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MUC LUC

NGUYEN HOA HAN, HO HUY CUONG, HO ST CONG, PHAM VAN NHAN,
TA THI HUY PHU, NGUYEN XUAN THOY QUYNH, PHAN THI PHUONG
NHI. Nghién ctu sinh trudng, phat trién, nang suat va pham chat clia mot
s0 dong Ita gao mau méi chon tao tai tinh Binh Dinh

PANG VAN PONG, BUI THI HONG, NGUYEN THI HONG NHUNG, BUI
THI HONG NHUY, CHU THI NGOC MY, NGUYEN THI HOA MY, NGUYEN
THANH THAO, NGO THI HONG TUOI, BINH TRUONG SON. Nghién ctu
da dang di truyén cac mau giéng sen (Nelumbo spp.) bang chi thi RAPD va
ISSR

KHUC THI AN, VAN HONG CAM, DOAN VU THINH. Khao sat diéu kién
méi truéng trong nhan giong sa nhan tim (Amomum longiligulare) dudi su
giam sat va diéu khién clia hé théng ty dong loT

LE PUC THANG, PHUNG THI TUYEN, NGUYEN DAC BINH MINH,
NGUYEN VAN LAM, PHAM VAN NGAN, DINH THI NGOC, NONG QUANG
THIEN. Danh gia sinh trudng, nang suét va hiéu qua kinh t& cac mo hinh
trong Thanh mai (Myrica esculenta Buch. - Ham.ex D.Don) lay qua tai
huyén Van Dén, tinh Quéang Ninh

NGUYEN THI QUYNH TRANG, PHUNG THI THU HA, NGUYEN XUAN
TRUGNG, NGUYEN BA HUNG, TRINH MINH VU, TRAN TH] LIEN. Nghién
ctru xay dung quy trinh trong cay Luan thay (Spirolobium cambodianum
Baill.) tai thanh ph& Pht Qudc, tinh Kién Giang

NGUYEN QUOC THAI, TRAN THI THU THUY. Hiéu qua clia chat kich
khang calcium chloride va salicylic acid gitip han ché than thu va mét so
bénh hai khac trén cay hanh la & diéu kién dong ruéng

PO HJU HOANG, NGUYEN THI NGUYET HUE. Anh hudng clia viéc két
hop mannan oligosaccharide va B-glucan b8 sung vao thdc an Ién sinh
trudng, ty 16 song, hé s phan dan va chi s6 t€ bao mau clia ca chim vay
ngan (Trachinotus ovatus) giai doan con giéng

TRAN THI TRANG, MAI HA AN, TRAN KIM KHANH, VUONG NGOC
HOANG, VUONG VAN QUYNH. Nghién cttu xay dung mé hinh thi diém hé
thdng canh bao chay rimg tai thanh phd Ha Noi

NGUYEN QUOC BINH, MAC VAN CHAM, NGUYEN THI LAN PHUONG,
TANG THI KIM HONG, BUI VIET HAI, VO THAI DAN. Phan vung sinh thai
ring Vvéi cac chirc nang dich vu hé sinh thai cho ving Bay Nui, tinh An
Giang

LE THI KIM LOAN, NGO THI THANH TRUC, DUONG DANG KHOA. Cac
yéu t6 anh hudng dén chién lugc sinh ké clia ho gia dinh ving xam nhap

man déng bang séng Clru Long
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KHOA HOC CONG NGHE

NGHIEN CUU SINH TRUOGNG, PHAT TRIEN, NANG SUAT
VA PHAM CHAT CUA MOT SO DONG LUA GAO
MAU MO1 CHON TAO TAI TiNH BiNH BINH

Nguyén Hoa Han!, H6 Huy Cuong', H6 Si Cong?,

Pham Vin Nhan', Ta Thi Huy Phi!, Nguyén Xuan Thiy Quynh!, Phan Thi Phwong Nhi®*

TOM TAT

Nghién ctru duoc thuc hién tai hai dia diém (xa An Tin, huyén Hoai An, phuong Nhon Hung, thi
x4 An Nhon), tinh Binh Dinh trong vu dong xuan nam 2022 - 2023 nhiam xac dinh dong thuan laa
gao mau ngan ngay, nang suat kha va chat luong gao tot, giau dinh duong, phu hop voi diéu kién
canh tac tham canh tai dia phuong. Thi nghiém véi 5 dong méi chon tao va 1 gidng gao trang
ANSI1 lam déi ching, thiét ké thi nghiém theo kiéu khoi ngau nhién day dt véi ba lan lap lai. Két
qua nghién ctru da xac dinh duoc 2 dong ltia gao mau la BD.1 c6 thoi gian sinh truéng ngan tir
112 - 114 ngay, nang suat 64,48 - 69,59 ta/ha, gao mau d6, ham luong amylose dat 13,61%, ham
luong protein dat 7,96%, ham luong sit dat 25,14 mg/kg, ham luong anthocyanin dat 25,69
mg/100 g. Dong BD.4 c6 thoi gian sinh truéng ngan tir 113 - 115 ngay, nang suat 66,21 - 69,68
ta/ha, gao mau tim than, ham luong amylose dat 16,15%, ham luong protein dat 7,83%, ham luong
sat dat 24,05 mg/kg, ham luong anthocyanin dat 34,57 mg/100 g.

Tt khoéa: Lia gao mau, ngdn ngay, ning sudt, dinh duong.

1. BAT VAN BE

Gao mau thuong c6 mau sac khac & 16p vo
cam voi mau den, tim, d6 hay vang, 1a mot trong
nhitng loai gao dang ngay cang dugc uwa chudng
trong tiéu thu néi dia va xuat khau nho vao gia tri
dinh duong cao ma n6 mang lai cho sitic khoe
nguoi tiéu dung. Nhom gao nay duoc xem la co gia
tri vé dinh duong. Mot s6 nghién ctru cho thay,
ham luong polyphenolic cao trong gao mau (250 -
1.075 mg/100 g) v6i kha nang loai bo goc tu do
cao [1], trong d6 sic t6 anthocyanin chiém da so
trong gao den va tim, trong khi pro-anthocyanin
chiém da s6 trong cac loai gao do6 va nau [2]. Gao
mau con chtra ham luong sit, kém va mangan cao
hon gao trang [3], dong thoi c6 ham lugng protein
cao va giau albumin nam trong 16p cam gao [4]. Vi
vay gao mau ngoai gia tri dinh dudong cao, con co

' Vién Khoa hoc K§ thuat Nong nghiép duyén hai Nam
Trung bd

2 Truong Pai hoc Nong Lam, Pai hoc Hué

"Email: phanthiphuongnhi@huaf.edu.vn

kha nang gitp ngan ngtra ldo hoa, phong chong
bénh tim mach... [5], [6].

Gao mau duoc trong va tieu thu nhiéu & mot
s6 nuéc nhw: Trung Quéc, An Do, Thai Lan,
Indonesia... [7]. O Viét Nam, dién tich gieo cay lua
gao mau chi chiém gan 5% dién tich lua (khoang
390.000 ha), tap trung & cac tinh mién nui phia
Béc, Bic Trung bo va dong bang song Ctru Long
[8]. Tai Binh Dinh, lda la cay trong cha luc véi
dién tich canh tac nam 2021 dat 96,0 nghin ha,
chiém 18,3% dién tich canh tac lua cta viung duyén
hai Nam Trung b, véi nang suat binh quan dat
6,64 tan/ha, cao hon 5,6% so vOi nang suat cta
vung [9]. Tuy nhién, gao tring van 1a mat hang
chu yéu trong san xuat laa & tinh Binh Dinh, trong
khi d6 san xuat gao mau hau nhu chua phat trién,
cay ltia gao mau ban dia cht yéu duoc trong & cac
huyén mién nui voi dién tich khong dang ké, thoi
gian sinh truong kéo dai tir 4 - 6 thang véi mic
nang suat binh quan rat thap, tir 15 - 20 ta/ha do
canh tac nuong ray va chi yéu duoc tiéu thu boi
cac noéng ho.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023 3
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Trong san xuat hién nay, by giong lua gao
mau con rat han ché vé ching loai va chat luong.
Cac giong lua gao mau cht yéu la giong phéan tmg
quang chu ky, nang suat thap, nhiém sau, bénh,
dac biet 1a bénh dao on, bac 14 [10]. Nham tao ra
cac giong gao mau ngan ngay, c6 kha niang canh
tac trong diéu kién tham canh, dap tng dugc nhu
cau tieu thu trong san xuat lua chat luong cao,
Vién Khoa hoc Ky thuat Nong nghiép duyén hai
Nam Trung bo da ti€én hanh nghién ctu chon tao
duoc mot s6 dong thuan lua gao mau co thoi gian
sinh truéng ngan, nang suat kha, chat luong gao
tot va giau dinh duong. D€ danh gia cu thé tiém

nang san xuat cua cac dong thuan trong diéu kién
canh tac tai tinh Binh Dinh, da tién hanh nghién
ctru kha nang sinh trudng, phat trién, ning suat va
pham chat ctia mot s6 dong lua gao mau moi duoc
chon tao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

- Str dung 5 dong (thuan) lia gao mau méi do
Vién Khoa hoc Ky thuat Nong nghiép duyén hai
Nam Trung b6 nghién cttu lai tao, chon loc theo

phuong phap pha hé va giong doi ching gao trang
ANSI.

Bang 1. Danh sach dong/giong lia thi nghiém

TT Tén dong/giong Ky hiéu TT Teén dong/giong Ky hiéu
1 Dong 190 BD.1 4 Dong 303 BD.4
2 Dong 228 BD.2 ) Dong 305 BD.5
3 Dong 239 BD.3 6 Giong (d/c) ANS1

2.2. Phuong phap nghién ciru

Thi nghiém trién khai ¢ 2 dia diém la phuong
Nhon Hung, thi xa An Nhon (viing dong bang) va
xa An Tin, huyén Hoai An (ving trung du) thuoc
tinh Binh Pinh trong vu d6ng xuan nam 2022 -
2023. Thi nghiéem duoc thiét ké theo kiéu khoi
ngau nhién day da (RCBD) véi 3 1an lap lai, dién
tich 6 thi nghiém 1a 10 m®

Ky thuat canh tac 4p dung: Cay 1 danh/khom
theo mat do cay 42 khom/m? (khém cach khom 12
cm va hang cach hang 20 cm). Luong phan bon
cho 1 ha: 8 tan phan chuéng hoai muc, 300 kg voi
bot, 110 kg N, 80 kg P,O;, 90 kg K,O. Cach bon:
Boén 16t 100% luong phan chudng va lan; bén thuc
lan 1 (5 ngay sau cdy) gom 30% luong dam; bon
thuc 1an 2 (20 - 22 ngay sau cdy) gom 40% luong
dam, 50% luong kali; bon thuc 1an 3 (40 - 42 ngay
sau cdy) gom 30% luong dam, 50% luong Kkali.
Phong trir sau, bénh hai: Chi st dung thudc bao vé
thuc vat khi sau, bénh gay hai téi nguong kinh té.
Tién hanh thu hoach khi lua c6 85 - 90% so hat trén
bong chin.

Cac chi tiéu theo doi, thu thap va phuwong phap
danh gia duoc ap dung theo TCVN 13381-1: 2021

[11]. Céc chi tiéu vé chat luong gao bao gom ty le
gao lat va ty 1é gao nguyén dugc danh gia theo
TCVN 7983: 2015 [12]; ty 1é dai/rong hat danh gia
theo TCVN 8371: 2010 [13]; nhiét do héa ho duoc
danh gia theo TCVN 5715: 1993 [14]; @0 bén gel
duoc danh gia theo TCVN 8369: 2010 [15]; ham
lwong amylose duoc xac dinh theo TCVN 5716-
2:2017 [16]; ham luwong protein dugc xac dinh
TCVN 8125: 2015 [17]; ham luong sat duoc xac
dinh theo TCVN 8551: 2010 [18]; ham luong
anthocyanin duoc xac dinh theo phuwong phap pH
vi sai [19]; chat lwong cdm quan com danh gia
theo TCVN 8373: 2010 [20].

S6 lieu thu thap duoc xit Iy bang chuong trinh
Excel, phan tich phuong sai mot nhan t6 (one way
ANOVA) & mtc a = 0,05 bang phan mém Statistix
10.0.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Nghién cttu kha niang sinh trudng, phat
trién ctia cac dong lda gao mau thi nghiém

bac diém sinh trudng, phat trién cta mot so
dong lua gao mau duoc thé hién & bang 2. Trong
diéu kien thoi tiét vu dong xuan nam 2022 - 2023,
da so6 cac dong/giong c6 thoi gian sinh trudng
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thuoc nhom ngan ngay (< 115 ngay), dao dong tir
111 dén 115 ngay, ngoai trit dong BD.3 c6 thoi
gian sinh truong tir 119 dén 121 ngay thuoc nhom
trung ngay. Thoi gian sinh trudng cta cac dong tai
diém phuong Nhon Hung dai hon 2 ngay so véi
diém xa An Tin. So véi két qua danh gia mot sé

dong/giong lua gao mau & tinh Hoa Binh cua
Luwong Thi Kim Loan va cs (2022) [21] va tai tinh
Nam DPinh ctia Nguyén Thi Hoa va cs (2022) [10]
thi cac giong thi nghiém trén co thoi gian sinh
truong 1a tuong duong nhau va thuoc nhém ngin
ngay.

Bang 2. Dic diém sinh trudng, phat trién ctia mot sd dong lda gao mau

Thoi gian Chiéu cao Chiéu dai Dién tich 14 dong
Ten dong/giéng sinh truong (ngay) cay (cm) béng (cm) (cm?
NH AT NH AT NH AT NH AT

Bb.1 114 112 110,7¢ | 103,6 24,1* 23,5 32,5% 32,2

Bb.2 115 113 87,5 84,61 19,6¢ 19,2¢ 34,4 33,9

Bb.3 121 119 93,6° 90,4° 22,6™ 21,6" 35,8 35,3

Bb.4 115 113 100,9 96,9 22,3% 21,4 32,7 32,4

BDb.5 114 112 100,2 95,5 21,6 20,8 32,1° 32,1°
ANS1 (d/c) 113 111 96,3° 90,4¢ 20,2 19,5¢ 35,2 33,4
LSD, 288 316 257 1,88 343 320

Ghi chu: NH: Nhon Hung, AT: An Tin; cidc gid tri cung ky hiéu chir cdi khong co su sai khac co y

nghia thong ké ¢ xdc xuat 95%.

Tai diém phuong Nhon Hung, chiéu cao cay
cta cac dong thi nghiém dao dong tir 87,5 dén 110,7
cm va tir 84,6 dén 103,6 cm tai diém xa An Tin.
Chiéu dai bong bién dong tir 19,6 dén 24,1 cm &
phuong Nhon Hung va tir 19,2 dén 23,5 cm & x4 An
Tin. Trong d6 dong BD.1 c6 chiéu cao cay va chiéu
dai bong dat cao nhat & ca 2 diém, nguoc lai dong

BD.2 c6 gia tri cao cay va dai bong thap nhat, su sai
khéc nay c6 y nghia thong ké. Dién tich 14 dong ctia
cac dong trong hai thi nghiém sai khac khong dang
ké, trong d6 dong BD.3 co dién tich 14 dong lon
nhat 1a 35,8 cm® (phuong Nhon Hung) va 35,3 cm? (
xa An Tin); dong BP.5 c6 dién tich 14 dong nhod
nhat déu dat 32,1 cm?® & ca hai diém thi nghiém.

Béng 3. Kha ning dé nhanh ctia cic dong ltia gao mau thi nghiém

S6 nhanh S6 nhanh Ty le
toi da hitu hiéu nhanh hitu
Tén dong/giong (nhanh) (nhanh) hiéu (%)
NH AT NH AT NH AT
Bb.1 7,3 7,1 6,3 5,9 85,5 83,6
BD.2 7,4° 7,1% 6,4 6,1 86,1 85,4
BD.3 7,9 7,4 6,6 6,2 84,0 83,4

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023 S
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Bb.4 8,4* 8,1° 7,1 6,8" 84,9 83,6

Bb.5 7,9%¢ 7,6® 6,6® 6,3* 83,6 82,9

ANS1 (d/c¢) 6,4¢ 6,4¢ 0,6° 9,0¢ 86,6 85,5
LSD, s 0,93 0,74 0,65 0,63 - -

Ghi chi: NH: Nhon Hung, AT An Tin; cdc gid tri trung binh trong cing mot cot khic nhau vé ky
hiéu chir cdi thé hién sur sai khic co y nghia thong ké ¢ xdc xuat 95%.

Két qua danh gia vé kha nang dé nhanh cta
cac dong/giong trong vu dong xuan nam 2022 -
2023 thé hién tai bang 3. Tai ca 2 diém phuong
Nhon Hung va xa An Tin, cac dong déu co kha
nang dé nhanh tot hon so voi giong doéi ching
ANSI. Trong d6, s6 nhanh t6i da dao dong tir 6,4
dén 8,4 nhanh tai phuong Nhon Hung va tir 6,4
dén 8,1 nhanh tai xa An Tin, dat gia tri cao nhét &
dong BD.4. S6 nhanh hitu hiéu tai phuong Nhon
Hung dao dong tir 5,6 dén 7,1 nhanh twong tmg voi
ty 1é nhanh héru hiéu tir 83,6 dén 86,6% va tai xa An
Tin dao dong tir 5,5 dén 6,8 nhanh tuong tng voi ty
lé nhanh httu hiéu tir 82,9 dén 85,5%. Danh gia vé

ty 1é nhanh hiru hiéu cho thdy, cac dong cé ty lé
nhanh hiru hiéu kha cao dao dong tir 82,9 dén
86,1% va xap xi so voi doi ching ANS1 dat 85,5 dén
86,6%.

Nhin chung & cé hai diém thi nghiém, mac du
s6 nhanh hitu hiéu ciua cac dong thi nghiém cao
hon giong do6i ching ANS1 tr 0,4 dén 1,5
nhanh/cay & ca 2 diém thi nghiém nhung ty lé
nhanh httu hiéu ctia cac dong thi nghiém la tuong
duong voi giong doi ching ANSI.

3.2. Nghién ctru kha ning chdng chiu sau,
bénh hai ctia cac dong lda gao mau thi nghiém

Bang 4. Tinh hinh nhiém sau, bénh hai ngoai dong ruéng ctia cac dong lia gao mau

®BVT: diém)
Sau Sau Dao on . Kho
A ‘1 , Dom nau N
1 duc than cuon la la van
Tén dong/giong
NH AT NH AT NH AT NH AT NH AT

Bb.1 0 0 1 1 0 0 1 1 1 1
Bb.2 0 0 1 1 1 1 1 1 1 1
Bb.3 1 1 1 1 0 0 1 1 1 1
Bb.4 1 1 0 0 0 0 1 1 1 1
Bb.5 1 1 0 0 1 1 3 1 3 3
ANSI1 (d/¢c) 1 1 1 1 1 1 3 1 3 3

Trong diéu kién thoi tiét vu dong xuan nam
2022 - 2023, & ca 2 diém thi nghiém chi xuat hién
mot s6 doi twong sau, bénh gay hai & mic do nhe
tir diém 1 dén 3. Trong d6, cac doi twong bénh hai
nhu ray nau khong xuat hién va gay hai, sau duc

than gay hai ¢ diém 1 trén da s6 cac dong, ngoai
trir dong BD.1 va BD.2, sau cudn 14 gay hai & phan
lon cac dong ¢ diém 1, ngoai trir dong BD.4 va
BD.5. Cac doi tuong bénh hai nhu dao on 1a gay
hai nhe & diém 1 trén cac dong nhu BDP.2, Bb.5 va
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ANSI1, bénh dom nau xuit hién trén tit ca cac
dong va gay hai nhe & diém 1 trén da so cac dong,
ngoai trir dong BD.5 va ANS1 bi gay hai ¢ diém 1 -
3; tuong tu, bénh kho van chi gay hai nhe ¢ diém 1
tréen da so cac dong, ngoai trirt BD.5 va ANS1 bi
gay hai ¢ diém 3.

Nguyén Thi Hoa va cs (2022) danh gia tinh
hinh nhiém sau, bénh hai cta 10 dong/giong lua
gao mau thi nghiém & tinh Nam Dinh trong vu xuin

2021 cho thay, sau cuon 1a (diém 1 - 3), sau duc
than (diém 0 - 3), ray nau (diém 0 - 5); bénh bac 14
bién dong tir diém 0 dén 5, benh dao 6n (diém O -
3), bénh kho vin (diém 0 - 3) [10]. Nhu vay, cac
dong lia gao mau trong nghién cttu nay budc dau
cho thdy, co kha niang khang sau duc than, sau
cudn 14, ray nau va bénh dao on 1a tot hon.

3.3. Nghién ctru cac yéu t6 cdu thanh ning
suat va niang sudt cia cac dong lda gao mau

Bang 5. Cac yéu t6 cdu thanh ning sudt cia cac dong ltia gao mau thi nghiém

. S6 bong S6 hat Khoi luong Ning suat Nang suat
Ten hitu hieu/m? chac/bong 1.000 hat ly thuyét thuc thu
dong/ | (bong) (hat) ® (ta/ha) (ta/ha)
giong
NH AT NH AT NH AT NH AT NH AT
BD.1 | 263,2° | 249,2" | 149,5® | 148,0° | 23,9° | 23,5* | 94,09 | 86,53 | 69,59% | 64,48
BD.2 | 267,4° | 254,8™ | 157,6* | 155,6° | 23,6° | 23,3° | 99,50 | 91,98 | 74,55 | 68,16
BDb.3 | 278,6® | 259,0° | 159,5* | 154,6* | 22,6 | 22,49 | 100,24 | 89,54% | 73,32% |66,70%
Bb.4 | 298,2* | 285,6* | 143,6® | 141,1® | 22,4% | 22,3% | 96,00 | 89,85 | 69,68 |66,21%
BDb.5 | 277,2% | 264,6® | 131,9° | 130,6" | 24,4> | 23,8" | 89,06 | 82,32 | 65,75" | 60,82°
ANSI c C ab ab a a b b b b
(/0 233,8° | 231,0° | 145,8* | 140,3* | 25,6 25,5 87,21° | 82,79 65,60° | 61,45
LSD, s | 27,25 | 2642 | 1824 | 17,11 | 040 | 045 | 1037 | 890 7,60 6,23

Ghi chu: NH: Nhon Hung, AT: An Tin; cdc gid tri trung binh trong cung mot cot khac nhau vé ky
hiéu chir cdi thé hién su sai khac co y nghia thong ké ¢ xdc xuat 95%.

