mo hinh twong tac gita ti 1é
enzyme va ti 1é nuéc/nguyén liéu (thoi gian thuy
phan duwoc gitt & mic trung binh) va it tuong tac
nhat mo hinh tuong tac gitra ti 1& nuéc/nguyén lieu
va thoi gian thuy phan (ti 1é enzym duoc gitt & mic
trung binh). Trong d6, phuong an tot nhat dé cuc
dai ham muc tiéu la: ti 1é enzyme 1,32%, ti lé
nudc/nguyeén liéu 0,88/1,0 mL/g nguyén liéu, thoi
gian thuy phan 6,13 gio. Khi d6 ham luong protein
hoa tan téng so6 dat duoc trong cac diéu kién trén
theo tinh toan 1a 212,63 mg/g tring cau gai (Hinh
1) két qua nay c6 do tuong thich cao so voi két qua

kiém tra bang thuc nghiém.
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Hinh 2. Ham ky vong va diéu kién t6i vu ham heong protein hoa tan téng s6

4. KET LUAN

Trong nghién cttu nay ti 1&é nudc/nguyén liéu,
ti 1é enzyme Alcalase b sung, thoi gian xt ly déu
anh huwong téi qua trinh thu nhan protein hoa tan
téng s6 tir qua trinh thiy phan ciu gai den. O diéu
kién nghién ctru don nhan to, cac thong s6 phu
hop nhat tuong tmg 1a 1/1 (w/v), 1% va 6 gi0. Dua

trén cac nghién ctru don nhan t6, da tim duoc diéu
kién t6i wu qua trinh thuy phan protein tir tring
cau gai den bao goém nong do enzyme 1,32%, ti lé
nudc/nguyén liéu 1a 0,88/1 (mL/g), thoi gian thiay
phan 1a 6,13 gid. Trong diéu kién ndy ham luong
protein hoa tan tong so6 dat 212,63 mg/g nguyén
lieu tring cau gai den tang 2,58 lan so v6i ham
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luong protein hoa tan ban dau ctia mau trimg cau
gai nguyén liéu.
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THE RESEARCH ON THE OPTIMIZATION OF PROTEIN HYDROLYSIS FROM EGG OF
SEA URCHIN Diadema savignyi BY ALCALASE

Doan Lan Phuong® ", Dinh Thi Kim Hoa?3,
Luu Hong Son3, Nguyen Lan Nhi*

!Institute of Natural Products Chemistry, Vietnam Academy of Science and Technology
%3 Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University

* Phenikaa University

Summary

Sea urchin Diadema savignyiis a typical invertebrate of the phylum Echinodermata of marine animals
living in shallow tropical waters, in Vietnam, it is often called by the name black sea urchin. Black sea
urchin eggs are considered a nutritious food because they contain high levels of lipids and proteins,
especially full of essential fatty acids and amino acids. Analysis of protein composition showed that in
sea urchin eggs, there are all essential amino acids such as valine, leuxin, isoleuxin, threonin,
methionine, phenylalanine, lysine and histidine. Today, the use of enzymes to hydrolyze proteins is an
effective processing method in the food industry to improve the nutritional quality of products.
Hydrolysis has the effect of breaking peptide bonds to convert long-chain proteins into oligopeptides,
short-chain peptides and free amino acids, which will help improve the absorption of these nutrients
for humans and animals. This report refers to the research on optimizing the parameters of the
hydrolysis of black sea urchin eggs that has initial soluble protein of 82.43 + 0.17 mg/g. First of all, the
results of research on the influence of single factors on the hydrolysis of Diadema savignyi eggs by
Alcalase enzyme are presented, thereby selecting the technological factors that have the greatest
influence on the soluble protein content for optimizing hydrolysis. The results show the ratio of
water/material; the percentage of enzyme addition and hydrolysis time are the factors that most affect
the hydrolysis of black sea urchin eggs. Optimal conditions were found including: water/material ratio
0.88/1.0 (mL/g); the percentage of additional enzymes is 1.32%; hydrolysis time is 6.13 hours. With
this optimal condition, the total soluble protein content was 212.63 mg/g that increased 2.58 times
compared with the initial soluble protein of fresh black sea urchin egg material.

Keywords: Diadema savignyi, soluble protein, hydrolyzed, optimized, sea urchin egg.
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