Két qua danh gia cac yéu t6 cau thanh nang
suat ctua cac dong/giong duoc thé hién & bang 5.
Trong do, s6 bong hitu hieu dao dong tir 233,8
bong/m? (ANS1) dén 298,2 bong/m? (BD.4) &
phuong Nhon Hung va tir 231,0 bong/m’® (ANS1)
dén 285,6 bong/m* (BD.4) & xa An Tin. S6 hat
chic/bong dat cao nhat & dong BD.3 dat 154,6 hat
(xa An Tin) va 159,5 hat (phuong Nhon Hung);
nguoc lai dong BD.5 c6 s6 hat chac/bong thap
nhit véi 130,6 hat (xa An Tin) va 131,9 hat
(phuong Nhon Hung). Khai luong 1.000 hat cta
cac dong dao dong tir 22,4 dén 24,4 g (phuong
Nhon Hung) va 22,3 dén 23,8 g (xa An Tin), thap

hon so voi giong d6i ching ANS1 dat tir 25,6 va
25,5 g, sai khac nay co y nghia thong ké. Két qua
nay nhin chung la thap hon so véi cac mau giong
Ita mau thi nghiém & tinh Hoa Binh (24,1 - 27,3 g)
[20] va cac dong/giong ltia gao mau thi nghiém tai
tinh Nam DPinh (22,2 - 32,0 g) [10].

Gia tri nang suat ly thuyét va nang suat thuc
thu cta cac dong/giong trong thi nghiém tai
phuong Nhon Hung cho thdy, hai dong BD.3 va
BD.2 c6 nang suat ly thuyét cao, 1an luot 1a 100,24
ta/ha va 99,50 ta/ha (sai khac nay khong co y
nghia théng ké & muc a=0,05), tai xa An Tin, dong
BD.2 c6 niang suat ly thuyét cao nhat dat 91,98
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ta/ha (BD.2) (Bang 5). Vé ning suat thuc thu,
dong BD.3 va BD.2 dat cao nhat tai ca hai diém:
phuong Nhon Hung dat 73,32 ta/ha (BD.3) va
74,55 ta/ha (BP.2), xa An Tin dat 66,70 ta/ha
(Bb.3) va 68,16 ta/ha (BD.2). Panh gia chung tai
ca hai thi nghiém cho thay, cac dong lia gao mau
déu c6 nang suat cao hon doi ching tit 6,1 - 13,6%
tai diém phuong Nhon Hung va tir 4,9 - 10,9% tai
An Tin.

Két qua vé nang suat & cac giong lua gao mau
trong nghién ctru ndy cao hon nhiéu so voi cac
mau giong lia gao mau thi nghiém tai huyén ba
Bac, tinh Hoa Binh (ning suéat ly thuyét dao dong

tir 45,2 dén 59,6 ta/ha, nang suat thuc thu dao
dong tir 25,7 dén 40,0 ta/ha) [21]. Diéu nay ciing
pht hop vi day 1a nhitng giong ban dia thuong c6
nang suat thdp hon cac giong lda moi duoc chon
tao.

3.4. Nghién cttu chat luong gao ctia cac dong
Iia gao mau thi nghiém

Chat luong gao c6 thé dua vao hinh thic bén
ngoai, tinh dong nhat ctia hat gao, chat luong niu
nuong, mui thom va dinh duong [22]. Doi voi lua
gao mau, nhiéu két qua nghién cttu da chi ra gia tri
dinh duong cao c6 & vo hat mau [7].

Bang 6. Chi tiéu thwong phdm va chit luong gao

. Ty le Ty le Ty le Nhiét bo
Tén . . N A1 1A A
dong/eién gao lat ga0 nguyén dai/réong do hoa ho bén gel
&/81008 %) %) hat (diém) (mm)
Bb.1 76,8 72,7 2,6 2,0 39,00
Bb.2 79,4 76,0 3,1 2,0 51,33
Bb.3 78,4 74,0 35 2,3 74,67
Bb.4 77,6 73,6 34 2,5 55,33
BDb.5 76,8 73,5 3,1 2,2 87,67
ANSI1 (d/c) 77,3 57,5 2,6 6,0 45,00

Két qua danh gia mot so6 chi tieu thuong phdm
va chat luong gao thé hién tai bang 6 cho thay, cac
dong c6 ty 1é gao lat va gao nguyén & mixc cao voi
ty 1é gao lat tir 76,8% dén 79,4% va ty 1é gao nguyén
tr 72,7% dén 76,0%. Pa so cac dong co dang hat
thon voi ty 1é dai/rong hat lon hon 3,0 (tir 3,1 dén
3,5) ngoai trit dong BD.1 c6 dang hat trung binh
voi ty 1é dat 2,6. Nhiét do hoa ho cta cac dong lua
gao mau dao dong tir 2,0 dén 2,5 diém, riéng giong
do6i ching c6 nhiét do héa ho thap twong duong
voi diém 6,0; @0 bén gel khac nhau ro rét gitra cac
dong, trong d6 BD.1 c6 do bén gel cimg (39,00

mm), dong BD.3 va BD.5 c¢6 do bén gel mém lan
luot 1a 74,67 mm va 87,67 mm.

Ham luong amylose 1a mét trong nhimg yéu to
anh hudng truc tiép dén chat luong com. Theo tiéu
chuén danh gia caa IRRI (1996), gao c6 ham luong
amylose ¢ muc thap tir 10 - 20% thuong cho com
mém va déo, trong khi & mirc trung binh tir 20 dén
25% thuong cho com mém [23]. Panh gia trong thi
nghiém cho thdy, ham luong amylose ctia da so
cac dong/giong & muc thap, tir 12,95 dén 17,05%,
chi duy nhat dong BD.2 c6 ham luong amylose &
muc trung binh dat 21,48%. Cac giong thi nghiém
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c6 ham luong protein dao dong tir 7,09 dén 7,96%
trong d6 BD.1 c6 ham luong protein cao nhat va
BD.03 c6 ham lugng protein thap nhat. So voi doi

ching ANSI1, cac dong déu c6 ham luong protein
cao hon tir 0,08 dén 0,78% ngoai trir BD.3 c6 gia tri
thap hon (Bang 7).

Bang 7. Chi tieu dinh duong va chat luong com ndu

Chi tiéu dinh duong Chat lwong com nau
Tén Ham Ham Ham Ham bo .. i
Ly A Mui Vi
dong/giong | luong luong luong luong mém
) P . \ thom ngon
amylose | protein sat antho-cyanin déo diém) | (didm)
(%) (%) | (mg/kg) | (mg/100g) | (diém)
Bb.1 13,61 7,96 25,14 25,69 3,8 2,0 2,8
Bb.2 21,48 7,88 21,08 15,36 3,2 1,0 2,8
Bb.3 12,95 7,09 22,22 18,73 4,0 1,6 3,0
Bb.4 16,15 7,83 24,05 34,57 4,0 2,0 3,2
Bb.5 14,10 7,26 23,27 37,92 4,0 1,0 3,0
ANSI1 (d/c) 17,05 7,18 20,77 1,69 4,0 1,0 2,6

Ham luong sit dao dong tuir 20,77 dén 25,14
mg/kg, trong d6 BD.1 c6 gia tri cao nhat. So voi
doi chung ANSI, tat ca cac dong déu c6 ham luong
sit cao hon tir 0,31 dén 4,37 mg/kg, twong duong
ter 1,4 dén 21,0%. Két qua phan tich nay twong dong
v6i nghién cttu cta Shao va cs (2018), theo d6 gao
mau con chtra ham luong sit, kém va mangan cao
hon gao trang [3]. Him luong anthocyanin ctia cac
dong dao dong tir 15,36 dén 37,92 mg/100 g va
déu cao hon do6i ching gao triang ANS1 (1,69
mg/100 g), trong d6 2 dong gao tim than la BD.4
va BD.5 c6 ham luong anthocyanin cao, 1an luot 1a
34,57 va 37,92 mg/100 g, ti€p dén la giong gao do
BDb.1 (25,69 mg/100 g). Két qua nay ciing phu hop
voi nghién ctru ctia Gunaratne va cs (2013), theo
d6 sac to anthocyanin chd yéu ndm trong gao den
va tim [2] va gidm dan trong gao mau nau va do
[24]. Tuy nhién, ham luwong anthocyanin ctia cac
dong gao mau trong nghién ctu nay thap hon
giéng gao cdm (46,86 mg/100 g) [25] va giong lua
té cdm [26]. Cac nghién ctu cing cho rang,
phuong phap, dung moi, nhiét do va thoi gian ly

NONG NGHIEP VA PHAT TRIEN NONG THON

trich cting anh hudng dén ham luong anthocyanin.

Vé chat luong com nau cho thay, da so6 cac
dong c6 com mém déo véi mic diém tir 3,8 dén
4,0, rieng dong BD.2 c6 com hoi mém tuong
duong 3,2 diém. Com khong c6 mui dac trung
hoac c6 nhung huwong thom kém dic trung duoc
danh gia tir 1,0 dén 2,0 diém. Vi ngon duoc danh
gia tr 2,8 dén 3,2 diém, trong do dong BP.4 duoc
danh gia cao nhat.

4. KET LUAN

ba xac dinh duoc 2 dong lua gao mau ngin
ngay, nang suat kha, chat luong tot dong BD.1 c6
thoi gian sinh trudng ngan tir 112 dén 114 ngay,
nang suat binh quan dat 64,48 - 69,59 ta/ha, ting
tir 4,9 dén 6,1% so voi doi ching ANS1, gao c6 mau
d6, ham luong amylose thap 13,61%, ham luong
protein dat 7,96%, ham luong sat dat 25,14 mg/100
g, ham luwong anthocyanin dat 25,69 mg/100 g.
Dong BD.4 c6 thoi gian sinh truéng ngan tir 113
dén 115 ngay; nang suat binh quan dat tir 66,21
dén 69,68 ta/ha, ting thém 6,2 dén 7,7% so voi doi
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ching ANS1, gao ¢6 mau tim than, ham luwong
amylose thap 16,15%, ham luong protein dat 7,83%,
ham luong sat dat 24,05 mg/100 g, ham luong
anthocyanin dat 34,57 mg/100 g.
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RESEARCH ON GROWTH, DEVELOPMENT, YIELD AND QUALITY OF SOME NEW COLORED
RICE LINES IN BINH DINH PROVINCE

Nguyen Hoa Han!, Ho Huy Cuong®, Ho Si Cong?,
Pham Van Nhan!, Ta Thi Huy Phu!, Nguyen Xuan Thuy Quynh!, Phan Thi Phuong Nhi?

! Agricultural Science Institute for Southern Coastal Central of Vietnam

“University of Agriculture and Forestry, Hue University

Summary

The study was carried out at two sites (An Tin, Nhon Hung) in Binh Dinh province during the
Winter-Spring crop of 2022-2023 in order to identify colored rice lines with short duration, good
yield and quality, rich in nutritional value, suitable for intensive farming local conditions. The
experiment had 5 new lines and 1 normal variety, namely ANS1 for control, arranged RCBD
design with three replications. The results identified two colored rice lines, they were BD.1 with
short growing time from 112 to 114 days, yield from 64.48 to 69.59 quintals/ha, red rice, 13.61%
amylose content, 7.96% protein content, 25.14 mg/kg iron content, 25.69 mg/100 grams
anthocyanin content. And the BD.4 had a short growth period from 113 to 115 days, yield from
66.21 to 69.68 quintals/ha, black-purple rice, 16.15% amylose content, 7.83% protein content, 24.05
mg/kg iron content, reached, 34.57 mg/100 g anthocyanin content.

Keywords: Colored rice, short duration, yield, nutritional value.

Ngudi phan bién: TS. Tran Van Manh
Ngay nhan bai: 26/5/2023

Ngay thong qua phan bién: 20/6/2023
Ngay duyét diang: 27/6/2023
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NGHIEN CUU DA DANG DI TRUYEN
CAC MAU GIONG SEN (Nelumbo spp.)
BANE CHi THI RAPD VA ISSR
Ding Van Dong!, Bui Thi Hong?, Nguyé&n Thi Hong Nhung?,
Bui Thi Héng Nhuy!, Chu Thi Ngoc My, Nguyén Thi Hoa My?,
Nguyén Thanh Thao? Ngoé Thi Héng Tuoi®, Pinh Truéng Son®* *

TOM TAT

Cay sen (Nelumbo spp.) thudoc ho Nelumbonaceae 1a cay cé vai tro quan trong trong van hoa,
dinh dudng va y hoc ctia nguoi Viet Nam. Nghién ctru nay st dung 13 chi thi RAPD va 10 chi thi
ISSR dé nghién cttu da dang di truyén ctia 80 mau giong sen duoc thu thap tir mot s6 dia phuong
trong va ngoai nudc. Cac moi da phat hién duoc 224 locus (124 locus véi chi thi RAPD va 100
locus véi chi thi ISSR) va nhan ban dwoc 10.819 san phdm PCR. Hé s6 twong dong di truyén cta
cac méu giong sen dao dong tir 0,51 - 0,93. O he s6 twong déng di truyén trung binh 1a 0,74, 80
mau giong sen duoc tach thanh 7 nhém chinh, trong do, c6 2 nhém chi c6 1 mau giong (FLO31 va
FL042). Diéu nay cho thay, mic do da dang di truyén ctia cac méu giong sen nghién ctru 1a rat
cao. Cac mau giong sen nay cé thé 1a nguon gen quan trong cho bdo ton va phat trién nguén gen

Sen.

Tt khoa: Cay sen, chi thi ISSR, RAPD, da dang di truyén.

1. BAT VAN BE

Cay sen (Nelumbo spp.) duoc st dung vao
nhiéu muc dich nhu lam canh, duoc liéu va co6 gia
tri van hoa, ton giao. Cac b phan ctia cay sen nhu
14, hoa, hat va ct duoc st dung dé ché bién mon
an nhu goi ngé sen, mut sen, tra sen... [1]. Do ¢o6
nhiéu cong dung trong nhiéu khia canh ctia cugc
song, cay sen ngay cang trd thanh mot loai cay
canh pho bién.

Nghé trong sen canh hodc sen 14y hat c6 thé
dem lai hieu qua kinh té cao. Thi truong trong
nudc va quoc té danh gia cay sen va cac san pham
ttr cay sen la co tiém nang [2], [3]. Mac du vay,
nang suat, chat luong ctia cac giong sen hién co

' Vién Nghién ctru Rau qua

2 Khoa Cong nghé sinh hoc,

Hoc vién Nong nghiép Viét Nam

* Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam
* Vién Sinh hoc Nong nghiép,

Hoc vién Nong nghiép Viét Nam

* Email: dtson@vnua.edu.vn

chua dap tmg duoc nhu cau cta nguoi tieu dung
cling nhu nguoi trong sen dan toi dién tich tréong
sen & Viét Nam con it [3]. Chinh vi vay, can thiét
phai tién hanh chon tao cac giong sen moi dap tng
duoc thi hiéu nguoi tieu diing trong va ngoai nudc.

bé phuc vu cho cong tac chon tao gidng sen
moi thi viec danh gia nguon gen, trong d6 c6 danh
gi4a da dang di truyén, phuc vu lua chon duoc cac
cap bo me 1a vo cung quan trong [4]. Panh gia da
dang di truyén co thé stt dung nhiéu loai chi thi
phan tir khac nhau, trong do, cac chi thi dya trén
nguyén ly PCR nhu RAPD va ISSR duoc st dung
kha phé bién [5], [6], [7] va 1a cong cu hiru hiéu
giup cong tac chon tao giong lua chon vat lieu bo
me [8]. Nghién cttu nay duoc thuc hién nham
danh gia su da dang di truyén ctia 80 mau giong
sen thu thap tir cac dia phuwong trong va ngoai
nuéc bang chi thi RAPD va ISSR. Két qua phan
tich c6 thé duoc st dung trong cong tac bao ton va
phat trién ngudn gen ciing nhu chon tao gidng sen
moi.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vat lieu nghién ctu

- Do tuong nghién cinr. Tap doan 80 mau
giong sen (Nelumbo spp.) duoc thé hién ¢ bang 1.

- Vat liéu nghién curu: ADN duoc tach tir mo 1a
ctia 80 mau giong sen.

2.2. Phuong phap nghién ctru

ADN ctia cac mau giong sen duoc tach tir 1a
theo quy trinh ctia Masoomi-Aladizgeh va cs
(2019) [9]. Su nguyén ven, néng do va do tinh sach
ctia ADN téng so6 sau tach chiét duoc kiém tra
bang phuong phap dién di trén agarose 1,0% va
tren may quang pho (Eppendorf BioPhotometer
Plus).

Cac moi UBC_ISSR duoc thiét ké boi
University of British Columbia, Canada, trinh tu
cac moi RAPD duoc thiét ké bai Operon Tech. Inc.
Alameda, CA, USA. Thong tin cu thé vé trinh tu
moi, nhiét do gan moi duogc thé hién & bang 2 va 3.

St dung bo kit MyTaq™ mix 2X (Bioline,
UK), 0,5 ptM moi va 40 ng ADN téng s6 cho méi
phan tmg PCR tiéu chudn. Phan tng PCR duoc
thuc hién trén may T100 Thermal Cycler (Bio-
Rad) theo chu trinh sau: 94°C - 5 phut, (94°C - 30
giay, Tm - 30 giay, 72°C - 2 phut) x 35 chu ky, 72°C
- 10 phut.

Khi thiét 1ap ma tran nhi phan, cac bang vach
san phdm ADN trén ban gel dién di sang ro duoc

ghi diém 1, vi tri khong c6 bang vach ghi diém 0.
He so twong dong di truyén duoc xac dinh theo
Sokal va Michener (1958) [10] va duoc tién hanh
trén phan mém NTSYS 2.1.

He so PIC duoc xac dinh theo cong thic PIC =
1-Y (Pij)*.

Trong d6: Pij 1a tan s6 xuat hién ctia bang i
phat hién béi moi j [11].

Chi s6 sai khac ctia moéi cap moéi Rp (resolving
power), Rp =Y Ib.

Trong do: Ib 1a gia tri dai dién cho thong tin
cua doan. Ib = 1-(2x[0,5-p|), trong d6 p 1a ty le
cac mau xuat hién bang vach [12].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tach chiét ADN tdng s6

ADN téng s6 sau khi tach chiét duoc kiém tra
muc do tinh sach va su nguyén ven ciing nhu dinh
luong bang ky thuat dién di (Hinh 1) va do quang
phé (Bang 1). Két qua dien di cho thady 80 mau
ADN téng s6 thu duoc c6 bang vach ro rang, kich
thudc 16n, do tinh sach cao, nong do 16n. Két qua
trén cho thay, mac du ADN cé bi dut gay nhung
van dap tmg tot muc dich st dung lam ADN khuon
cho qua trinh phan tich da dang bang chi thi phan
tit RAPD va ISSR. ADN sau d6 duoc pha loang toi
nong do 20 ng/ul dé thuc hién cac phan tng PCR.

M 12 34567 8 9101112 13 141516 17 1819 20 212223 24 25 26 27 28 29 3031 32 33 34 35 36 3738 39 40

YWew e

Yawww o W W -

M 4142 43 4445 46 4748 49 50 51 52 53 54 55 56 57 58 59 60 61 6263 64 6566 6768 69 70 71 72 7374 75 76 7778 79 80

\Ju-: |

Hinh 1. Két qua kiém tra ADN tdng s6 cia 80 méu giéng sen trén gel agarose 1%.
M: thang chudn ADN 1 kb, tir 1 - 80: ADN tong so cia 80 mau giong sen
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Bang 1. Tén, ngudn goc va két qua tach chiét ADN t6ng s6 ctia 80 mau giong sen

TT Giéng Ki hiéu Nguén géc Agﬁrzﬁgdfub OD 260/280
1 | Red Philip FLOO01 Trung Quoc 970 1,90
2 | Bat Tran Hong FL002 Trung Quoc 793 1,94
3 | Shitong Shuai FL003 Trung Quoc 447 1,76
4 | Golden Monkey FLO04 Trung Quoc 1.070 1,79
5 | Drop Blood FL005 Trung Quoc 987 1,84
6 | Quan Am Tréng FLO06 Thai Lan 969 1,74
7 | Phuong Hoang Lira FLO07 Trung Quoc 934 1,95
8 | White Moon FL008 Thai Lan 701 1,87
9 | Red Rosy FL009 Trung Quoc 1.044 1,84
10 | Bloom And Healthy FL0O10 Trung Quoc 593 1,85
11 | Juwaba FLO11 Trung Quoc 918 1,93
12 | Pink Rose FLO12 Trung Quoc 1.200 1,72
13 | T& Quy FLO13 Viét Nam 323 1,78
14 | T4o Trang FLO14 Trung Quoc 1.208 1,77
15 | Gold And Jade Peony FLO15 Trung Quoc 689 1,90
16 | Kinzui FLO16 Nhat Ban 848 1,91
17 | CaRot Vit Dang FLO017 Trung Quoc 515 1,78
18 | Grand Master FLO018 Trung Quéc 573 1,85
19 | Jinse FL019 Trung Quoc 455 1,87
20 | S1000 FL020 Trung Quéc 1.053 1,77
21 | Quan Am Hong FL021 Thai Lan 1.209 1,70
22 | Cung Dinh Vién Hong FL022 Viét Nam 655 1,86
23 | Oga FL023 Nhat Ban 323 1,66
24 | New Lanceolate FLO24 Trung Quéc 1.110 1,81
25 | Charming Lip FL025 Trung Quoc 242 2,10
26 | Zhongsan Hongtai FLO026 Trung Quéc 972 1,77
27 | Cam Nhat FL027 Trung Quoc 291 1,72
28 | Red Flag FL028 Trung Quoc 769 1,80
29 | Dbo Bac Kinh FL029 Trung Quoc 156 2,06
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30 | Thay Tay Hong An FL030 Trung Quoc 556 1,85
31 | Truong Tinh Yén FLO31 Trung Quoc 444 1,63
32 | Midnight FL0O32 Thai Lan 542 1,91
33 | Red Roeny FL033 Trung Quoc 615 1,86
34 | Makota FL034 Thai Lan 677 1,78
35 | Pror Pink FL035 Trung Quoc 532 1,78
36 | Super FL036 Trung Quoc 1.175 1,70
37 | Zhongsan Sing FLO037 Trung Quoc 171 2,08
38 | Super 14B FLO038 Trung Quoc 359 2,08
39 | White Poeny FL039 Trung Quoc 583 1,79
40 | Green Cloud FL040 Trung Quoc 1.052 1,74
41 | Phat Am FLO41 Trung Quoc 1.164 1,70
42 | Pink Diamond FL042 Thai Lan 715 1,67
43 | Golden Apple FL043 Trung Quéc 643 1,73
44 | Bi Ngan FL044 Trung Quéc 1.083 1,63
45 | New Brocade FL045 Trung Quoc 590 1,81
46 | T4o Hong FL046 Trung Quoc 808 1,94
47 | Ngoc Luc Bao FLO47 Trung Quoc 909 1,92
48 | Cherry FL048 Trung Quoc 769 1,86
49 | Autum In Morning FL049 Trung Quoc 1.153 1,70
50 | Anh Trang FLO50 Trung Qudc 603 1,87
51 | Bach Diép HT Trang FLO51 Viét Nam 1.062 1,89
52 | Bach Diép HT Hong FL052 Viét Nam 946 1,81
53 | Cung binh Trang Canh Pon | FLO053 Viet Nam 538 1,66
54 | Jade In Jining FLO54 Trung Quoc 819 1,90
55 | Mini Héng FLO055 Trung Quoc 672 1,97
56 | Pink Lady 2 FL056 Trung Quoc 1.153 1,71
57 | Pink Lady 1 FLO57 Trung Quoc 1.196 1,63
58 | Anh Dwong FLO58 Trung Qudc 976 1,89
59 | Super Mini Trang FL059 Trung Quoc 358 1,70
60 | Nghi Luong FL060 Trung Quoc 1.018 1,78
61 | Sen Héng Bac Giang SL001 Viét Nam 409 1,81
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62 | Sen Hong Bong Thap SL002 Viét Nam 287 1,64
63 | Sen Trang Dong Thap SL003 Viét Nam 1.050 1,79
64 | Sen Hong My Dic SL004 Viét Nam 544 1,85
65 | Sen Hong Phu Tho SL005 Viét Nam 593 1,93
66 | Sen Hong Ha Nam SL006 Viét Nam 253 2,03
67 | Sen Hong Quang Ninh SL007 Viét Nam 198 1,97
68 | Bach Lién SLO08 Viét Nam 761 2,06
69 | Sen Trang Hau Giang SL009 Viét Nam 471 1,84
70 | Sen Mat Bang Ha Noi SL010 Viét Nam 582 1,92
71 | Rinoun SLO11 Nhat Ban 549 1,86
72 | Trang Thanh Oai SLO12 Viét Nam 542 1,83
73 | Tinh Tam Hué SLO013 Viét Nam 956 1,91
74 | Gia Truong lién SL014 Nhat Ban 603 2,04
75 | Sen Hong Ba Vi SL015 Viét Nam 265 2,07
76 | Thai Hong Bao SLO016 Nhat Ban 425 1,70
77 | Triéu bién Tu Hong Lién SL017 Nhat Ban 1.108 1,78
78 | Kuwana SLO018 Nhat Ban 387 1,78
79 | Himemari SL019 Nhat Ban 193 1,66
80 | Bao Kinh Ty SL020 Nhat Ban 659 1,84
cho bang vach san phdm PCR sang ro va déu

3.2. Panh gia da dang di truyén ctia 80 miu
gibng sen binggchi thi RAIED Y cho da hinh va duoc lua chon cho phéan tich da

, i dang di truyén cho 80 mau giong sen thu thap
Két qua chay dién di sén pham PCR trén gel  qyoc.

123 45 67 8 910 1112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

M
=

S . < 3 z
s;s-s:--i-.pi--.suiil.--.-nmllgﬂntti!Q =
E - - o b - - T o B : -

M 4142 43 44 45 46 47 48 49 50 5152 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

----------h----.-----l---ii.;."“.‘.".

Hinh 2. Sin phdm PCR nhan ban bdi méi RAPD APH 18
M: thang chuan ADN 1 kb, tir 1 - 80: san pham PCR nhan ban duroc tir 80 mau giong sen

16 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023



KHOA HOC CONG NGHE

13 moi RAPD da nhan ban duoc 5.448 bang
san pham PCR, trung binh 419,08 bang/moéi. S6
luong bang trung binh nhan ban duoc trén moi
moi dao dong tir 292 (OPA 02) dén 783 (APH 18)
(bang/moéi). Trung binh méi moi nhan ban duoc
5,24 bang/mau trong do chi thi APH 18 nhan ban
duoc s6 bang/mau 1a 1on nhat, dat 9,79 bang/mau.
Cac chi thi OPA-02, OPC 3 cho s6 bang ADN
trung binh/mau giong dat thdp nhat (lan luot 1a
3,65 va 3,68).

13 méi RAPD nhan ban duoc téng s6 124 locus
voi ty 1é locus da hinh dat 100%. Trung binh moi
moi nhan ban duoc 41,54 locus trong tong s6 80 ca

thé. M6i nhan ban duoc s6 locus cao nhat (14
locus) 1a OPA18 trong khi d6 modi OPA 2 chi nhan
ban duoc 6 locus (Bang 2). Li va cs (2010) [13]
phat hién ty lé locus da hinh cta 87 mau giong
thuoc chi Sen (NVelumbo) bang chi thi RAPD la
96,4%. Nhu vay, ty 1é locus da hinh ma cac chi thi
RAPD phat hién duoc trong nghién cttu nay (100%)
la cao hon so v6i nghién ctu cua Li va cs (2010)
[13]. Han va cs (2007) [14] stt dung 19 méi RAPD
dé phan tich da dang di truyén cta 330 mau giong
sen ciing thu duogc ty 1é da hinh cta cac locus dat
85,38% (Nelumbo nucifera), thap hon so voi két
qua cta nghién ctru nay.

Bang 2. Hiéu qua phan tich da dang di truyén ctia cic méi RAPD trén 80 miu gidng sen

S6 locus Tg;é S6 gé Tigﬁ;é So Chi so

Tenmei| TRCEmS [P i | ahan | SRS ess | R

53 () duoc cuacact oeus ban giong PIC cap moi
tocus) | 2 | cathd)| 99 | (ang) [Rp)

%) (bang)
OPE 04 | GTGACATGCC | 32 8 100 28 416 5,20 0,29 3,30
OPG 05 | CTGAGACGGA | 32 8 100 44 353 441 0,40 5,13
OPC03 | GGGGGTCTTT | 32 8 100 64 294 3,68 0,33 3,65
OPA 18 | AGGTGACCGT | 32 14 100 74 421 5,26 0,35 7,33
OPCO01 | TTCGAGCCAG | 32 10 100 48 450 5,63 0,27 4,25
OPA 02 | TGCCGAGCTG | 34 6 100 8 292 3,65 0,22 1,70
OPA 01 | CAGGCCCTTC | 34 11 100 18 515 6,44 0,35 5,18
OPA 03 | AGTCAGCCAC | 32 10 100 64 438 5,48 0,35 5,00
OPD 02 | GGACCCAACC | 34 10 100 39 463 5,79 0,32 4,73
OPE 18 | GGACTGCAGA | 32 7 100 6 363 4,54 0,23 2,18
APH 18 | GAATCGGCCA | 32 13 100 56 783 9,79 0,23 4,33
OPR 12 | GTGACATGCC | 32 10 100 66 316 3,95 0,33 4,70
OPQ 01 | CTGAGACGGA | 32 9 100 25 344 4,30 0,39 5,20
Téng 124 5.448

Trung binh/moéi 9,54 100 41,54 419,08 5,24 0,31 4,36
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Heé so PIC thuong duoc dung dé danh gia kha
nang phan tich da hinh cta mdi [15]. Trong
nghién cttu nay, gia tri PIC thip nhat va cao nhat
duoc tim thdy & moi OPA 02 (0,22) va OPG 05
(0,40), gia tri PIC trung binh 1a 0,31 (Bang 2). Nhu
vay, c6 thé ndi cac moéi RAPD st dung trong
nghién cttu nay c6 nang luc phat hién da hinh kha
cao. Trong khi do, nghién cttu caa Li va cs (2010)
[13] chi thu duoc hé s6 PIC trung binh cta 11 chi
thi RAPD 1la 0,18 khi nghién ctu su da dang di
truyén ctia 87 mau giong thuoc 2 loai sen 1a M.
nuciferava N. lutea.

Theo Prevost va Wilkinson (1999) [12], moi
nao cho chi s6 Rp cang cao thi kha niang phan biét
kiéu gen cang cao. Chi s6 Rp thap nhat duoc quan
sat thay & moi OPA 02 (1,7) trong khi d6 moi OPA
18 cho chi s6 Rp cao nhat (7,33).

Heé s6 tuong dong di truyén duoc st dung dé
phan tich moi quan he di truyén gitta cac ca thé.

0.79

Mtc do twong déng di truyén cang cao thi hai mau
cang gan nhau vé di truyén va nguoc lai. Hé so
tuong dong ctia 80 mau giong sen duoc phan tich
bang chi thi RAPD dao dong tir 0,38 - 0,98 va dat
trung binh 1a 0,73. Két qua trén chirg t6 80 mau
giong sen thu thap duoc 1a c6 do da dang di truyén
rat cao. Han va cs (2007) [14] khi phan tich cac
mau giong sen phat hién thay su da dang di truyén
dao dong tir 0,654 toi 0,956. Nhu vay, két qua
nghién ctru vé hé s twong dong di truyén caa 80
mau giong sen ctia nghién cttu nay c6 su khac biet
di truyén 1a nhiéu hon so véi nghién ctru trén.

Tt hé so6 twong dong di truyén ctia 80 mau
giong sen, st dung phuong phap phan cum
UPGMA trong phan mém NTSYSpc 2.1 dé lap
biéu d6 moi quan hé di truyén gitta 80 mau giong
sen duoc phan tich bang cac chi thi RAPD (Hinh
3).

0.89

Coefficient

Hinh 3. So @6 m6i quan hé di truyén ctia 80 mau giéng sen dugc phan tich béi chi thi RAPD.

Tai gid tri hé so tuong dong di truyén trung binh Ia 0,73 (vi tri nét dut), 80 mau giong sen duoc phan

thanh 7 nhom chinh

18
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Hinh 3 cho thay, tai gia tri hé s6 tuong dong di
truyén trung binh 13 0,73 (73%), 80 mau giong sen
duoc phan thanh 7 nhém chinh. Trong khi nhém
VII chi ¢6 1 giong (FLO031), nhom VI ¢6 2 giong
(FL048 va FL059) thi cac nhom khac chiém rat
nhiéu giong. Dua trén so d6 moéi quan hé di
truyén, vé tong thé thi giong FL031 1a giong c6 hé
so tueong dong di truyén thap nhat so voi cac giong

con lai va 2 giong c6 moéi quan he di truyén gan
nhat 1a FL042 va FL053.

Két qua nghién ctu cho thay, viéc st dung chi
thi phan tir RAPD da cho phép phan tich duoc su
da dang ctia 80 mau giong sen thu thap duoc. Tuy
nhién, dé c6 két luan chinh xac hon thi viéc st
dung thém chi thi phan t& ISSR nham phan tich
moi quan hé di ctia 80 mau giong sen nay la can
thiét.

Bang 3. Hiéu qua phan tich da dang di truyén ctia cac mdi ISSR trén 80 mau giong sen

So
locus
Tm | phat
(°C) | hien

duoc
(locus)

Teén moi Trinh tu moi

, T6 , .

Tyleda| S6cd | Obgﬁ S6 Chi s6

hinh thé nhéng bang | Hé | sai khac

cuia cac | mang , /mau | so | giita cac

ban A

locus | locus duoc | E0N8 PIC | cap moi

0/ 7 h,C‘ 3 bv

(%) |(cathe) (bing) (bang) (Rp)

UBC 848 | CACACACACACACACARG | 53,9 9

100 67 602 7,5 10,24 2,95

UBC 873 | GACAGACAGACAGACA 48,2 8

75,0 43 437 50 026 3,38

UBC 824 | TCTCTCTCTCTCTCTCG 52,4 9

77,8 80 456 50,7 10,24 3,40

UBC 814 | CTCTCTCTCTCTCTCTA 50 13

76,9 20 648 81 [0,25| 4,90

UBC 811 | GAGAGAGAGAGAGAGAC | 524 | 17

100 27 614 77 1034 8,65

UBC 889 | DBDACACACACACACAC 47,6 9

100 78 424 53 10,20 245

UBC 888 | BDBCACACACACACACA 47,6 9

100 61 995 69 030 3,593

UBC 891 | HVHTGTGTGTGTGTGTG | 47,6 8

100 62 430 54 1035 4,15

UBC 807 | AGAGAGAGAGAGAGAGT 50 8

100 56 519 6,5 021 2,68

UBC 808 | AGAGAGAGAGAGAGAGC | 524 | 10

90 62 686 86 (023 | 2,85

Téng 100

0.371 | 67,14

Trung binh/moi 10

91,97 | 556 |537,10| 6,71 [ 0,26 | 3,89

Ghi chiu: Mot so moi thodi hod (degenerate primer) co sir dung céc nucleotide duoc viét dudi cac ky
hiéu khéc biét. Trong do: R co thé Ia nucleotide A/G, B cd th€ I nucleotide C/G/T (khong phai A), D co
thé 14 nucleotide A/G/T (khong phédi C), H co thé Ia nucleotide A/C/T (khong phai G) va V co thé Ia

nucleotide A/C/G (khong phai T).
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3.3. P4anh gia da dang di truyén cta 80 miu
giong sen voi chi thi ISSR

Trong nghién cttu nay, 10 chi thi ISSR da duogc
stt dung dé danh gia su da dang di truyén cta 80
mau giong sen. 10 chi thi ISSR da nhan ban duoc
téng s6 5.371 san phdm PCR, s6 san phdm/moi
dao dong tir 424 (UBC 889) dén 686 (UBC 808)
san pham va dat trung binh 1a 537,10 san
phdm/moi. 10 chi thi ISSR da nhan ban duoc 100
locus, trung binh ty 1é locus da hinh chiém 91,97%.
C6 6/10 moi cho ty 1é da hinh 100%. Mé6i UBC 811
phat hién duoc t6i 17 locus trong khi d6 cac moi
UBC 873, UBC 891, UBC 807 phat hién duoc so
locus 1a thap nhat (8 locus) (Bang 3).

Dai voi cac chi thi ISSR, gia tri PIC thap nhat va
cao nhat duoc tim thay ¢ méi UBC 889 (0,20) va

0.68 0,75 0.81

moi UBC 891 (0,35), hé s6 PIC trung binh 1a 0,26
(Bang 3). Nhu vay, c6 thé no6i cac moi ISSR sit dung
trong nghién ctru nay co6 nang luc phat hién da hinh
& mtuc trung binh.

boi voi chi s6 Rp, gia tri Rp thap nhat duoc
quan sat thay & moi UBC 889 (2,45) va dat cao nhat
o moi UBC 811 (8,65).

Heé s6 tuong dong di truyén ctia 80 mau giong
sen dugc phan tich boi chi thi ISSR dao dong ti
0,46 - 0,95 va dat trung binh 14 0,75. Két qua phan
nhom boi phuong phap UPGMA cho thay, méi
quan hé di truyén ciua 80 mau giong sen la rat
khéc biet. O muc do da dang di truyén trung binh
14 0,75 (vi tri nét dat), 80 mau giong sen duoc phan
thanh 6 nhém (Hinh 4).

0.88

Coefficient

Hinh 4. So d6 méi quan hé di truyén ctia 80 mau giong sen dugc phan tich bai chi thj ISSR.

Tai gid tri hé so twong dong di truyén trung binh 12 0,75 (vi tri nét dirt), 80 mau giong sen diroc phan

thianh 6 nhom
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3.4. Két hop chi thj ISSR va RAPD trong d4anh
gi4 da dang di truyén 80 mau giong sen

Thong thuong, s6 locus phat hién duoc cang
nhiéu thi két qua xac dinh moi quan hé di truyén
gitta cAc mau giong nghién ctru sé cang chinh xac.
Chinh vi vay, viéc két hop 2 chi thi RAPD va ISSR
trong mot phan tich thuong duwoc thuc hién. 23 chi
thi da phat hién duoc téng s6 224 locus va nhan

0.67 0.73 0.80

ban duoc téng s6 10.819 san pham PCR (Bang 2 va
3). Két qua xac dinh so d6 twong dong di truyén
clia cac mau giong sen cho thay, hé so twong dong
di truyén cta 80 mau giong dao dong tir 0,51 - 0,93.
& hé so tuong dong di truyén trung binh 1a 0,74
(twong tng voi 74%), 80 mau giong sen duoc chia
thanh 7 nhom chinh trong do c6 2 giong 1a FL0O31
va FL042 tach thanh 2 nhém khac biét (Hinh 5).

0.86 0.93

Coefficient

Hinh 5. So @6 méi quan hé di truyén ctia 80 mau giéng sen duoc phan tich
bdi két hop 2 chi thi RAPD va ISSR.

Tai gid tri hé so twong dong di truyén trung binh 12 0,74 (vi tri nét dirt), 80 mau giong sen diroc phan

thanh 7 nhom
4. KET LUAN VA KIEN NGHI
4.1, Két luan

Nghién cttu da st dung téng so 23 méi (13 chi
thi RAPD va 10 chi thi ISSR) dé xac dinh su da
dang di truyén ctia 80 mau giong sen co ngudn goc
trong hoac ngoai nudc. Cac chi thi da phat hién

duoc 224 locus (124 véi RAPD va 100 va voi ISSR)
va nhan ban duoc téng s6 10.819 san phdm PCR.
Két qua cho thay, hé s6 twong dong di truyén caa
80 mau giong sen khi két hop ca 2 chi thi dao dong
tir 0,51 - 0,93. O hé s6 twong dong di truyén trung
binh 1a 0,74 (twong tmg v6i 74%), 80 mau giong sen
duoc chia thanh 7 nhém chinh. Tap doan 80 mau
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giong sen thu thap duoc c6 muc do da dang di
truyén rat cao. Cac mau giong sen nay sé la nguon
gen quy phuc vu cho cong tac bao ton va phat trién
ngudn gen va chon tao gidng sen moi.

4.2. Kién nghi

Co thé van dung két qua nghién ctu trén
trong cong tac bao ton va chon tao giéng sen moi.

LOI CAM ON

Nhom tac gid xin cam on B¢ Nong nghiép va
PTNT d3 téi tro kinh phi, thong qua dé tai “Nghién
citru chon tao giong sen lam cdnh va sen Iiy hat
phu hop voi cdc diéu kién trong trot khdc nhau” dé
chung to1 thure hién cong trinh nay.
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ASSESSMENT OF GENETIC DIVERSITY OF 80 LOTUS ACCESSIONS (Nelumbo spp.)
BY RAPD AND ISSR MARKERS
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Summary

Lotus (NVelumbo spp.) belongs to the Nelumbonaceae family, which plays an important role in the
culture, nutrition, and medicine of the Vietnamese people. This work used 13 RAPD and 10 ISSR
molecular markers to study the genetic diversity of 80 collected lotus accessions. 23 primers
detected 224 loci (124 loci by RAPD and 100 loci by ISSR markers) and successfully amplified
10,819 PCR products. The genetic similarity coefficient of 80 lotus accessions ranged from 0.51 to
0.93. At the average genetic similarity coefficient of 0.74, 80 lotus accessions were separated into
7 main groups, of which two groups have only one cultivar (FL031 and FL042). These results
show that the genetic diversity of the studied lotus accessions is very high. These lotus
accessions could be an important source for the conservation and development of lotus genetic
resources and for developing new lotus varieties.
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KHAO SAT DIEU KIEN MOI TRUONG
TRONG NHAN GIONG SA NHAN TiMm
(Amomum longiligulare) DUO1 SU GIAM SAT
VA DIEU KHIEN CUA HE THONG TU BONG loT

Khuc Thi An!, Van Héng Cam?, Poan Vii Thinh?*

TOM TAT

Nong nghiép cong nghé cao 1a mot trong nhitng dinh huong dang dugc nhiéu nguodi quan tam.
Nghién ctru nay tap trung vao xac dinh diéu kién moi truong phit hop véi nhan gidng sa nhan tim
(Amomum longiligulare) thong qua hé thong IoT (Internet of Things). He thong IoT duoc xay
dung c6 thé thu thap va luu trit cac dir liéu vé anh sang, nhiét do khong khi, do 4m dat trong mo
hinh veon vom. Do 4am dat duoc diéu khién thong qua hé thong tudi nho giot, nhiét do khong khi
duoc diéu khién mot phan thong qua hé thong bom phun swong. Cac dir lieu moi truong duoc
giam sat va luu trir doi chi€u voi so liéu so sanh su phat trién cta cay trong (ty 1é séng ctia hom
me, s6 choi bat tir hom me, chiéu cao cay con). Cac thong so thich hop nhan giong sa nhan tim
trong diéu kién vuon wom Truong Pai hoc Nha Trang da duoc xac dinh. Két qua nghién ctru cho
thay, do 4m dat 70 - 75 + 3%, trung binh anh sang ban ngay 381,83 Lux va nhiét do 25 - 33°C cho
két qua tot vé ty 1é song ctia hom me (86,67 + 6,66%) va so choi bat tir hom me (2,58 + 0,16). Mat
khac, diéu kién dé phat trién tot chiéu cao cay con (22,28 + 4,80 cm/6 thang) dat duoc trong diéu
kién anh sang trung binh vao ban ngay 1.073,80 Lux, d0 4m dat trung binh 50 - 55 + 3% va nhiét

do 25- 33°C.

Tt khoa: Hé thong gidm sat, internet van vat (IoT), nong nghiép bén vitng, sa nhan tim.

1. DAT VAN BE

Sa nhan duoc biét dén 1a loai gia vi dat thir ba
trén thé gidi sau saffron va vanilla [1]. Pa c6 nhiéu
mo hinh trong sa nhan duoc thuc hién & mot so
dia phuong trén ca nudc. Pa s6 cac mo hinh trong
sa nhan duoc bo tri dudi tan rimg. Cac cay giong
dé phuc vu trong rimg ndi chung va sa nhan néi
riéng chu yéu 1a nhan giong tir hat hodc tach cay,
chéi tir cum cay me. Viéc nhan giéng sa nhan tim
ttr choi sé cho cay sinh truong nhanh va cho qua
som sau 18 thang trong, rut ngan duoc thoi gian
thu hoach (néu trong tir cay con gieo hat sé mat
hon 3 nam médi cho thu hoach) [2], [3]. Nhan
giéng sa nhan tim (Amomun longiligulare) bang
phuong phap tach chéi duoc xem 1a phuong phap

'Vién Cong nghé Sinh hoc va Moi truong, Truong Pai hoc
Nha Trang

? Khoa Cong nghé thong tin, Truong Pai hoc Nha Trang
"Email: thinhdv@ntu.edu.vn

thich hop nhat phu hop voi diac diém sinh hoc cta
cay sa nhan. Tuy vay, viéc tach truc tiép cay giong
ttr cay me cho cay con co ty 1é song thap, hé so
nhan giong thap, cay giong phat trién cham [3].
Nhimg nghién ctru vé nhan giong cay sa nhan tim
hién dang tap trung chi yéu vao khao sat cac chat
diéu hoa sinh trudéng thuc vat, gia thé va khoang
cach giam hom, hién chua c6 cac khao sat vé diéu
kién ty nhién phu hop véi cay giong sa nhan. Cac
bién nong hoc dugc xac dinh 1a cac thong s6 quan
trong anh huéng dén su phat trién ctia sa nhan bao
gom: Nhiet do, do 4m va anh sang. Do vay, viéc
giam sat cac thong s6 moi truong 1 can thiét [4].

IoT 1a hé thong bao gom cac may tinh, cac hé
thong nhung két néi dén cac thiét bi trén moi
truong internet cho phép cac thiét bi co thé tu
dong tao ra, trao ddi, phan tich di lieu va dua ra
cac quyét dinh chap hanh [5].
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Viéc st dung cong nghé IoT trong phuc vu
nong nghiép da duoc nghién ctru va tmg dung trén
nhiéu doi twong thuc vat khac nhau bao gom:
saffaron [6], nho [7], xa lach [8], lua [9], dau
[10]... bac biét, doi voi nhan giong cay con, viéc
nghién ctu va giam sat duoc toan bo hé thong
thong qua viéc tng dung IoT Ia can thiét nham giai
quyét van dé vé tiét kiém nudc, nhan cong lao
dong, thu duoc cac thong s6 moi truong chinh xac.
Tt do, co thé giam thiéu rdi ro trong qua trinh
cham soc cay giong, cai thién hé s6 nhan choi, rat
ngan thoi gian sinh trudng phat trién cta cay
giong dé dat chuén trong trén dién rong.

Nghién ctru nay tap trung vao viéc thiét ké va
stt dung heé thong IoT trong theo doi giam sat tir xa
cac diéu kién moi truong (nhieét do, do 4m, anh
sang) cua khu vuc uwom cay sa nhan tim tai vuon
uom Truong DPai hoc Nha Trang. Cac dit lieu vé sy
phat trién ctia sa nhan tim & cac diéu kién moi
truong khac nhau dugc so sanh, tit d6 lwa chon
duoc diéu kién phu hop nhat trong vom giéng cay
con sa nhan tim.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

2.1.1. Cdy sa nhan tim

Cay sa nhan tim (Amomum longiligulare)
duoc thu tr vuon wom cay tai xa Vinh Phuong,
thanh pho Nha Trang, tinh Khanh Hoa. Cac mau

cay sa nhan tim duoc thuan héa va trong tai vuon
wom Truong Pai hoc Nha Trang.

(@ (b)

Nhitng cay sa nhan duoc chon lam hom giong
la nhitng cay truong thanh duoc tach tir bui cay
me, cay thanh thuc vé kha nang tai sinh, tudi sinh
ly ctia cac hom giong tuong tmg 2 - 3 nam. Hom
giong duoc cat tia ré, 14, than gia va dé lai gia hanh
chiéu dai khoang 30 cm, xit ly thudc bénh trudc
khi giam [11] (Hinh 1).

Hinh 1. Cay giong sa nhan sau khi cit 14 tao hom
2.1.2. Vit tr néng nghiép

- Chat kich thich ra ré 1a o-NAA (alpha-
Napthalen acetic axit) (Duchefa, Ha Lan), st dung
noéong do 200 ppm dé xt ly kich thich ra ré truéc
khi gidm hom.

- Tai bau PP (Polyetylen) kich thuoc 9 x 18
cm, c6 chtra gia thé giam cay me (hom) gom 80%
dat trong thuong mai + 19% phan bo hoai muc + 1%
supe lan [11].

2.1.3. Céc thanh phan thiét yéu cua hé thong
IloT:

a

20 BT Q

(d) (e)

Hinh 2. C4c thanh phan ctia hé théng IoT.

Chii thich: PLC sigma (bo xur Iy trung tam) (a); HMI (man hinh giao dién nguoi mdy Iap trinh duoc)
(b); RSGZWS-NOI (cdm bién dnh sdang va nhiét do khong khi) (c), SM3002B (cam bién nhiét do va do
am cua dat) (d), Raspberry Pi4 (mdy tinh nhiing: server web) (e).
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- Thiét bi IoTs: Thiét bi IoT bao gdm bo diéu
khién logic 1ap trinh duoc (PLC sigma, Panasonic)
(Hinh 2-a), man hinh giao dién két noi PLC (HMI
MT8071iP, Weintek) (Hinh 2-b), cam bién anh
sang, nhiét d0 Kkhong khi (RS-GZWS-NO1,
Shandong) (Hinh 2-c), cam bién nhiét do va do 4m
dat (SM3002B, Shangdong) (Hinh 2-d) 1a nhing
cam bién duoc tmg dung rong rai trong nha kinh
nong nghiép. Raspberry Pi 4 (Hinh 2-e) két noi voi
PLC @é doc va luu trir cac gia tri cam bién.
Raspberry Pi con duoc dung lam Server web cho
phép nguoi dung truy cap, thiét 1ap cac nguong
canh bao, két noi voi PLC diéu khién cac van dién
ttr cho he thong phun suong, hé théng tudi 4m cho
vuon wom. Van dién tir dong mé ngudn nudc cap
cho cac nghiém thic (Hinh 3-W), hé thong phun
suwong lam 4m va mat khong khi (Hinh 3-S).

2.2. Phuong phap nghién ctru
2.2.1. Thoi gian, dia diém nghién cuu

- Thoi gian nghién ctu: Nghién ctru duoc trién
khai tir thang 01/2022 dén thang 01/2023, trong
do6 thoi gian tién hanh thiét ké xay dung hé thong
nha vuon va IoT tir 01/2022 - 7/2022. Thoi gian thir
nghiém hé thong va wom trong sa nhan tim tu
8/2022 -1/2023.

- bia diém nghién ctru: Cac thi nghiém duoc
b6 tri tai khu viuc vuon wom Truong Dai hoc Nha
Trang.

2.2.2. Phuong phap nghién cuu

2221 Thiét lgp mo hinh thi nghiém vuon
wrom sa nhan tim cé gan hé thong loT

Vuon wom tw dong hoa dua trén IoT trong thi
nghiém bao gdm cac hop phan:

(1) Trong hé thong nha mang, khu vuc thi
nghiém duoc chia thanh 4 khu nhé voi cac diéu
kién cham séc khac nhau (Bang 1).

(2) He thong IoT duoc thiét ké, lap dat dé theo
doi cac thong s6 moi truong trong qua trinh cham
soc cay sa nhan bao gom: D¢ 4m dat (thong qua bo
diéu khién hé thong tudi nho giot), anh sang (dua
trén cac cam bién) va nhiét do khong khi (thong
qua b6 diéu khién hé thong bom phun suong).

2222 Thiét ké phan cung va phan mém
- Thiét ké phan cung:

Trung tam ctia hé thong IoT la PLC két nai voi
cac cam bién [12]. PLC sigma ctia hang Panasonic
déng vai tro la trung tm thu nhan d@ liéu tie cac
cam bién (cuong do chiéu sang va nhiét do khong
khi [13], cAm bién nhiét do va do 4m dat [14]) duoc
lap trinh bang phan mém FPGWIN GR7S (ver
2.28.30). Thong s6 cac cam bién moi truong duoc
truyén vé bo xit ly trung tam thong qua chuin
truyén thong RS485 c6 st dung bo chuyén déi
RS485-232. Cac cam bién duoc thiét lap dia chi
truyén nhan dir lieu (ID) bang phan mém Insight
Senensor (https:// epcb.vn/). M6t man hinh giao
dién nguoi-may (HMI) MT8071iP ctia hang Weintek
duoc stt dung dé doc gia tri cac cam bién tir PLC.
Man hinh HMI duoc 1ap trinh bang phan mém Easy
Builder Pro (ver 6.07.01) thong qua két néi mang
cuc bo (LAN) [15]. Hé thong diéu khién két noi voi
c4c dau ra cia PLC dé dong md cac van dién tir dieu
khién he thong phun suwong va tudi nhoé giot.

- Thiét ké phan mém:

Phan mém hé thong bao gém giao dién web
va tmg dung cho thiét bi di dong dé nguoi dung co
thé theo doi thong s6 moi truong clia vuon wom
moi luc, moi noi. Trong do, website duoc xay dung
tren tng dung web cta R shiny (https://
shiny.rstudio.com) [15] va luu trix trén Raspberry
Pi 4 cho phép cac thiét bi két noi voi Server thong
qua dich vu web. Giao dién website dam bao tinh
than thién va thyc hién mot s6 yéu cau nhu: Thiét
lap nguong canh bao, thong ké, truy van, giti canh
bao dén dia chi email nguoi diing néu tham s6 moi
truong vuot hodc dudi nguong thiét lap.

Phan mém tng dung hoat dong trén thiét bi di
dong (Apps) duoc xay dung bang phan mém
Flutter (ver 3.3.6) dua trén ngon ngix 1ap trinh Dart
bang cach dong bo dir liéu webserver voi Google
Sheets thong qua Google Application Program
Interface (API) [16] duoc cung cip mién phi bdi
Google. Phan mém tng dung cho di dong dam bao
cac chtc nang: Theo doi, tra cttu, thiét 1ap nguong
diéu khién va hién thi canh bdo khi tham s6 moi
truong vuot nguong thiét 1ap.
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- Co so dir liéu:

Dit lieu thong s6 moi truong voi dinh dang van
ban (.csv) dugc luu trix trén thé SD ctia Raspberry
Pi dong bo hoa voi Google Sheets va duoc truy
xuat tr xa thong qua dia chi IP ctia may cha
118.69.121.84/smartagri. Dix liéu duwoc cap nhat
lién tuc sau khoang thoi gian 30 phut cho phan luu
trit va 1 phut/lan doc cho phan hién thi thong qua
giao dién website. Dt liéu luu trit khong giéi han
vé thoi gian, s6 dong (tuy thudc vao dung luong
thé SD).

2223 Khao sat diéu kién moi truong phu hop
voi cdy giong sa nhan tim duoi su hé tror cia hé
thong loT

Theo céc tai lieu khuyén nong, diéu kién phat
trién thich hop cho sa nhan giong: do che phu 30-
70%, nhiét do khong khi trung binh 25-35°C, d6 am
dat 50-70% [3], [11]. Trén co s& do, da chon mién
khéao sat dé tién hanh t6i vu hoa diéu kién nhan
giong va cham sdc cay giong sa nhan tim phu hop
voi diéu kién vuon wom cta Truong Dai hoc Nha
Trang. Thiét ké cac nghiém thic (NT) nham khao
sat diéu kién moi truong thich hop trong nhan
giong sa nhan tim tai vuon wom duoc thuc hién voi
4 nghiém thuc khac nhau bé tri trong 4 khu vuc
khac nhau (Bang 1). Mdi nghiém thic gém 30
hom. Thi nghiém duoc lap lai 3 lan cach nhau 2
tuan.

Bang 1. B4 tri thi nghiém thir nghiém nhan giong sa nhan dudi su giam sat
va diéu khién ctia hé thong IoT

Thong s6 moi truong
Nghiém Do 4m dat (%) Nhiét do khong khi (°C) C
thirc , g 1o g o e Anh sing
Gidm sat va diéu khién hé | Gidm sat va diéu khién mot . ,
P , . P Gidm sat
thong van nho giot phan bang phun suong
Nhiét do khong khi cho Khu vuc nhiéu anh sang
NT1 (50% - 55%) + 3% phép: (25-33°C) + 1°C. dud6i mai che, giam sat anh
Khi nhiét d6 vuot qua Sang.
NT2 (70% - 75%) + 3% nguong trén (qua 33°C), he | Khu vy it anh sang dusi
thong bom phun suwong mai che (che pht béi tan
NT3 (50% - 55%) + 3% dugc kich hoat gitip lam cay 16n va toa nha xung
mat khong khi. quanh), giam sat anh sang.
NTO Nhiét do, anh sang tu nhién dudi mai che ctia vuon wom, tudi nudc 2 ngay/lan

Ghi chu:+ sai s6 phép do cia mdy

Thu thap d@ liéu ctia cay con sa nhan tim trén
cac nghiem thitc sau 6 thang ké tir khi uom trong.
Céc chi tiéu theo doi gom: Ty 1é hom song, s6 choi
bat (s6 chdi méi duoc tao thanh trén cay me/dém
s6 choi maéi dugc hinh thanh trén cay me giam luc
d4au), chiéu cao than cay con mdi duoc ghi nhan va
xtr ly thong ké dé danh gia va lua chon cac diéu
kién moi truong thich hop.

2.3. Phuong phép xtt ly s6 lieu

Céc gia tri két qua vé ty lé hom me song, so
chéi méi duoc tao thanh va chiéu cao cay con sau

6 thang wom trong duoc phan tich thong ke va xt
ly bang phan mém StatGraphics Centurion 19 (ver
19.1.2).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thiét 1ap mo6 hinh thi nghiém vuon wom
c6 gin hé thong IoT

So @6 bo tri vi tri wom sa nhan, lap dat, thir
nghiém hé thong IoT duoc thé hién ¢ hinh 3.
Trong @6, 4 nghiém thic NTO - NT3 (Bang 1) duoc
bo tri tai 4 vi tri trong vuon vom (mot mat huéng
niang va mot mat cé bong ram che). Méi khu vuc
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déu c6 hé thong giam sat anh sang, nhiét do
khong khi va giam sat nhiét do, do 4m dat. He
thong phun suwong c6 tac dung can bang nhiét do
moi truong voi gia tri nguong thiét lap; he thong
tuoi nho giot duoc diéu khién bdi cac van dién tir
dam bao do 4m dat luon trong nguong thiét lap
cho trudc; quy trinh dong mé heé thong tao swong,
tuoi nhé giot dugc diéu khién thong qua phan
mém diéu khién duoc lap trinh bén trong PLC;
man hinh diéu khién va hién thi; Server web déu
duoc dat bén trong ta diéu khién.

g g

[LT]
: i [Www el M |

P,

NT1 T0

Hinh 3. So d6 bé tri hé théng IoT tai vuon wom sa
nhan Truong Pai hoc Nha Trang

Chu thich: Cim bién dnh sdng va nhiét do
khong khi (LT); cam bién do am dat (H); van diéu
khién dong/mo hé thong twoi nho giot (W), hé
thong phun suwong (S); tu diéu khién trung tam
(P); mdy tinh nhiing Rasbperry 4 (R) co chiic nang
nhu webserver (WWW) va duoc diéu khién thong
qua ung dung danh cho thiét bi di dong (M).

(b}

He thong hoat dong theo nguyén ly: Cam bién
cap nhat thong s6 moi truong theo thoi gian thuc
tai vuon wom (do 4m dat, nhiét do khong khi va
anh sang). Dt lieu sé duoc gti dén bo diéu khién
trung tam (PLC); dua trén cac giai thuat diéu
khién, bo diéu khién trung tdm sé gui léenh diéu
khién lén cac co ciu chap hanh nhiam 6n dinh
thong s6 moi truong da duoc thiét 1ap. Hé thong
c6 thé hoat dong & ché do tw dong va thu cong
thong qua giao dién web, tng dung cho dién thoai
thong minh hodc ngay trén man hinh diéu khién.

3.2. Hoat dong ciia hé thong IoT
3.2.1. Hoat dong ctia phan cung

Phan ctmg bao gom: Ta dién (Hinh 4-a) chia
cac bo phan cho phan diéu khién (nguén cap - al,
bo xt ly trung tam CPU - a2, cau dao dong ngit
dién - a3, cac co cau chap hanh - a4, Raspberry Pi -
5a, man hinh giao dién 1ap trinh duoc (Hinh 4-b);
giao dién man hinh diéu khién (Hinh 4-c). Ngoai
ra, hé thong con c6 mot so thiét bi khac nhu: Cam
bién do 4m dat (Hinh 3-H), cdm bién anh sang,
nhiét do khong khi (Hinh 3-LT), van dién tit, van
nho giot (Hinh 3-W), hé thong phun swong (Hinh
3-S). Cac thiét bi lién két va van hanh 6n dinh, két
qua thtt nghiém viéc cap nhat gia tri thong s6 moi
truong lén man hinh hién thi (Hinh 4-b) va giao
dién phan mém lap trinh (Hinh 4-¢) cho két qua
tuong dong voi thiét bi do dac chuén.

frea | i -'uaa_ll Area I
Light intensity | Soe | | | Lisht intensity Light intenslty || a5
Temperature AT | Temperature 280 | Temperature |_2_'.|"a_.
Humidity 4.1 | Hiamidrty 60.8 Humidity I 714
I = —— - - 3 p -II!= o~ -
ﬂram* COOA OO A
i LAWREE A5 LAMP AT .HJ‘*&. . .'w-'-'l:l' TUEATES 3 AT=D
i [O0OmTmeee
- ol
.F.FHE?“!; %%@Hﬂ_, H ’ !" R,
o A e e
fma 3 .'!‘. -"'- AT W0 O

(©

Hinh 4. Thanh phan cta hé thdng IoT sau lip rap (a, b) va giao dién man hinh hién thij (b, ¢)

3.2.2. Hoat dong ctia phan mém

Phan mém bao gom giao dién website duoc
cong bo thong qua URL (118.69.121.84/smartagri)
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bao gom: Trang cha hién thi thong tin gié tri hién
thoi ctia cac cam bién moi truong: Anh sang, nhiét
do, do 4m, do thi bién thién cac gia tri cam bién
theo thoi gian (Hinh 5); canh bao gia tri vuot
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nguong vé email nguoi dung (Hinh 6). Ngoai ra, Trang dang nhap va thié€t 1ap ngudong canh bao
website con c6 mot s6 chic niang tuong tu trén  hoac bat tat cac mo-dun diéu khién, thong ke
phan mém tng dung trén thiét bi di dong nhu: thong s6 moi truong theo thoi gian (Hinh 7).

HE THONG NTU SMART AGRI sbss «

@ Thinh Boan Vii
. tome «
B dm KV1<MIN 48 8/50

56 dm KV2<MIN 68.3/70
B dm KV3 <MIN 46.3/50

Hinh 6. Noi dung canh bao gia tri thong s6 moéi truong vuot ngudong
cho phép trén ing dung web va email

12221 10 B - "

Data for the last 12 hours

Data for the last 12 hours

amiciy  Light

Filter by date

Data is displayed from

[ R

h Setting
S io * Area FMIN: 00 Area 1-MAX: 30 lines of data
~ a3 e o rr Area 2-MIN: 105 Area 2-MAX: 31
/, - rea % <7a or o Area 3-MIN: w0 Area 3-MAX: 31
Index  Date « Time Temp | Tomp
|_i > { Value Chart Humidity Value Chart Temp o V47023 “ T ny
. 1
Login Page! 2
0
oo 3 T
28
s
Sign In D S S e o ] .
Torgot passmont? " f s I’ ST PSS E I ¥, o . .
ot Areal  Sed Amal  See Aead Soe Area]  See Aal e Aread 8w < 30 84
m m n . e " e
@ (b) (© (d

Hinh 7. Giao dién ctia tmg dung danh cho thiét bi di dong bao gdm cac chirc ning:
dang nhap hé théng (a), hién thi gi4 tri thong s6 méi truomg (b), thiét 1ap gi4 tri ngudng (c)
va chirc ning thong ké theo thoi gian (d)
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3.3. Khao sat diéu kién méi treong phi hop
v6i cay giong sa nhan tim duwdi sy hé trg cta hé
thong IoT

Dudi su giam sat va diéu kién ctia hé thong
IoT, cac dit liéu vé diéu kién anh sang, nhiét do
khong khi va @0 4m dat cta 4 nghiém thic dugc
thu nhan. Bén canh d9, cac dix lieu vé su phat trién
cua cay con sa nhan tim sau 6 thang da duoc st

dung dé xac dinh diéu kién trong phu hop voi cay
con tai khu vuc vuon wom va danh gia viéc st
dung heé thong IoT trong nhan giong cay. Cac
thong s6 moi truong trong 3 khu vuc cé hé thong
theo doi, ghi nhan va diéu khién IoT duoc thé hién
& bang 2. Cac dit kién vé su phat trién ctia cay con
sa nhan tim duoc thé hién & bang 3.

Bang 2. Cac thong s6 moi truong khu vuce thir nghiém nhan gidng sa nhan tim thu nhan duwoc béi he
thong IoT trong thoi gian 6 thang tom trong

et 1A 1o e a0 ’
Nghiém Nh,l ?t do, ( Q o '2}m de,lt (? ) Anh sang (Lux)
thte (giam sat va (giam sat va (gidm sat)
diéu khién mot phan) diéu khién) £
Cuong do anh sang cao nhat:
NT1 Nhiét do cao nhat: 33,2 Do 4m cao nhat: 65,0 gr(z)flz’%(()) snh sane trune binh:
(khu vue 1) Nhiét do thap nhat: 20,3 | Do 4m thap nhat: 45,1 483 2? : g £ '
: Nhiét do trung binh: 26,1 | D¢ am trung binh: 57,2 Cuong do 4nh séng trung binh
ban ngay: 1.073,80
Cuong do anh sang cao nhat:
NT2 Nhiét do cao nhat: 32,5 Do 4m cao nhat: 82,9 %ﬁg’z,o?io snh séne trune bink:
Nhiét do thap nhat: 20,3 | D¢ 4m thép nhat: 68,0 & & tHng bt
(khu vue 2) Nhiét do trung binh: 25,6 | D6 4m trung binh: 75,3 189,97
T £ B ' £ " 777 | Cuong d6 anh sang trung binh
ban ngay: 381,83
Cuong do anh sang cao nhat:
NT3 Nhiét do cao nhat: 32,2 Do 4m cao nhat: 62,0 éﬁg’?l’o?ié snh sane cao nhat
(chuvge 3y | Nhiet do thip nhdt:20,1 | Do 4m thip nhat: 47,2 | - iin-h. 1036 4g
: Nhiét do trung binh: 25,2 | D¢ 4m trung binh: 55,2 . £ T .
Cuong do anh sang cao nhat
trung binh ban ngay: 208,28
NTO Nhiét d9, anh sang tu nhién dudi mai che cta vuon wom, twdi nudce 2 ngay/lan

Két qua cho thdy, anh sang & khu vuc thi
nghiém 1 manh hon so v6i khu vice thi nghiém 2
va 3. Trong d@6, anh sang tai khu vuc thi nghiém 1
dat muc trung binh vao ban ngay (6 gio sang - 6
gi toi trong 6 thang vom trong) 1a 1.073,80 Lux va
muic anh sang cuc dai cdy nhan duwoc & khoang

13.252,00 Lux. Mat khac, khu vuc thi nghiém 2 va
3 ¢6 muc anh sang thap voi mue cuc dai 1a khoang
3.237,00 va 1.860,00 Lux va trung binh anh sang
vao ban ngay (6 gio sang - 6 gio toi trong 6 thang
uwom trong) vao khoang 381,83 va 208,28 Lux. Yéu
to6 nhiet do khong khi duoc giam sat va diéu khién
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mot phan thong qua hé thong phun suong tai 3
khu vire theo nhiét do phu hop véi ciy sa nhan la
25- 33°C. Két qua cho thay, ca 3 khu vuc co nhiét
do trung binh & khoang 25,5 - 25,9°C; nhiét do thap
nhat ctia vuon & mitc 20,1°C (vao budi toi) va cao
nhat dat 33,2°C (vao budi trua). Doi voi do 4m dat,

hé thong IoT da diéu khién dé 3 khu vuc thi
nghiém dat cac mic do 4m lan luot khac nhau:
Khu vuc 1 va 3 c¢6 do 4am dat trung binh 57,2 -
55,2%; khu vuc 2 c6 do 4m dat trung binh dat 75,3%
(Bang 2).

Bang 3. Két qua ghi nhan su sinh triedng va phat trién ciia cay con sa nhan tim tai vaom wom

c6 he thong IoT sau 6 thang
Nghiém thitc | Ty le song ctia hom me (%) | So6 chdi bat tirhom me | Chiéu cao cay con (cm)
NTO 60,00" + 6,67 1,95% + 0,58 21,5°+5,72
NT1 62,22° + 5,09 1,86 2 + 0,24 22,28 £ 4,80
NT2 86,67 + 6,66 2,508+ 0,16 16,32 >+ 4,38
NT3 42,22*+ 5,09 1,722+ 0,15 13,482 + 4,86

Voi cac diéu kién vé anh sang va do am dat
khac nhau (nhiét d6 khong khi duoc giam sat va
kiém soat toi da 33,2°C, su phat trién cta cay con
sa nhan giong ciing cé nhitng két qua khac nhau).
Trong d6, ty 1é song ctia hom me va s6 choi bat tir
hom me t6t nhat & khu vuc 2 (4nh sang trung binh
vao ban ngay 381,83 Lux, d0 4m dat trung binh
75,3%, nhiét d6 trung binh 25,6°C), trong khu vuc
nay ty lé song ctia hom me dat 86,67 + 6,66% va so
bat choi tir hom me dat 2,58 + 0,16. Tuy nhién, cay
phat trién chiéu dai than 14 tot nhat trong diéu kién
0 khu vuc 1 (4nh sang trung binh vao ban ngay
970,80 Lux, do 4am dat trung binh 57,2%, nhiét do
trung binh 25,9°C), trong khu vuc nay chiéu cao
cay con dat 22,28 + 4,80 cm va khac biét véi khu
vuc 2, 3. Su phat trién cta cay con sa nhan khong
c6 su khac biét trong diéu kién cham soc tudi nudc
2 lan/ngay (NT0) va dudi su diéu khién tu dong tai
khu vuc 1 (Bang 3). Dudi su ho tro ciia hé thong
giam sat, diéu khién te dong IoT, su phat trién cta
cay sa nhan tim con & khu vuc 1 ¢6 két qua tuong
déng voi nghién ctru cta Truong Thi Hong Hai va
Tran Cong Quang (2015) [11].

4. KET LUAN

Heé thong giam sat va diéu khién dua trén
cong nghé IoT da duoc thiét ké nhim tng dung
trong mo hinh nhan gidng cay sa nhan tim tai
vuon wom Truong Pai hoc Nha Trang. Hé thong

cho phép giam sat cac thong s6 moi truong trong
mo hinh bao gdm: Nhiét do khong khi, do 4m dat
va anh sang. Bén canh d6, hé thong c6 thé diéu
khién te dong theo cac thong s6 da cai dat trudc
hodc nguoi dung cé thé tu diéu khién biang cac
nat nhin trén man hinh cam tng cta hé thong,
hoac trén tng dung cuda thoai thong minh. Dudi
s giam sat va diéu khién cta hé thong IoT, cac
dix kién vé diéu kién cham soc cay sa nhan duoc
luu trix tir d6 xac dinh duoc diéu kién phu hop véi
timg giai doan phat trién cta cay con. Két qua
khéo sat cho thay, do 4am dat 70 - 75 + 3%, trung
binh anh sang ban ngay 381,83 Lux va nhiét d6 25
- 33°C cho két qua tot vé ty 1é song ciia hom me
(86,67 + 6,66%) va so choi bat tir hom me (2,58 +
0,16). Mat khac, diéu kién dé phat trién tot chiéu
cao cay con (22,28 + 4,80 cm/6 thang) dat duogc
trong diéu kién anh sang trung binh vao ban ngay
1.073,80 Lux, do 4m dat trung binh 50 - 55 + 3% va
nhiét do 25 - 33°C.

LOI CAM ON

Nghién ciu duoc tién hanh duoi s tdi tro
kinh phi cia dé tai nghién cuu khoa hoc Truong
Pai hoc Nha Trang “Khdo sdt mot so diéu kién
sinh trudng cua ciy giong sa nhan tim (Amomum
longiligulare T .L. Wu) tai viron wom Truong Pai
hoc Nha Trang dudi sir ho tro cua hé thong nong
nghiép thong minh IoT.” Ma so: TR2021-13-27. Xin
chan thanh cam on.
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SURVEY OF ENVIRONMENTAL CONDITIONS IN PROPAGATION
OF AMOMUM (Amomum longiligulare) UNDER MONITERING AND CONTROL OF IoT

Khuc Thi An!, Van Hong Cam?, Doan Vu Thinh?"

! Institute for Biotechnology and Environment, Nha Trang University

?Faculty of Information Technology, Nha Trang University
Summary

Smart agriculture is one of the orientations that being cared. This study focuses on determining
the suitable environmental conditions for the propagation of the purple amomum (Amomum
longiligulare) based on IoT (Internet of Things) system. The designed IoT system can collect and
store data about light, air temperature, and soil humidity in the nursery model. Soil moisture is
also controlled through a drip valve irrigation system, the air temperature is partly controlled
through a spray pump system. The environmental data was monitored, stored and then compared
with the plant growth data (survival rate of mother cuttings, number of shoots emerging from
parent cuttings, seedling height). From that, parameters suitable for propagation as purple
amomum in greenhouse of Nha Trang University were determined. Research results showed
that soil moisture 70 - 75 = 3%, average daylight 381.83 Lux and temperature 25 - 33°C led to good
results on survival rate of mother cuttings (86.67 + 6.66%) and the number of shoots emerging
from the parent cuttings (2.58 £ 0.16). On the other hand, the conditions that good for seedling
height (22.28 + 4.80 cm/6 months) were achieved in the average daytime light 1073.80 Lux,
average soil moisture 50 - 55 + 3% and temperature 25 - 33°C.

Keywords: Amomum longiligulare, internet of things (lo1), monitoring system, sustainable
agriculture.

Nguoi phan bién: TS. D6 Thi GAm

Ngay nhan bai: 10/5/2023

Ngay thong qua phan bién: 5/6/2023

Ngay duyét diang: 29/6/2023
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BANH GIA SINH TRUGNG, NANG SUAT VA HIEU QUA
KINH TE CAC MO HINH TRONG THANH MAI
(Myrica esculenta Buch. -Ham.ex D.Don) LAY QUA
TAI HUYEN VAN BON, TINH QUANG NINH

Lé Ptc Thing® ", Phiing Thi Tuyén?, Nguyén Dac Binh Minh!,
Nguyén Van Lam!, Pham Van Ngan!, Dinh Thj Ngoc!, Nong Quang Thién?

TOM TAT

Trong nghién ctru nay, da lua chon va danh gia 20 mo hinh trong Thanh mai (Myrica esculenta
Buch. -Ham.ex D.Don) & cac do6 tudi tir 4 - 28 tudi tai huyén Van Pén, tinh Quang Ninh. Két qua
cho thdy, cac chi tieu vé duong kinh, chiéu cao, duong kinh tan, s6 canh cip 1/cay va niang suit
qua c6 xu huong tang khi do tudi ting, nhung cac chi tiéu nay lai duoc ghi nhan thap hon & mo
hinh trén 20 tudi. Luwong tang binh quan tir 7,0 - 35,4% vé duong kinh, tir 12,5 - 22,2% vé duong
kinh tan va tir 31,8 - 65,0% vé nang suat qua ctia mé hinh & nhém tudi sau so véi nhom tudi trude do,
nhung & mo6 hinh tir 25 - 30 tudi lai thap hon -18,1% vé duong kinh, -16,2% vé chiéu cao cay, -15,9% vé
duong kinh tan cay va thap hon -34,5% vé ning suit qua so voi moé hinh tir 15 - 20 tudi. Thong qua
céac chi tieu dé diéu tra c6 thé du bao nang suit qua binh quan qua phuong trinh da bién: Nang suat
(kg/cay) = - 2,08848 + 1,90440*Tudi + 0,50646*Canh cap 1. Hiéu qua kinh té dat cao nhat & mo hinh
¢6 chu ky kinh doanh 15 - 20 nam, véi NPV = 1.769,602 trieu dong/ha, tuong tng dat 88,480 triéu
dong/ha/nam, cao hon 17,665 triéu déng/ha/nam (cao hon 1,2 14n) so véi chu ky 25 - 30 nam, cao

hon 11,183 trieu déng/ha/nam (cao hon 1,1 1an) so v6i chu ky 10 - 15 nam.

T khoéa: Cay Thanh mai, sinh trudng, nang sudt, hiéu qua kinh (€.

1. BAT VAN BE

Cay Thanh mai (Myrica esculenta Buch. -
Ham.ex D.Don) thuéc ho Thanh mai
(Myricaceae), phan bo rong rai & cac vung on doi
va can nhiét doi ¢ hai ban cau, dugc biét dén voi
qua an duoc va cac san pham phu khac; 1a mot loai
lam san ngoai g6 c6 tiém ning va quan trong tao
thu nhap cho nguoi dan dia phuong & khu vuc
Himalaya ctia An D¢ [1]. O Trung Qudc, loai
Mpyrica rubra dugc trong tap trung & phia Nam
song Duong T va Chiét Giang, v6i san luong
hang nam trén 300.000 tin, gép phan tao nguodn
thu nhap cho nguoi dan dia phuong & ving doi nai
[2]. Mac du 1a mot loai cay da tac dung, co tiém

'Vién Nghién ctru va Phat trién Vung, B6 Khoa hoc va
Cong nghé

? Truong Dai hoc Lam nghiép

" Email: thangs.accr@gmail.com

ning, nhung viéc gay trong loai cay nay rat han
ché va hau hét cac muc dich st dung thuong mai
phu thuéc hoan toan vao viéc thu hai ngoai tu
nhién ctia nguoi dan dia phuong [3]. O Viet Nam,
cay phan bo tap trung chd yéu & cac tinh phia Bac
va mot s6 tinh mién Trung nhu: Ha Tinh, Quang
Binh, Quang Tri (Vinh Linh), Lang Son (Pinh
Lap), Quang Ninh (Binh Liéu, PaAm Ha, Tién Yen,
Van Don, Moéng Cai,...), bien Bien (Muong
Phang). Tai khu vuc tinh Quang Ninh, Thanh mai
thuong moc trén cac bai cé tranh, hay cac qua doi
thap, trong cac trang cay bui 1an voi cac loai sim,
mua, sam si, rang rang, chac chiu, thau tau, soi
tia,...

Thanh mai 1a loai cay 1am san ngoai go ban dia
da tac dung, co gia tri kinh té, gia tri dinh duong
va duoc liéu cao, nhung 1a mot doi tuong con rat
moi & Viet Nam. Dén nay c6 mot so it nhitng
nghién ctu vé dinh danh loai, mo ta dac diém hinh
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thai, phan bé va sinh thai [4], [5], thong tin vé ky
thuat gay trong con twong doi so lugc [6], [7].
Hién nay, qua Thanh mai cht yéu khai thac tir cay
moc tu nhién trong rimg va mot s6 ho gia dinh da
gay trong va phat trién tai huyén Van Don, tinh
Quang Ninh, nhung v6i qui mo nho 1&; nguén cay
giong chu yéu tir chiét canh tir cdy moc trong rimg
vé gay trong tai cac vuon ho nén nang suat va chat
luong qua khong 6n dinh. Nghién ctru nady nham
danh gia sinh truéng, nang suat va hiéu qua kinh
t€ cac mo hinh trong Thanh mai ldy qua tai huyén
Van DPén, tinh Quang Ninh; gép phan nhan rong
cac mo6 hinh, thuc ddy phat trién kinh té€ ho gia
dinh va nang cao nhan thitc nguoi dan trong viéc
bao ton, khai thac va phat trién bén vimmg nguon
gen cay Thanh mai.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, dia diém va diéu kién ty nhién
khu vuc nghién ciru

2.1.1. Vit liéu nghién cuu

Céac mo6 hinh trong Thanh mai 1dy qua cé do
tudi tir 4 - 28 tubi tap trung chu yéu & xa Van Yén
(tai cac thon: Cai Bau, Dai M, Dai Lang, 10/10)
va x4 ddo Quan Lan (duy nhat duoc tréng tai dao
nhd O Ngo), huyén Van Dén, tinh Quang Ninh
duoc lua chon lam diém nghién ctwu.

2.1.2. Dia diém va diéu kién tir nhién

Huyén Van Don c6 toa do dia ly tir 20°40’ dén
21°16’ vi do Bic, tir 107°15” dén 108° kinh do Pong
bao gom phan dat dao ndi va thém luc dia, véi dién
tich tv nhién (phan dat ndi) khoang 551,83 km?,
chiém 9,3% dién tich tinh Quang Ninh; gom 600
hon dao 16n nhé nam trong vinh Bai Tt Long, bao
gom dao Cai Bau lon nhat (dién tich 294,34 km?,
c6 6 xa va 1 thi tran Cai Rong, chiém 55% téng dién
tich tu nhién) va quan dao Van Hai (dién tich
257,14 km?, c6 5 xa), nhung chi c6 hon 20 dao dat
c6 nguoi 6. Dia hinh thap dan tir Dong Bac xuéng
Tay Nam. Do cao trung binh 40 m so voi mét bién,
do doc trung binh 25°. Huyén Van Pén nam trong
khu vuc nhiét déi gio mua, tir thang 3 - 8 gi6 Dong
Nam tir bién théi vao mat mé, tir thang 10 dén
thang 2 nam sau, khi hau lanh do anh huéng cta
gi6 mua Dong Bac. Nhiét do trung binh nam t

23,4 - 24,3°C. Luwong mua trung binh nam tir 1.815 -
2.753 mm, co tir 138 - 157 ngay c6 mua.

2.2. Phuong phép thu thap s6 liéu

Tai cac ho gia dinh trong Thanh mai c6 so
luong cay toi thiéu 30 cay/ho trd lén, do tudi tir 4
tudi trd 1én va da cho thu hoach qua, lua chon cac
mo hinh (MH) theo phuong phap chon mau ngau
nhién. Téng s6 20 MH duoc lua chon & cac do tudi
gom: Tudi 4 (1 MH), tuéi 5 (6 MH), tudi 6 (3 MH),
tubi 7 (2 MH), tuéi 10 (1 MH), tudi 12 (1 MH), tudi
14 (1 MH), tudi 15 (1 MH), tudi 17 (1 MH), tudi 20
(2 MH) va tudi 28 (1 MH). Tai méi mo hinh, lap 6
tieu chuan (OTC) tam thoi, kich thudc 500 m* (25
x 20 m) do dém cac chi tieu: (i) Puong kinh goc
(Dy, cm): Dung thuéc day do chu vi (vanh) tai vi tri
cach mat dat 5 cm, do chinh x4ac 1 mm; (i) Chiéu
cao cay (Hyy, m): Do bang thuéc sao khac vach,
do chinh xac dén 0,1 m; (iii) Puong kinh tan cay
(D, cm): Do bang thudéc sao c6 khic vach, do
chinh xac 0,1 m, do theo 2 huéng Dong Tay - Nam
Bac vuong goc, tinh trung binh; chiéu dai tan (L,
m): Do 4 diém (Pong, Tay, Nam va Bic) bang
thudc sao khic vach, do tir vi tri mép tan thap nhat
dén dinh tan, do chinh xac 0,1 m; (iv) S6 than/cay,
s6 canh cap 1/cay: Dém truc ti€p so than, s6 canh
cap 1/cay cua toan bo cay diéu tra; (v) Nang suat
qua: Tai moi mo hinh lua chon 5 cay dai dién, thu
hoach qua 3 - 5 1an, sau 2 - 3 ngay thu hoach nhiing
qua chin mot 1an, can khoi luong qua thu hoach
ctia moi lan cua timg cay dé tinh nang suat qua
binh quan/cay.

Tai mo6i mo hinh, stt dung phuong phéap phong
van truc tiép moéi cha ho (20 cht ho) vé chi phi
dau tue ban dau va chi phi hang nim, bao gdm: Chi
phi cay giong, phan bén, trong, chim soc; chi phi
thu hoach qua hang nam.

2.3. Phuong phap xtt Iy s6 liéu

bac trung thong ké mo td duoc tinh toan
thong qua cac cong thirc sau:

+ Trung binh mau (Xtb):

X=1%x o)
ni
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+Sd (do léch chudn):

g |PhmiCrie)2
- n—1

+ He so bién dong (CV%):

CV%=S:d*100
X

@

®)

Xdc dinh moé hinh hoi qui logistic to7 uu

St dung package BMA (Bayesian Model
Average) trong R dé tim mo hinh hoi qui logistic
toi wu (parsimonious model) [8] cho viec du bao
nang suat qua Thanh mai thong qua cac nhan to
dé diéu tra (d¢ tudi, D,, Hyy, Ly Dy, s0 than, so
canhcap 1, ...):

Goi Fx = log (odds) va F 1a ham s6. Theo ngon
ngit toan va R [9]:

log (p/(1-p) =a+b * (bién doc lap)

Céac mo hinh kha di co thé:

- FX = F (tuél, Do, HVN’ DT, ...);

- FX = F (tllf;l); FX = F 0)1,3); FX = F (HVN)'

- Fx = F (cac bién doc lap nhu do tudi, duong
kinh goc, chiéu cao cay, duong kinh tan cay, so
than/cay, s6 canh cép 1/cay,...).

)

Xac dinh m6 hinh théng qua ham:

> mh=reg (NS,x, strict=FALSE, OR=20)

> summary (mh)

> imageplot.bma (mh)

Trén co s& phan mém R dé phan tich va tim
mo hinh nao c6 kha niang tién luong cao nhat cho
bi€n ndng suat qua. M6 hinh t6i uvu nhat duoc xac
dinh dua trén tieu chuédn thong tin AIC (Akaike

Information Criterion), mo6 hinh c6 tri s6 AIC thap
nhat sé duoc lua chon.

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

* Xdc dinh hiéu qua kinh té

Céc chi tiéu vé hiéu qua kinh té bao gom: Gia
tri loi nhuan thuan (NVP), ty 1é thu nhap va chi phi
(BCR), ty 1é hoan von noi boi (IRR) & muc lai suat
8,0%/nam tinh toan theo cac cong thuc [10]:

+ Gi4 tri hién tai cta loi nhuan thuan (NPV-
Net present value):
2 Bi—Ci

NPV - :
i (1+7)

©)

Trong d6: Bi 1a dong tién thu duoc tai nam tha
i; Ci la dong tién chi ra tai nam tht i; r 1a ty 1é chiét
kh4u trong suét thoi gian ctia méi chu ky kinh
doanh.

+ Gia tri hién tai caa chi phi (déng) (CPV-
Cost present value):

CPV = G @)
iz (1+7)
+ Gi4 tri hién tai cta thu nhap (dong) (BPV -
Bennefit present value):
BPV- Bi )
iz (1+7)

+ Ty 1é thu nhap so véi chi phi (BCR - Benefit
to cost ratio):

BCR- 22V

CPV
+ Ty lé thu hoi von noi bo (IRR - Internal Rate
of Return): La ty lé chiét khau lam cho gi4 tri hién
tai ctia loi nhuan thuan (NPV) cua tit ca cac dong
tién (cd duwong va am) tir modéi mo hinh (du 4n)
bang khong. Khi NPV =0 thir = IRR.

M6 hinh nao c¢6 BCR >1 thi ¢6 1ai, m6 hinh nao
c6 BCR < 1 thi 16 va néu BCR = 1 thi hoa von.

)

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 [9], [11]. C4c géi st dung dé xit
ly so liéu va phan tich dit liéu bang biéu dé nhu:
psych, gplot2, gridExtra, BMA.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thuc trang gay trong Thanh mai tai huyén
Van Don, tinh Quang Ninh

Tinh chung, cac ho diéu tra tai cac xa Van Yén
va xa dao Quan Lan, binh quan moi ho gia dinh da
va dang trong Thanh mai v6i dién tich khoang
1.327 m?, twong tmg 67 cay/ho, trong d6, c6 75% so
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h¢ diéu tra c6 trong Thanh mai véi dién tich <
2.000 m?% 25% so6 ho diéu tra co trong Thanh mai
voi dién tich < 600 m? Dién tich binh quan & dao o)
Ngo (xa ddo Quan Lan) 1a 3.025 m?/ho, cao hon tir
1.785 - 2.425 m? so véi cac thon diéu tra con lai (xa
Van Yén), tiép dén 1a thon 10/10 co dién tich binh
quan 1.240 m?/h¢, thon Pai Mo (1.005 m?/ho),
thon Dai Lang (853 m?/h¢), thap nhat ¢ thon Cai
Bau (dién tich trung binh 600 m?/ho). Theo nhom
tudi, dién tich trong Thanh mai tap trung nhiéu
nhat & nhom tudi < 5 tudi, dién tich trung binh
1.533 m?/h¢, dao dong tir 40 - 6.000 m?/ho; thap
nhat & nhém tudi 15 - 20 tudi, trung binh cac ho
trong 1.009 m?/ho, dao dong 100 - 1.680 m?/ho.

Thanh mai duogc cac ho trong chu yéu tir cay
canh chiét tir cdy moc tu nhién va cay da trong
trong vuon ho, nhung thiéu cac thong tin vé ky
thuat chiét canh nén ty 1é song ctia canh chiét

Il

Dién tich (m2)
w .
Dién tich (m2)

thap va cay sau trong khong cao. Bén canh do,
cac ho chua chu trong dén cac bién phap ky thuat
gay trong nhu mat do trong tuong doi day (tee 714
- 833 cay/ha), méi goc trong tir 1 - 2 cay, tham chi
c6 goc trong 3 cay; thoi vu trong ap dung sau cat
canh chiét, thoi tiét thuan loi 1a dem tréng, ma
chua ap dung bién phap ra ngodi canh chiét sau
khi cat; kich thudc hé chi 4p dung 20 x 20 x 20
cm; khong ap dung bién phap tia choi (canh) moc
sat goc dé cay phat trién than chinh; cac ho déu
khong bon phan (phan hittu co vi sinh, phan
chuéng hoai muc, phan vo co,...) trudc khi trong
va sau moi dot thu hoach qua. Do d6, ning suat
va chat luong qua khong 6n dinh qua cac nam;
chi c6 khoang 50% s6 cay cho qua dat & muc
trung binh, con lai cho qua rat thap, kich thudc va
chat luong qua khong déng déu; nhiéu cay khong
cho qua.

Sbi lwong cfiy (ciy)

f

10 CaiBw Dailang DaiMo ONgo <3
Thén

10 CaiBau Dailang DaiMo ONgo

Memws Thén

Hinh 1. Biéu d6 hop phan bg dién tich tréng Thanh mai theo thon va theo nhém tudi

Tt nam 2007 tré lai day, mot s6 ho duoc
huéng dan ky thuat chiét canh va gay trong thong
qua “Du 4an H6 tro Chuyén nganh Lam san ngoai
g0 tai Viet Nam - Pha II” [7]; sau d6 cac ho tu chiét
canh tir cac cay da trong trong vuon ho dé mo
rong moé hinh cting nhw nhan rong sang cac ho
khac. Tuy nhién, phan 16n cac ho chua chu trong
dén viec lua chon cay troi dé lam vat liéu nhan

giong thong qua cac diac diém hinh thai than (than
thang, can doi, phan canh thap, canh nhanh nhiéuy;
tan tron déu, can doi; khong cé dau hiéu bi sau,
bénh hai); do tudi cay me, duong kinh than cay,
chiéu cao cay, nang suat qua, kich thuoc qua (do
doéng déu cua qud), ty 1é phan an duoc (ty 1é thit
qua/hat); tiéu chudn canh chiét; ... ma chi quan
tam dén cay da cho qua.
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3.2. P4nh gi4 sinh trudng va ning suit cac mo
hinh tréng Thanh mai 1y qua

Thanh mai duoc trong tir cay canh chiét, voi
dic tinh kha ning ra chéi tot, két hop véi viec khi
ha canh chiét thuong cit ngon dé dam bao ty lé
song va sinh trudng cta ciy sau trong nén cay
trong thuong moc nhiéu choéi tir goc va phat trién
thanh than chinh. Do vay, binh quan cay Thanh
mai co6 3,8 than/cay, dao dong tir 1 - 11 than/cay;
trung binh co6 tir 1,9 than/cay, CV%: 48,4 - 55,9%
(tudi 4 va tudi 6) dén 4,6 than/cay, CV%: 47,1%
(tudi 5), trong d6, c6 75% so6 ho diéu tra c6 trong

Thanh mai c6 s6 than trung binh < 5 than/cay; co
50% s6 ho diéu tra c6 trong Thanh mai c6 s6 than
trung binh < 3,8 than/cay; c6 25% s6 ho diéu tra co
trong Thanh mai c6 s6 than trung binh < 2
than/cay. Biéu @6 cho thay, s6 than binh quan cta
cay Thanh mai c6 su bién thién rat 16n gitta cac
cay trong cung mét ho va gitra cac ho trong Thanh
mai (CV%: 10,9 - 78,2%) va phan 16n, cac ho déu dé
cay phat trién tu nhién ma chua quan tdm dén viéc
tia chéi goc sau khi trong dé cay phat trién than
chinh ban dau.

Bang 1. Mot s6 chi tiéu sinh trudng va ning sudt cac mé hinh tréong Thanh mai ldy qua
tai huyén Van Pon, tinh Quang Ninh

S6 |S¢than/cay| D, Hyy Dy L. | S6canh/cay| | ongsuat
.. | cay/ qua/cay

Tuoi .

ho 't |CcV| TB |CV|TB |CV|TB |CV|TB|CV| TB |CV| TB |CV

(©ay) | (than) | %) | (cm) | ) | (m) | %) | @) | %) | (m) | %) | (canh)| @) | (kg/cay)| %)
4 61 19 (484| 7,1 |11,3| 3,3 | 13,9| 2,5 |16,7| 2,5 |22,2| 12,1 | 47,7 3,4 15,3
5 | 210 | 4,1 [488] 69 [37,9] 3,2 [21,6| 3,6 |27,0| 25 |37,0| 148 |463| 55 |21,1
5 | 250 | 4,6 [47,1] 7,5 |38,3] 3.4 |22,6| 3,7 |26,6| 2,5 |404| 158 | 41,3 56 |200
5 | 105 | 3,9 [44,0] 95 |284| 4,1 [254| 3,9 |299| 3,1 |37,6| 156 |524| 62 |201
5 | 72 | 40 [493] 7,8 |24,1] 3,3 | 19,1 3,0 |28,0| 2,4 |39,1| 166 |393| 67 |202
5 | 51 | 3,9 [546] 91 [34,1] 3,6 |19,8| 4,1 |225| 2,6 |23,9| 157 |353| 6,0 |282
5 | 55 | 4,6 [562] 7,9 |53,5 3,2 |156| 3,4 |250]| 2,2 |368| 154 |369| 7.2 |227
6 | 66 | 1,9 [559] 104 57,1 3,1 [29,0| 3,2 |486| 2,5 |67,7| 156 |399| 7.2 |268
6 | 72 | 26 [603] 65 (167 2,7 |12,6| 24 |185| 2,0 |47,8| 128 | 408 7.6 |29,0
6 | 64 | 25 [524] 157 (288| 3,6 |16,6| 4,4 |144| 2,7 |553| 149 | 452| 86 |228
7 | 51 | 32 [552] 11,2 (33,5| 4,1 [256] 3,9 |105] 2,9 |451| 182 |281| 7,8 |244
7 | 57 | 26 [484] 86 |185| 3,5 [23,5| 35 |11,1| 2,8 |46,6| 13,9 | 289| 109 |23,6
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10 45 3,8 | 74,5 12,9 |34,1| 3,8 |13,3| 3,9 |20,1| 2,8 |63,0| 22,5 | 21,7 9,9 11,3
12 63 2,6 [451] 13,7 |26,1| 3,8 |13,2| 3,6 |22/4| 2,9 |46,2| 22,0 | 229 | 11,2 |10,2
14 47 45 |53,2| 10,4 |3838| 3,9 |18,6| 4,0 |23,0| 2,7 |40,9| 24,0 | 29,6| 124 |10,1
15 59 43 149,3| 10,8 |24,0| 3,8 | 18,7| 4,7 |24,1| 2,8 |46,9| 24,8 | 344 | 14,1 |149
17 o4 3,8 20,6 12,5 |24,8| 4,1 |11,5] 4,9 |21,9] 3,2 |25,5| 25,8 | 27,5| 16,1 |194
20 45 2,3 | 77,3| 22,5 |34,0| 4,7 |13,3| 5,7 |19,3| 3,7 |40,2| 32,2 | 32,1 17,1 121
20 84 34 1499] 121 |40,9| 4,0 |13,4| 44 |26,6| 3,3 |959| 27,8 | 26,2| 18,0 |13,2
28 o4 3,3 |35,7| 12,7 |24,6| 43 |11,0] 3,7 |19,0] 3,1 [13,8| 23,9 | 23,0| 13,0 |16,7

Ghi chii: D, - duong kinh goc; Hyy - chiéu cao than cay; Dy - duong kinh tin cay; Ly - chiéu dai tin
cay; TB - gid tri trung binh; CV% - hé so bién thién, nghia Ia chi so phan dnh do dao dong cia mot bién so
(D, Hyy, Dy, Ly, ...) sau khi da hiéu chinh cho s trung binh.

D00 (em)
T
1
1
1
>
1
1
1
1
1
1
1
1
1
m

an oy (m)
. .

canh cfp 1 (sanh)
:

86

1

1
B

1

1

1

1

1

1

1

1

1

1
Chiéu dai t

L
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Hinh 2. Céc chi tiéu sinh truéng va ning sudt qua Thanh mai theo nhém d6 tudi

Bang 1 cho thdy, cac chi tiéu sinh truéng
duong kinh goc, chiéu cao cay, duong kinh tan cay
va nang suat qua binh quan c6 xu huong tang khi
do tudi tang, tuy nhién, doi voi cac mo hinh trong
Thanh mai trén 20 tudi, cac chi tiéu sinh trudéng va
nang suat qua duoc ghi nhan thap hon so véi mo
hinh trong Thanh mai duéi 20 tudi (ttr 10 - 20 tudi).
Cac chi tiéu sinh truéng dat tit 7,7 cm (CV%: 37,5%)
vé duong kinh, tir 3,4 m (CV%: 23,3%) vé chiéu cao,
ter 3,6 m (CV%: 28,1%) vé dudng kinh tan va dat 8,0
kg/cay (CV%: 23,6%) vé nang suat & nhom tudi < 5
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tudi; tang lén 14,8 cm (CV%: 46,4%) vé duong kinh,
42 m (CV%: 14,4%) vé chiéu cao, 4,9 m (CV%:
25,5%) vé duong kinh tan va dat 20,1 kg/cay (CV%:
13,0%) vé nang suat & nhom tudi 15 — 20 tudi. Mtrc
tang binh quan tir 8,2 - 33,4% vé duong kinh, tir 9,7
- 12,4% vé chiéu cao cay, tir 6,4 - 27,9% vé duong
kinh tan cay, tir 4,7 - 49,0% vé so canh cap 1 va tu
31,5 - 57,8% vé nang suat qua binh quan/cay so voi
cac mo hinh & cac nhom tudi truéc do. Tuy nhién,
cac chi tiéu sinh truong, nang suat & mo hinh tir 25
- 30 tubi lai thap hon -14,4% vé duong kinh, -24,3%
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vé duong kinh tan cay, - 15,5% vé s6 canh cip 1 va
thap hon - 34,5% vé nang suat qua so voi mo hinh
tir 15 - 20 tudi.

Két qua nghién ctu cho thdy, thong qua
chuong trinh BMA (Bayesian Model Average) [8]
tréen phan mém R [9], [11] c6 it nhat 5 mo hinh
kha di nhat trong s6 rat nhiéu mo hinh c6 thé du
bao nang suat thong qua cac nhan t6 diéu tra. Tuy
nhién, dua trén tiéu chuan AIC [9] thi mo hinh t6i
uu nhat cho viéc du bdo ning suat qua Thanh mai
thong qua 2 nhan to diéu tra (do tudi va s6 canh

cap 1/cay) theo dang phuong trinh da bién: Nang
suat (kg/cay) = - 2,08848 + 1,90440*Tudi +
0,50646*Canh cap 1. Két qua phan tich cho thay,
xac sudt cho ca 2 bién: Do tudi va s6 canh cap 1 cé
anh huéng dén bién tién luong (nang suat) la
100%. M6 hinh nay c6 tri s6 AIC thap nhat va xac
suat xuat hién cao nhat 1a 64,8% trong tat ca cac
mo6 hinh kha di. Phuong trinh trén cho thay, nang
suat qua ting 1,9 kg khi ting méi 1 tudi va tang 0,5
kg khi tang méi 1 canh cap 1.

5 15 5 14638 234586 123453 10 30 % 70
1 ITLI]ml 1 | | I N I | ] O (5 00 O R S0 :ﬂ
L 0.97 -0.13 0.48 0.33 0.45 0.29 0.57 0.77 031 e
8 7 ™ [Nhom Tuoi
2] af | -0.15 043 0.28 0.40 0.25 0.53 0.76 -0.31
s A, WA Sothan -7
y -0.32 -0.02 0.09 -0.10 0.30 0.03 027 =
SIS WP
. ' 0.43 0.51 0.42 0.33 0.45 -0.33
& P l'___; A
) | -1" 7 H : ©
i d | 0.58 0.94 0.43 0.38 028 -
el | s 3
-1t 4 o =1 0.53 0.45 -0.16
™ 4 A i A
H-h % . y W ) 039 || 029 || 031 [
4 & { & A Y [T
- - ¢ ) L Canhcap1
% 1 bt apay s 0.63 -0.15
R LR
n =, ‘ . ] X :l i 7 NS - g
K el iz | °¥ £
e mIM
" 20 40 &0 80 10 3 N e 20 30
Hinh 3. Twong quan da bién cfia cAc mé hinh trong Thanh mai 14y qua
tai huyén Van Dén, tinh Quang Ninh
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3.3. Hieu qua kinh té ctia mé hinh trong
Thanh mai ldy qua

Bang 2 cho thdy, hiéu qua kinh té ctia cac mo
hinh trong Thanh mai 14y qua & Van Don, Quang
Ninh theo cac chu ky kinh doanh c6 hiéu qua kinh
té khac nhau, gi4 tri loi nhuan thuan tir 40,392 trieu
déng/ha, twong tmg dat 8,078 trieu dong/ha/nam
(chu ky khai thac duoi 5 nam) dén 1.770,367 trieu
déng/ha, tuong tng dat 70,815 trieu dong/ha/nam
(chu ky khai thac tir 25 - 30 nam). Hiéu suat dau tu
cua cac chu ky kinh doanh khac nhau dao dong tu
1,3 1an (chu ky dud6i 5 nam) dén 3,8 1an (chu ky 15 -
20 nam va 25 - 30 nam), nghia 1a cac ho gia dinh dau
tu 1 dong von dé trong mo hinh Thanh mai lay qua
sé thu lai twong tmg 1,3 déng (chu ky dudi 5 nam),
2,7 déng (chu ky 5 - 10 nam), 3,4 déng (chu ky 10 -

15 nam), 3,8 dong (chu ky 15 - 20 nam va chu ky 25
- 30 nam). Ty lé hoan von noi bo (IRR) ctia cac mo
hinh ¢ cac chu ky kinh doanh déu duong, nghia la
dau tu co lai, trong do, chi tiéu IRR cao nhat dat
57,3% (chu ky 15 - 20 nam); giam chi con 44,2%
(chu ky 25 - 30 nam) va thap nhat 1a 22,3% (chu ky
du6i 5 nam). Nhu vay, mo hinh trong Thanh mai
lay qua tai huyén Van DPon, tinh Quang Ninh cho
hiéu qua kinh té cao nhat & chu ky 15 - 20 nam, véi
NPV = 1.769,602 trieu dong/ha, twong tmg dat
88,480 trieu dong/ha/nim, cao hon 17,665 triéu
déng/ha/nam (cao hon 1,2 lan) so véi chu ky 25 -
30 nam, cao hon 11,183 triéu déong/ha/nam (cao
hon 1,1 lan) so véi chu ky 10 - 15 nam va cao hon
61,102 triéu dong/ha/nam (cao hon 3,2 1an) so voi
chu ky 5- 10 nam.

Bang 2. Hiéu qua kinh t€ ctia mé hinh trong Thanh mai 14y qua theo cac chu ky kinh doanh
tai huyén Van Dén, tinh Quang Ninh

Chi tieu kinh (& Chu ky kinh doanh (nam)

<5 5-10 10-15 15-20 25-30
NPV/ha (1.000 déng) 40.392 547.569 1.159.457 1.769.602 1.770.367
NPV/ha/nam (1.000 dong) 8.078 27.378 77.297 88.480 70.815
BPV (1.000 dong) 197.361 867.022 1.636.509 2.393.358 2.398.968
CPV (1.000 dong) 156.968 319.453 447.052 623.756 628.601
BCR (lan) 1,3 2,7 3,4 3,8 3,8
Ty suét lai/von (%) 0,3 1,7 2,4 2,8 2,8
IRR (%) 22,3 54,7 56,1 57,3 44,2

3.4. Thao luan

Két qua & nghién ctru nay cho thay, cac chi
tiéu sinh trudng, nang suat va hiéu qua kinh té cta
mo hinh tréong Thanh mai 14y qua c6 xu hudéng
tang khi do tudi ting & cac mo hinh dudi 20 tudi,
nhung niang suat va hiéu qua kinh té & mo hinh
trén 20 tudi lai c6 xu huéng giam so véi mo hinh tir
10 - 20 tudi. O mo hinh tir 25 - 30 tudi, ning suit
chi dat 13,2 kg/cay, khoang tin cay 95%: 8,2 - 18,1
kg/cay (CV%: 16,7%), tic 1a thap hon binh quan 6,9
kg/cay, twong tmg thap hon - 34,5% so voi nang
suat binh quan/cay & cac mo hinh tir 15 - 20 tudi
(trung binh 20,1 kg/céy, khoang tin cay 95%: 19,1 -

21,1 kg/cay). biéu nay c6 thé giai thich rang, thoi
diém trudc nam 2007 cac ho chua yéu di bimg cay
con moc tu nhién cting nhu chiét canh tir cdy moc
tw nhién ma chua chua trong dén viéc tuyén chon
cay troi/cay me co nhimg diac diém vé hinh thai,
cac chi tiéu sinh truong vuot it nhat 25% vé duong
kinh, 10% vé chiéu cao so véi tri s6 binh quan cta
quan thé cay xung quanh va da ra hoa, két qua
theo yéu cau chung ctia cac loai cay troi lam
nghiép ldy gb [12]; hay yéu cau san phidm cudi
cung (theo muc tiéu kinh té), titc 1a nang suat qua
vuot 15% so voi nang suat trung binh ctia dam ring
c6 cay giong (40 - 50 cay xung quanh) hoac c6
nang suat cao nhat trong khu vuc (thon, xa, lien
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xa), 6n dinh trong it nhat 3 nidm, c6é sinh trudéng
mtuc trung binh tré lén va khong bi sau, bénh hai
doi voi cay me chon tir cay trong phan tan [13].
biéu do cho thay, cong tac tuyén chon giong tir
cac cay troi/cay me cé cac chi tiéu sinh truéng va
nang suat cudi cung (theo muc tiéu kinh t€) vuot
so vdi trung binh quan thé rat quan trong. Diéu
nay cing duwoc ghi nhan vai tro quan trong cua
cong tac chon giong cay lam nghiép. Trudc day
nang suat rimg trong (keo, bach dan) chi dat 5 - 10
m?®/ha/nam, qua cong tac tuyén chon giong va cai
thién giong da duwa nang suat rimg trong dat binh
quan 20 m®/ha/nam, nhiéu noi lén dén 40
m®/ha/nam [14]. Bén canh do, giong tot, lap dia
trong thich hop va ky thuat gay trong phu hop 1a
cac yéu to tao nén mo hinh trong Thanh mai 14y
qua cho ning suat va chat luong tot, dap tng duoc
muc tiéu kinh doanh dé ra.

Trong nghién ctru nay, tit nhitng di liéu phan
tich cho mot loat mo hinh khéac nhau dé du bao
nang suat thong qua cac nhan t6 diéu tra ban dau
(do tudi, Dy, Hyy, Dy, Ly s6 than, s6 canh cip 1)
nhim du bao nang suat qua binh quan/cay cta cac
mo6 hinh tréng Thanh mai 14y qua, nhung khong
c6 mo hinh nao t6t hon mé hinh héi qui da bién
v0Oi 2 nhan t6 do tudi va s6 canh cap 1/cay. Viéc lua
chon mo hinh t6i wvu nhat thong qua tiéu chuin
thong tin AIC (Akaike Information Criterion). Day
1a mot thudce do quan trong va c6 ich dé quyét dinh
lra chon mot mo hinh don gian va day dt; mo hinh
nao co tri s6 AIC thap nhat, tic 1a phu hop véi dix
lieu quan sat thuc cao nhat thi mo hinh d6 duoc
xem la t6i uu [9].

O nghién ctu nay, chu ky kinh doanh hiéu
qua nhat doi vdi cac moé hinh trong Thanh mai lay
qua la khoang 20 nam. Day 1a thoi diém cho gia tri
loi nhuan thuan cao nhat, dat 88.480 nghin
déng/ha/nam, cao gap 1,1 va 1,2 1an so véi chu ky
duoi 15 nam va trén 25 nam. Piéu nay co thé giai
thich rang, do cac yéu t6 ciu thanh nang suat va
nang suat thap & cac mo hinh dudi 15 nam va giam
& mo hinh trén 25 nam. Nhu vay, ning suat qua
binh quan dat cao nhat & mo6 hinh 20 tudi, trung
binh 20,1 kg/cay, khoang tin cay 95%: 19,1 - 21,1
kg/cay, cao gap 1,4 1an, khoang tin cay 95%: 1,3 —
1,5 l1an so v6i mo hinh 15 tudi va cao gap 1,5 lan,

khoang tin cay 95%: 1,2 — 2,3 1an so voi mé hinh
trén 25 tudi va diéu nay co thé giai thich su khac
biet vé hiéu qua kinh té gitta cac mo6 hinh ¢ cac
chu ky kinh doanh khac nhau. M6 hinh duwdi 20
tudi co thé 1a thoi diém chua dat thanh thuc vé so6
luong. M6 hinh trén 20 tudi, co thé do nguoi dan
trong voi mat do day (trén 700 cay/ha), phan bo
khong déu; khong ap dung bon phan day da va ky
thuat don tia nhitng canh gia, sau, bénh trong qua
trinh cham séc va sau mot dot thu hoach qua co
thé 1a nguyén nhan dan dén nang suat qua duoc
ghi nhan thap hon so v6i cac mo hinh dudi 20 tudi.
Viéc ap dung cac bién phap bon phan da dinh
duong, can doi va ky thuat don tia, tao tan ciing
duoc ghi nhan nang cao ning suat qua & cac nam
sau trén cay buoi dién (Citrus grandis) & tinh Thai
Nguyén [15]. Bén b6 sung phan bon hang nam la
mot trong nhitng yéu to tién quyét dé nang cao
nang suat va chat luong qua doi voi cay vai (Litchi
chinensis) [16]. Do vay, chu ky kinh doanh hiéu
qua nhat doi voi cac mo hinh trong Thanh mai 14y
qua la khoang 20 nam. Doi voi cac mo hinh hién
dang ¢ chu ky trén 20 nam c6 thé 4p dung cac bién
phap ky thuat don dau va don tré lai két hop ghép
cai tao voi nhitng cay sinh truong phat trién kém,
nang suat giam. Thoi gian thich hop dé thuc hién
don tia 1a sau khi thu hoach qua. Tuy nhién, mot
han ché cua nghién ctu ciing can duoc ghi nhan
la: Mac du chon cac mo hinh tréong Thanh mai
ngau nhién, nhung cac cha ho 4p dung cac bién
phap ky thuat (chon giong, trong, chiam soc)
khong déng nhat c6 thé dan dén su bién dong vé
cac chi tiéu sinh truéng va nang suat qua gitra cac
mo hinh.
4. KET LUAN

Céac mo hinh tréong Thanh mai ldy qua c6 cac
chi tiéu sinh truong duong kinh goc, chiéu cao
cay, duong kinh tan, chiéu dai tan cay va nang suat
qua binh quan c6 xu huéng tang khi do tudi ting.
Luong tang binh quan ti 7,0 — 35,4% vé duong
kinh, tr 12,5 — 22,2% vé duong kinh tan va tir 31,8 —
65,0% vé nang suat qua ctia mo6 hinh & nhom tudi
sau so voi nhom tudi truoc do, nhung & mo hinh ti
25 — 30 tudi lai thap hon -18,1% vé duong kinh, -
16,2% vé chiéu cao cay, -15,9% vé duong kinh tan
cay va thap hon -34,5% vé nang suit qua so voi mo
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hinh tir 15 - 20 tudi. Nang suat qua c6 thé du bao
thong qua phuong trinh da bién: Nang suat
(kg/cay) = - 2,08848 + 1,90440*Tudi +
0,50646*Canh cép 1.

Hiéu qua kinh té dat cao nhat & mé hinh c6
chu ky kinh doanh 15 - 20 nam, véi NPV =
1.769,602 trietu dong/ha, twong tmg dat 88,480
trieu dong/ha/nadm, cao hon 17,665 trieu
déng/ha/nam (cao hon 1,2 1an) so véi chu ky 25 -
30 nam, cao hon 11,183 triéu dong/ha/nam (cao
hon 1,1 1an) so véi chu ky 10 - 15 nam.

Két qua & nghién cttu nay dat ra nhu cau va cé
y nghia 1a can phai c6 nhimg nghién ctru xac dinh
loai phan, liéu luong phan bon thich hop va can
doi; bién phap ky thuat don tia, tao tan nham nang
cao ning suat va chat luong qua déi véi cac mo
hinh trong Thanh mai tai huyén Van Don, tinh
Quang Ninh.

LOI CAM ON

Nghién citu ndy la mot phan két qua nghién
citu cia Dé tai: “Nghién cuu khai thac va phat
trién nguon gen cay Thanh mai (Myrica esculenta
Buch.-Ham.ex D.Don) tai mot so tinh mién Bac”,
ma s6 NVQG-2019.07, thuoc Chuong trinh “Bado
ton va str dung bén ving nguon gen dén nam 2025,
dinh huong dén nam 2030”. Ching toi chan thanh
cam on Bo Khoa hoc va Cong nghé, Vién Nghién
cuu va Phat trién Ving va Pé tai ma sé6 NVQG-
2019.07 da ho tro kinh phi dé€ nhom tic gid thuc
hién nghién cuu nay.
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ASSESSMENT OF GROWTH, YIELD AND ECONOMIC EFFICIENCY OF THE CULTIVATION
MODEL OF Myrica esculenta FOR FRUIT IN VAN DON DISTRICT, QUANG NINH PROVINCE

Le Duc Thang!, Phung Thi Tuyen?, Nguyen Dac Binh Minh!,
Nguyen Van Lam?!, Pham Van Ngan!, Dinh Thi Ngoc!, Nong Quang Thien!
! [nstitute of Regional Research and Divelopment, Ministry of Science and Technology
? Vietnam National University of Forestry
Summary

In this study, 20 cultivation models of Myrica esculenta in Van Don district were selected and
assessed between the ages of 4 - 28 years old. The findings demonstrate that while the indicators
of diameter, height, canopy diameter, number of first - order branches/trees and fruit production
tend to rise with age, they are recorded at lower levels in models older than 20 years. In the older
age group compared to the younger age group, the model’s average increases were from 7.0 to
35.4% in diameter, from 12.5 to 22.2% in canopy diameter, and from 31.8 to 65.0% in fruit yield;
however, compared to the model from 15 to 20 years old, the model from 25 to 30 years old had a
-18.1% smaller diameter, -16.2% shorter height, -15.9% lower canopy diameter, and 34.5% lower
fruit production. Fruit yield can be predicted using multivariate equations through easy - to -
investigate indicators: Productivity (kg/tree) = - 2.08848 + 1.90440*Age + 0.50646*Number of
first-order branches. The model with a 15 - 20 -year business cycle has the highest economic
efficiency, with NPV = 1,769.602 million VND/ha, or 88.480 million VND/ha/year, higher than
17.665 million VND/ha/year (1.2 times higher) than the of a 25 -30 - year cycle and higher than
11.183 million VND/ha/year (1.1 times higher) than the of a 10 — 15 - year cycle.

Keywords: Myrica esculenta, growth, yield, economic efficiency.
Nguoi phan bién: GS.TS. Vo DPai Hai

Ngay nhan bai: 9/6/2023

Ngay thong qua phan bién: 6/7/2023

Ngay duyét dang: 12/7/2023
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NGHIEN CUU XAY DUNG QUY TRINH TRONG CAY
LUAN THUY (Spirolobium cambodianum Baill.)
TAI THANH PHO PHU QuUOC, TiNH KIEN GIANG

Nguyén Thi Quynh Trang!, Phiing Thi Thu Ha?, Nguyén Xuan Truong?®,

TOM TAT

Nguyén B4 Hung®, Trinh Minh Vi®, Tran Thij Lién® "

Cay Luan thuy (Spirolobium cambodianum Baill.) thuoc ho Tric dao (Apocynaceae), trong dan
gian duoc st dung lam thudc chita sot. Nghién ctru nay da xac dinh duoc thoi vu trong t6t nhat
15/8, khoang cach trong thich hop nhat 1a 30 x 30 cm (Mat d¢: 111.111 cay/ha), luong phan boén bao
gom 6 tan hitu co vi sinh + 300 kg N + 600 kg P,O5 + 300 kg K,O; nang suat duoc liéu trung binh
ter 1,46 - 1,59 tan duoc liéu kho/ha/nam. Cac loai sau dn 14 nhu sdu xam, sau cudn 14 nho va loai
chich hat nhu: rép xo trang, rép mudi va rép sap, muic do gay hai khong phd bién < 10% trong giai
doan phat tan va phd bién tir 20 - 40% & giai doan cay khép tan. Thoi gian xuét hién nhiéu nhat tap
trung vao giai doan mua mua, tir thang 5 dén thang 8 gom bénh héo vang do ndm Fusarium sp.;
théi nhiin goc than do ndm Pythium sp. va bénh héo rit géc moc trang do nadm Sclerotium rolfsii
gay ra voi murc do it phd bién (<20% s6 1an bat gap).

T khoa: Cdy Ludn thuy, phin bon, méat do.

1. BAT VAN BE

Hién nay, trudc xu thé phat trién manh me ctia
khoa hoc, cong nghé thi duoc liéu chinh 1a nguon
nguyén liéu ctia nén cong nghiép tan duoc trong
tuong lai. Nhu cau vé cham soc stic khoe bing y
duoc c6 truyén két hop véi y hoc hién dai ciing
dan tré thanh lua chon wu tién ctia nhiéu nguoi,
nhat 1a nhitng nguoi cao tudi, ngudi mac bénh man
tinh,...

Cay Luan thuy (Spirolobium cambodianum
Baill.) thuéc ho Truc dao (Apocynaceae), thudc
dang cay bui thap cao 0,5 - 1 m, canh c6 ranh doc
ngan, mau nau bac khi kho. La moc d6i, doi khi
hai 14 hoi léch nhau, dang thuon, dau nhon, goc
gan nhon, nhung phan goc to hon phan ngon,
nhan ca hai mat, dai 3 - 10 cm, rong 1 - 3 cm [1].
Day 1a loai nam trong danh sach cac loai thuc vat &
Viet Nam thudc loai quy hiém, dang bi giam sut so

' Cong ty Sakata Viét Nam

? Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
3 Vién Dugc ligu

"Email: lienvdl@gmail.com

lwong hoac c6 nguy co tuyét ching... Phan hang
VU B1+2 b, ¢, can c6 bién phap cap bach dé bao vé
va phat trién [2], [3]. Mat khac, duoc liéu Luan
thiy chi yéu thu hai ngoai tu nhién, viéc khai thac
thuong xuyén sé lam giam sut so luong loai, trong
khi d6 chua c6 nhiéu cong trinh nghién cttu vé xay
dung quy trinh tréng, nhan giong cay Luan thuy
tai Viet Nam. Nghién ctru vé anh huong huéng cia
cac thoi vy, mat do tréong, luong phan bon dén sinh
truong, phat trién va nang suat chat luong duoc
lieu Luan thuy tai thanh phé Phu Qudc, tinh Kién
Giang sé la nhitng dan lieu khoa hoc dau tién, mot
s6 giai phap c6 do tin cay cao, tir d6 gop phan xay
dung quy trinh ky thuat tréong cay Luan thuy tai
thanh phé Pha Qudc, tinh Kién Giang 1a can thiét.

2. DOI TUONG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. béi trong nghién ctru

Loai luan thuy (Spirolobium cambodianum
Baill) dang duoc trong tai thanh phé Phua Qudc,
tinh Kién Giang.

Thoi gian thuc hién: Tir thang 15/9/2021 dén
15/3/2023.
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2.2. Phuwong phap nghién ctru
2.2.1 Bo tri thi nghiém

Céc thi nghiém dong ruong voi cac thi nghiém
duoc tién hanh nhu sau:

Thi nghiém 1: Nghién cuu anh huong cua thoi
vu trong toi sinh truong, phat trién va cdc yéu to
c4u thanh nang suét cua cdy Luan thuy

Theo s6 liéu vé khi hau 5 nam gan day tai
Tram Khi twong Hai van Phu Quéc (2022) [4] cho
thay, thoi gian tir thang 6 dén thang 10 c6 nhiét do
6n dinh, dao dong & muc 28 - 29°C; do6 4m khong
khi duy tri & muic cao tir 81 - 85%; day ctng la
nhitng thang c6 so gio ning thap nhat; dic biét co
luong mua dat cao nhat. Vi vay, bé tri thoi vu (TV)
tir thang 6 dén thang 10 1a thoi diém c6 khi hau,
thoi tiét phu hop doi voi cay Luan thuy.

Quy uwoc cong thirc thi nghiém: TV1: Trong
vao 15/6; TV2: Trong vao 15/7; TV3: Trong vao
15/8; TV4: Tréng vao 15/9; TV5: Trong vao 15/10.

Bo tri thi nghiém 1 nhan t6, gom 5 cong thic
va duoc bo tri theo kiéu hoan toan ngau nhién
(CRD), 3 lan nhéc lai. Dién tich mdi 6 thi nghiém
1a 20 m® Dién tich thi nghiém1a5CTx 20 m?x 3 =
300 m? (khong ké hang bao vé).

Nén phan bon (ha): 6 tdn hitu co vi sinh
(HCVS) + 300 kg N + 450 kg P,O; + 300 kg K,O
(kg/ha). Khoang cach trong 40 x 40 cm (mat do:
62.500 cay/ha).

Thi nghiém 2: Nghién curu anh huong cua mat
do, khodng cdch trong toi sinh trudng, phat trién
va cdc yéu to cau thanh ndng sudt cua cdy Luan
thuy

Quy woc cong thie thi nghiém: K1: Khoang
cach 30 x 30 cm (Mat do: 111.111 cay/ha); K2:
Khoang cach 30 x 40 cm (Mat do: 83.333 cay/ha);
K3: Khoang cach 40 x 40 cm (Mat do: 62.500
cay/ha).

Bo tri thi nghiém 1 nhan t6, voi 3 cong thic,
b6 tri theo kiéu hoan toan ngau nhién (CRD), 3 lan
nhac lai. Dién tich méi 6 thi nghiém 1a 20 m® Dién
tich thi nghiém 1a 3 CT x 20 m® x 3 = 180 m?
(khong ké hang bao vé).
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Nén phan bon (ha): 6 tdn hitu co vi sinh
(HCVS) + 300 kg N + 450 kg P,Os; + 300 kg K,O
(kg/ha).

Thoi vu tréng: 15/8.

Thi nghiém 3: Nghién cuu dnh huong cua
lirong phan bon to1 sinh truong, phat trién va cdc
Yéu t0 cau thanh nang suat duroc liéu cua cdy Luan
thuy

Quy uoc cong thic thi nghiem: PB1: 6 tan
phan HCVS; PB2: 6 tan phan HCVS + 300 kg N +
450 kg P,O5 + 300 kg K,O; PB3: 6 tdn phan HCVS +
300 kg N + 600 kg P,O, + 300 kg K,O; PB4: 6 tin
phan hitu co vi sinh (HCVS) + 300 kg N + 750 kg
P,O; + 300 kg K,O.

Bo tri thi nghiém 1 nhan t6, voi 4 cong thtec,
bo tri theo kiéu hoan toan ngau nhién (CRD), 3 lan
nhdc lai. Dién tich mdi 6 thi nghiém 1a 20 m% Dién
tich thi nghiém 1a 4 CT x 20 m? x 3 = 240 m®
(khong ké hang bao ve).

Mat do khoang cach trong: 40 x 40 cm (62.500
cay/ha).

Thoi vu trong: 15/8.

Céc cong thic thi nghiém duwoc b6 tri theo
phuong phap b6 tri thi nghiém dong ruong cua
Pham Chi Thanh (2002) [5]. Theo kiéu ngau nhién
hoan toan. Méi 6 thi nghiém 100 m?, 3 1an nhac lai.
Moéi lan nhéc lai theo doi 10 cay.

- Cdc chi tiéu theo doi

Cac chi tiéu theo doi sinh truong: Thoi gian tir
trong dén hoi xanh; phan nhanh; ra ny; ra hoa; dau
qua; thu hoach hat giong; thu hoach duoc liéu;
chiéu cao cay; so la/than chinh; duong kinh tan;
duong kinh than.

Céc chi tiéu theo doi nang suat va cac yéu to
cau thanh nang suat: Nang suat ca thé; nang suat
ly thuyét; nang suat thuce thu.

Theo doi sau, bénh hai: Thanh phan bénh hai
va sau hai, bo phan gay hai, khoang thoi gian gay
hai. Piéu tra thanh phan va mic do phé bién dich
hai theo phuong phap diéu tra theo QCVN 01-38:
2010/BNNPTNT [6].
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2.2.2. Phuong phap xit Iy so liéu

S6 lieu duoc xtr Iy bang phan mém Excel 2010
va IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cta thoi vu trong dén sinh
truedng, phat trién va cic yéu td cdu thanh ning
sudt ctia cay Luan thiy

3.1.1. Anh hudng cia thoi vu trong dén qud
trinh sinh truong va phét trién cua cdy Luan thuy

Theo doi anh hudng cta thoi vu tréong dén qua
trinh sinh truong va phat trién ctia cay Luan thuy &
cac chi tiéu thoi gian tir trong dén hoi xanh, phan
nhanh, ra nuy, ra hoa, dau qua, thu hoach hat giong
va thu hoach dugc liéu trong cac nam thir nhat, thi
hai sau trong. Cac két qua duoc trinh bay tai bang 1.

Béng 1. Anh hudng ciia thoi vu tréng dén qua trinh sinh trudng va phat trién ctia cdy Luan thity

Thoi gian tir trong dén ... (ngay)
Cong Hoach
thuce Hoi xanh | Phannhanh | Ranu Rahoa bau qua Thu .(12.1 ¢ Thu ho.%Ch
hat giong duoc liéu

TV1 15 83 292 319 334 416 766
TV2 14 80 285 310 325 411 751
TV3 13 78 270 295 310 393 743
TV4 15 86 265 296 311 399 761
TV5 16 92 255 288 303 385 770

Thoi gian tir trong dén hoi xanh & tat ca cac
cong thirc khong cé su chénh lénh dang ké. Thoi
gian héi xanh tir 13 - 16 ngay, tai cac cong thirc
thoi vu khac nhau cho su chénh léch tr 1 - 3
ngay.

Sau trong tir 2,5 - 3 thang cay méi phan
nhanh. Thoi gian trong dén phan nhanh ctia cac
cong thic ciing c6 su chénh léch, dao dong tuong
doi ro tir 2 - 14 ngay. Thoi gian phan nhanh nhanh
nhat tai cong thic 3 (thoi vu trong 15/8) voi 78
ngay sau trong va thoi gian phan nhanh muén
nhat 1a cong thitc 5 (trong thoi vu 15/10) phai
mat 92 ngay sau trong. Day ciing 1a 2 cong thic
co su chénh léch lon nhat, véi thoi gian phan
nhanh khac nhau lén t6i 2 tuan. Cac cong thic
con lai twong d6i 6n dinh vé thoi gian phan nhanh
tit 3 - 6 ngay.

Thoi gian ra nu ctia Luan thuy cho thay, mat
gan 10 thang tir khi trong cay méi ra nu, mat gan
7 thang tir khi phan nhanh moi ra nu. Co thé thay
thoi gian ra nu ctia Luan thuy ngan nhat khi trong
vao thang 10 (TV5) va cham nhat khi trong thang
6 (TV1). Nhu vay thoi vu trong 2 cong thic nay
cach nhau 4 thang nhung thoi gian ra nu chi cach

nhau c6 hon 1 thang. Tt cac cong thuic thoi vu
trong dén ra nu cho thay, thoi gian trong cang
muoén thoi gian ra nu cang ngén.

Thoi gian tir trong dén ra hoa ciing co su
khac nhau gitta cac cong thitc. Thoi gian ra hoa
cua Luan thuy cach thoi gian ra nu trong khoang
tie 25 - 35 ngay. Thoi gian ra hoa ngan nhat tai
TV5 (288 ngay sau trong) va dai nhat 1a TV1 (319
ngay sau trong).

Téng thoi gian tir khi trong dén khi thu
hoach hat giong dao dong tir 385 - 416 ngay. Nhu
vay, phai mat hon 1 nam sau trong, Luan thuy
moi cho thu hoach hat giong. Thu hoach dugc
lieu cting phai mat hon 2 nam tir khi trong méi
duoc cho thu hoach.

3.1.2. Anh huéng ciia thoi vu trong dén mot s6
chi tiéu sinh truong cua cdy Ludn thuy

Theo doi anh huong cda thoi vu tréong dén kha
nang sinh truong phat trién cua cay Luan thuy &
cac chi tiéu chiéu cao cay, so la/than chinh, duong
kinh tan va duong kinh than trong cic nam thu
nhat, thit hai sau trong. Cac két qua duoc trinh bay
tai bang 2.
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Béng 2. Anh hudng ctia thoi vu tréng dén mot 6 chi tieu sinh truéng ciia cay Luan thiy

Mot so chi tiéu sinh trudng khi thu hoach duoc liéu
Cong thie Chiéu cao cdy | Duong kinhthan | S6 l4/than chinh DPuong kinh tan

(cm) (cm) (1a) (cm)
TV1 91,4 1,42° 30° 74,2
TV2 97,5" 1,51 35% 81,5
TV3 101,2* 1,71* 40° 84,3
TV4 93,6° 1,39° 33 72,1°
TV5 85,1° 1,33 30° 64,4¢
CV (%) 28 75 88 37
LSD, s 48 0,20 5,4 5,1

Bang 2 cho thay, cac chi tiéu theo doi co su
khac nhau & cac thi nghiém khéac nhau. Chiéu cao
cay & cac thoi vu cho tir 85,1 - 101,2 cm. Chiéu cao
cay & cac cong thic co su chénh léch khac nhau.
Chiéu cao ting dan tir khi trong thang 6 dén thang
8, sau do giam dan tir thang 9 dén thang 10. Két
qua nghién ctru thoi vu cho thay, thoi vu thich hop
cho cay phat trién vé chiéu cao la trong vao thang
7 va thang 8. Trong d6 thang 8 c6 chiéu cao cao
nhat dat 101,2 cm.

Tuong tu nhu dong thai ting trudng chiéu cao
cay, so 1a/than chinh cting cé su khac nhau gitta
cac cong thiec. So 14 & cong thiec 1 va 5 ¢ cung so
14 tuong dong, trong khi d6 cong thic 2 va 4 chénh
nhau khong dang ké. Cong thitc c6 so 14 cao nhat
dat 40 1a/ than chinh tai cong thic 3 (thoi vu trong
15/8).

buong kinh tan duoc thé hién trong bang dat
duoc tir 64,4 - 84,3 cm. Day ciing la 2 cong thic co
duong kinh tan chénh léch nhau 16n nhat. Trong

Béng 3. Anh hudng ctia thoi vu trong dén yéu t6 cdu

khi d6, cac cap cong thuc 2 va 3; 1 va 4 khong co
sut chénh 1éch 16n chi dao dong trong khoang tir 2 -
4 cm. Cong thic 5 trong mudn nhat nén c6 duong
kinh tan thap nhat so voi cac cong thic khac.

Céc cong thuc cho thdy, duong kinh than cao
nhat dat 1,71 cm tai cong thic 3 va thap nhat cong
thitc 5 khi chi dat 1,33 cm.

Tt két qua phan tich trén cho thay, thoi vu
trong vao 15/8 thich hop nhat dé cay Luan thuy co
thé sinh trueong tot nhat tai cac chi tieu déu ndi bat
hon cac cong thirc khac.

3.1.3. Anh hutng cia thoi vu trong dén yéu to
cdu thanh ndng sudt va nang suat dwoc liéu Luin
thuy

Ning suat ca thé duoc tinh bang khai luong cti
tréen cay Luan thuy. Nang suat ca thé 1a chi tiéu
quan trong quyét dinh ning sudt ct Luan thuy.
Anh hudng cta thoi vy trong dén yéu t6 cau thanh
nang suat va nang suat duoc lieu Luan thuy duoc
thé hién & bang 3.

thanh ning sudt va ning suét duoc lieu Luan thiy

Cong Nang suat ca thé kho Ty 1é duoc Ning sudt Iy thuyét | Nang suat thuc thu
thic (g/cay) liéu twoi/kho (tan kho/ha) (tdn kho/ha/nam)
TV1 28,6 3,3 1,79 1,34
TV2 29,4 3,2 1,84° 1,38
TV3 31,3 3,1 2,13* 1,56
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TV4 28,3 3,1 1,77° 1,33"
TV5 27,8 3,1 1,74 1,30
LSD, s 0,18 0,15
V) 920 10,10

Két qua nghién ctru vé anh hudéng cta thoi vu
dén nang sut ctia cdy Luan thiy cho thay: Nang
suat ly thuyét duoc quy dinh béi ning suat ca thé
va mat do trong. Tai cac thoi vu khac nhau, niang
suat ca thé cua cay Luan thuy khac nhau nhung su
chenh léech khong dang ké, tir ca thé c6 khai luong
thap nhat dén c4 thé co6 khéi luong cao nhat chénh
nhau 3,5 g. Cao nhat 1a thoi vu 3 trong vao 15/8
cho khoi luong ca thé dat 31,3 g/cay. Thap nhat la
thoi vu tréong vao 15/10 day ciing 1a thoi vu muon
nhat, thoi vu nay chi dat 27,8 g/cay.

Két qua vé ty le tuoi kho tai cac thoi vu khong
c6 su khac biét, trung binh ty 1é twoi/kho dat 3,2:
1. Nang suat ly thuyét dao dong tir 1,74 - 1,95 tan
kho/ha. Cao nhat van 1a thoi vu 15/8 va thap nhat
1a thoi vu trong muon 15/10.

Thoi vu trong sém nhat 15/6 va thoi vu trong
muén 15/9; 15/10 c6 nang suat thuc thu twong doi
dong déu dao dong trong khoang 1,30 - 1,34 tan

kho/ha, co thé thay chenh léch rat nho. Trong khi
do, trong vao 15/7 nang suat thuc thu c6 cao hon
so voi cac cong thirc vira néu. Dac biét, khi trong
vao 15/8 cho nang suat thuc thu vuot troi, ning
suat dat duoc 1,46 tan kho/ha.

Nhu vay, thoi vu trong thich hop cho cay Luan
thiy vao 15/8 cho nang sut cao dat 1,46 tan duoc
lieu kho/ha/nam vai ty 1é duoc liéu twoi/kho 3: 1.

3.2. Anh huéng ctia mat d9, khoang cach
trong dén sinh trudng, phat trién va cac yéu té cau
thanh ning suit ctia cay Luan thiy

321 Anh huong cua mat do, khodng cdach
trong dén qud trinh sinh trudng va phat trién cia
cdy Luan thuy

Két qua nghién cttu anh hudéng cta mat do,
khoang cach tréong dén qua trinh sinh trudéng va
phat trién ctia cay Luén thuy duoc trinh bay trong
bang 4.

Béng 4. Anh hudng ciia mat do, khoang cach trong dén qu4 trinh sinh truéng va phat trién

ctia ciy Luan thuy
Thoi gian tir trong dén ... (ngay)
Cong
thirc Hoéi Phan R . | Thuhoach hat | Thuhoach
, Ranu Rahoa | Pauqua e
xanh nhanh giong duoc liéu

K1 14 88 285 309 319 416 756

K2 14 85 281 303 315 411 749

K3 13 77 272 297 309 393 745

Trong giai doan dau (3 thang dau), khoang
cach (mat do trong) khong anh hudng nhiéu dén
qué trinh sinh trudng va phat trién ctia cay Luan
thiy. Qua trinh tir trong dén héi xanh, phan nhanh
gitta cac cong thic khong co su khac biét ro rét.
Su khac biét tai day chi anh huong doi chut boi cac
yéu t0 ngoai canh. Tuy nhién, dén thoi gian ra nu

(sau trong 7 thang) c6 su khac biét doi chut boi
thoi gian ra nu sau khi trong gitta cac cong thic cé
su chénh léch, dac biét tai K1 va K3, gitta 2 cong
thitc nay co su chénh léch t6i 2 tuan.

Vé6i cac thoi gian ra hoa, dau qua, thu hoach
hat giong va duoc liéu ciing teong tu. Khoang cach
trong 40 x 40 cm dang thé hién su troi hon vé thoi
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gian so voi cac cong thuc con lai. Thoi gian tir
trong dén thu hoach hat giong ciing nhu duoc lieu
gitta cac cong thirc c6 su chénh léch tir 1 - 2 tuan.

322 Anh huong cua mat do, khodang cach
trong dén mot so chi tiéu sinh truong cia cdy Ludn
thuy

Béng 5. Anh hudng clia mat o, khoang cach trong dén mot s6 chi tiéu sinh trudng ctia cay Luan thiy

Mot s6 chi tiéu sinh trudng khi thu hoach duoc lieu
Cong thirc | Chijéu cao cay | So la/than chinh | Puong kinh tan buong kinh
(cm) 13 (cm) than (cm)
K1 109,3* 36,0° 75,9 1,4*
K2 104,0° 37,0° 81,2 1,6
K3 100,17 40,0 86,7 1,7*
CV (%) 51 6,9 6,8 7,8
LSD, s 57 318 6,07 0,36

Két qua nghién cttu anh hudéng cta mat do,
khoang cach trong dén mot s6 chi tiéu sinh truéng
cuia cay Luan thuy duoc trinh bay trong bang 5.

Khoang cach (mat do trong) cé anh hudng toi
mot so chi tieu sinh trudng khi thu hoach duoc
lieu ctia cay Luan thuy. Vé kich thudc chiéu cao
cay phu thuoc vao khoang cach trong, khoang
cach cang 16n thi chiéu cao cay cang giam cu thé
khi trong 30 x 30 cm thi chiéu cao dat cao nhat
109,3 cm va sau do6 giam 5,3 cm khi trong 30 x 40
cm, cudi cung la gidm 9,2 cm khi trong 40 x 40 cm.
Trong day voi khoang cach 30 x 30 cm sé tao ra su
canh tranh vé anh sang giup cho cay c6 kha nang
vuon lén dé don nhan anh sang.

S6 14 trén than chinh ty 1é nghich voi chiéu
cao khi trong voi khoang cach cang thua thi so 1a
ting dan tir 36 14 (K1) dén 4014 (K3).

Duong kinh tan va duong kinh than cling
tuong tu nhu s6 14 trén than chinh. Khi khoang
cach trong thua dan thi duong kinh tan va duong
kinh than ciing ting dan. Cay luan thuy lic nay cé
khong gian nén canh c6 thé phan tan rong.

323 Anh huong cua mat do, khoiang cach
trong dén yéu to cau thanh nang sudt va nang suat
duroc liéu cua cdy Luan thuy

Két qua nghién ctru anh hudng ctia mat do,
khoang cach trong dén yéu to cay thanh nang suat
va nang suat duoc liéu ctia cay Luan thuy duoc
trinh bay trong bang 6.

Béng 6. Anh hudng ctia khoang c4ch trong dén yéu t6 cdu thanh ning sust va nang sust duge lieu

ctia ciy Luan thuy
Cong | Nang suatcathékho | Tyle duoclieu | Nang suat ly thuyét Nang suét thuc thu
thuc (g/cay) twoi/kho (tdn kho/ha) (tin kho,/ha/nam)
K1 26,5 3,1 2,59 1,91°
K2 28,5 3,1 2,30 1,60
K3 31,9 3,0 1,97¢ 1,48
LSD, s 0.27 0.29
CV(%) 93 7,8

Nang suat ca thé kho gitta cac cong thic co ty
lé nghich voi nang suat thuc thu ctia cay Luan

thily. Nang suét ca thé thap nhat & K1 nhung nang
suat ly thuyét va nang suat thuc thu lai cao nhat.
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Nguoc lai, nang suat ca thé cao nhat dat 31,9 g/cay
(K3) nhung ning suat ly thuyét va thuc thu tai cong
thirc nay déu thap hon so véi cac cong thic khac.
Khoang cach trong 30 x 30 cm cho sinh trueong phat
trién tot, tuy ning suat ca thé khong cao nhat
nhung mat do cay hai hoa nén nang suat thuc thu
ciing nhu niang suat ly thuyét dat cao nhat.

Két qua ciing cho thdy, ngoai ty 1é duoc lieu
tuoi kho khong c6 su sai khac vi su chénh léch
nhau gitta cac cong thicc khong lon. Cac yéu t6 cau
thanh ning suat va nang suat duoc liéu Luan thuy
& cong thirc 1 so voi cac cong thiee con lai déu co
su sai khac.

Tt két qua trén cho thay: Khoang cach trong
30 x 30 cm (Mat @o: 111.111 cay/ha) la thich hop
nhat, cho ning suiat cao nhat dat 1,91 tin
kho/ha/nam, cé chiéu cao cao nhat dat 109,3 cm.

3.3. Anh hudng ctia luong phan bén dén sinh
truong, phat trién va cic yéu t6 cau thanh ning
sudt cia cay Luan thiy

3.3.1. Anh hudng cia luong phan bén dén qud
trinh sinh truong va phét trién cua cdy Luan thuy

Két qua nghién ctru anh hudng cua luong
phan bén dén qua trinh sinh trudéng va phat trién
ctia cay Luan thuy duoc trinh bay trong bang 7.

Béng 7. Anh hudng clia lugng phan bén dén qué trinh sinh truéng phét trién ctia cay Luan thiy

. ‘ Thoi gian tir trong dén ... (ngay)

Mic | Goh | e | Rame | Rahoa | Bawgu | bR |
PB1 15 90 295 320 333 413 760
PB2 13 77 272 297 310 390 745
PB3 14 76 271 298 312 394 740
PB4 14 75 272 300 313 392 738

Két qua danh gia anh huong ctia luong phan
bon dén qua trinh sinh truong va phat trién caa
cay Luan thuy cho thay: Thoi gian tir trong dén khi
thu hoach hat giong va duoc liéu Luan thuy déu c6
thoi gian sau hon 1 nam cho thu hoach hat giong
va sau 2 nam cho hoach duoc liéu. Thoi gian thu
hoach duoc lieu sau 2 nim sé giup cay co chat
luong tot nhat.

Qua trinh sinh truéng cta ciay Luan thuy
khong bi anh huéng ham luwong phan bon khac
nhau. Tuy nhién, khi so sanh gitra cac cong thic
cho thay, tir thoi ky ra nu dén thu hoach duoc liéu

thé hién thoi gian gitta cac chi tiéu theo doi cang
dai. Khi taing dan luong phan bon thi thoi gian tir
trong dén ra hoa, dau qua roi thu hoach hat giong
va duoc liéu thoi gian cang ngin. Day ciing 1a mot
yéu to dé xac dinh luong phan boén toi wu cho qua
trinh sinh truéng va phat trién tot nhat.

3.3.2. Anh hudng ctia Irong phan bén dén mot
S0 chi tiéu sinh trudng cia cdy Luan thuy

Két qua anh huong cta luong phan bon dén
mot so6 chi tiéu sinh truong ctia cay Luan thuy
duoc trinh bay trong bang 8.

Béng 8. Anh hudng ciia luong phan bon dén mét s6 chi tiéu sinh trudng ciia cay Luan thiy

c Mot s6 chi tiéu sinh truéng khi thu hoach duoc liéu

ong

thttc Chiéu cao cay So 1a/ thr«.,ln chinh Duong kinh tan Puong kinh than (cm)
(cm) (1) (cm)

PB1 97,3" 34 75,9° 1,42°

PB2 104,4° 40° 82,5 1,51"
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PB3 106,4* 44° 84,3 1,71*

PB4 105,2* 45 86,8 1,39
CV (%) 27 6,9 3,1 81
LSD, s 533 5,33 4,84 0,23

Luong phan bon bon cho cay Luan thuy khac
nhau c6 anh huong truc ti€ép dén mot so chi tieu
sinh truéong khi thu hoach duoc liéu.

Chiéu cao cay & cac cong thic co su chénh
léch khac nhau, trong d6 tai cac cong thic 2,3 va 4
cho két qua khac nhau khong nhiéu. Riéng cong
thiec 1 chi stt dung phan HCVS cho chiéu cao thap
nhat dat 97,3 cm va cao nhat 1a cong thirc 3 voi
106,4 cm.

S6 14 trén than chinh ciing dao dong tir 34 - 45
14, trong d6 thap nhat 1a cong thice 1 chi stt dung
phan vi sinh va cao nhat 1a cong thic 4 bon voi
luong 1an cao nhat.

buong kinh tan twong tw nhw s6 14 trén than
chinh va dao dong tir 75,9 - 86,8 cm.

Két qua phan tich thong ké & cac chi tieu
chiéu cao, s0 14 trén than chinh va duong kinh tan
cho thay, cong thitc 1 so voi cac cong thic con lai

c6 su sai khac c6 y nghia thong ké ¢ mtuc tin cay
95%. Khi 3 cong thitc con lai so sanh v6i nhau déu
khong c6 y nghia thong ké & mirc tin cay 95%.

buong kinh than ting dan khi stt dung luong
phan boén tit PB1 (1,42 cm) dén PB3 (1,71 cm) va
sau d6 giam nhanh xudéng muc thap nhat (PB4
dat 1,39 cm). Két qua phan tich thong ké cho
thay, cong thitc 3 so voi cong thirc 2 thi khong c6
su sai khac, tuy nhién khi so sanh véi 2 cong thirc
con lai thi sai khac c6 y nghia thong ké & mirc tin
cay 95%.

3.3.3. Anh hutng cia luong phan bon dén yéu
10 cau thanh ndng sudt va nang sudt duoc liéu
Luan thuy

Két qua nghién ctru anh hudng cua luong
phan bon dén yéu t6 cau thanh ning suit va nang
suat dugc lieu Luan thuy duoc trinh bay trong
bang 9.

Béng 9. Anh hudéng ctia lugng phan bén dén yéu t8 cdu thanh ning sudt
va nang suat duoc lieu Luan thiy

Cong | € Sﬁf 5 ABE | 116 duoc Tﬁﬁﬁ:t“(gly Nang suét thyc thu
thire (@/cay) liéu tuoi/kho kho/ha) (t4n kho/ha/nam)
PB1 27,1 3,2 1,49 1,27"
PB2 30,8 3,1 1,70° 1,39
PB3 31,6 3,1 1,98 1,59°
PB4 31,8 3,1 2,01° 1,612

LSD 45 0,28 0,19

CV(%) 11,3 96

Nang suat ca thé kho ting dan khi lugng phan
bon tang dan, dao dong tir 27,1 - 31,8 g/cay. Ty lé
duoc liéu tuoi kho tai cac cong thiec khong co sy
khac biét, teong doi ddong déu, giong nhau.

Nang suat ly thuyét va nang suat thuc thu tai
cac cong thuc co6 su twong dong, tang dan khi cac
cong thuc co6 luong phan bon tang lén. Cao nhat la
cong thuc 4 dat 1,61 tdn kho/ha/nam. Tuy nhién,
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khi so sanh véi lwong phan bon tang thém 150 kg
P,O: thi nang suat thuc thu tai cong thicc 4 khong
cao hon cong thic 3. Két qua xit ly thong ké cho
thdy, cong thic 3 va 4 so sanh voi nhau khong co
su sai khac, tuy nhién so véi cac cong thirc con lai
c6 su sai khac c6 y nghia thong ké ¢ mtuec tin cay
95%.

3.4. Tinh hinh siu, bénh hai va bién phap
phong trir

3.4.1. Thanh phan va mutc do nhiém sau hai
trén cdy Luan thuy

Sau hai la cac loai con trung giy hai cac bo

phan cua cay trong nhu than, 14, hoa, qua...

Sau hai phat sinh do nhiéu nguyén nhan: Do
diéu kién thoi ti€t khong thuan loi, do st dung
giéng man cam, con ton du cta cac sau hai trén
déng ruong. Ngoai ra, con c6 thé do thoi vu trong
khong hop ly ciing c6 thé lam xuat hién sau, bénh
hai va lan rong. Theo doi tinh hinh sau hai trén cay
Luan thuy ngoai déng ruong thu dugc két qua &
bang 10.

Béng 10. Thanh phan va mitc do phd bi€n sau hai cay Luan thiy

Mtec do phé bién
TT | Tén Viét Nam Tén khoa hoc Ho Thang
1 |2/3(4(5|6| 7 [8|9[10]|11] 12
1 |Sauxam Agrotis ypssilon Noctuidae + |+
Rott
A ey Lamprosema indica .

2 |Sau cuon la Fabr Pyralidae 4+ ++ |+
3 |Répxotrang |Araneussp. Eriosomatidae | ++ +| 4+
4 |Rép mudi Aphis gossypii Aphidiae + .
5 |Rép sap l(fl’fgsooc)'occus citri Pseudococcidae | ++ +| ++

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

Bang 10 cho thay, cac loai sau hai xuat hién
trén cay Luan thuy cht yéu la cac loai sau an 14
nhu sau xam (Agrotis ypssilon Rott), sau cudn la
nhé (Lamprosema indica Fabr.) va loai chich hut
1a rép xo trang (Araneus sp.), rép mudi (Aphis
gossypil), rép sap (Planococcus citri (Risso).

Qua qua trinh theo doi nhan thay viéc xuat
hién sau hai cht yéu 1a chiu tac dong boi thoi tiét
va nhiét do, do 4m. Khi troi mua nhiéu, am do cao
két hop voi viéc cay phat tan pht kin khong gian
mat ludéng 1a co hoi cho cac loai sau an 14, sau
xanh, rép chich huat phat trién, tuy nhién mic
nhiém chi & muc thap (< 10% cay hodc 14 bi sau gay
hai) va khong c6 anh hudng dén sinh truong, phat

trién ctia cay. Thoi gian xuat hién sau hai thuong
theo thoi gian sinh trudng cta sau, & tat ca cac
thang trong cac nam theo doi déu xuat hién cing
nhimng loai sdu va trong khoang thoi gian nhuw
nhau.

Giai doan cay khép tan xuat hién cac loai rép
X0 trang, rép sap phat trién manh. Muc do nhiém
rép xo trang, rép muoi, rép sap déu & muec it (20 -
40% so lan bat gap).

3.4.2. Thanh phan va mutc do nhiém bénh hai
trén cdy Luan thuy

Bénh hai 1a trang thai khong binh thuong vé
hinh thai, ciu tao, chic nang, sinh ly,... cia cay
trong do cac loai sinh vat (ndm, vi khudn, virus)
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hodc diéu kién bat loi gay ra.

Bénh hai phat sinh do nhiéu nguyén nhan: Do
diéu kién thoi tiét khong thuan loi, do st dung
giéng man cam, con ton du cta cac bénh hai trén
dong ruong. Ngoai ra, con cé thé do thoi vu trong

khong hop ly ciing c6 thé lam xuat hién bénh hai
va lan rong. Theo doi tinh hinh bénh hai trén cay
Luan thuy ngoai déng ruong thu dugc két qua &
bang 11.

Bang 11. Thanh phan va mac do phd bién bénh hai cay Luan thiy

Mitrc do phé bién
Teén Viét Nam Tén khoa hoc Ho Thang
1/2]3[4] 5 6 |7/8[9]10 | 11 | 12
Tuyén trung nét Meloidogyme | Meloidog o |
sung incognita ynidae
Héo vang Fusarium sp. 4 4+ | o+ |+ 4+
Thet gl}z;n go¢ Pythium sp. T [RNITE [VIE )
Héo 1 o6c mé
cort Vg OO Selerotium rolfsii #| o+ | o+ [ +]+
trang

Ghi chu: - Khong bi bénh: khong gap; + <10% cay bi bénh: khong pho bién; ++ 11 — 25% cdy bi bénh:
it pho bién; +++ 26 — 50% cay bi bénh: pho bién; ++++ > 50% cdy bi bénh: rat pho bién

Cay Luan thuy sinh trueong va phat trién tot, co
stc song cao nhung trong qua trinh sinh trudng
phat trién ngoai dong ruong, gip cac diéu kién bat
thuan xuat hién cac loai bénh hai sau: Héo vang do
nam Fusarium sp. gay ra; théi nhan goc than do
nam Pythium sp. va bénh héo rit goc moc trang do
nam Sclerotium rolfsii gay ra; muc do pho bién
déu & muc rat it (< 20% s6 lan bat gap). Cac loai
bénh hai chl yéu xam nhap vao nhimg cay con
non va nhimg cay sinh truéng kém do thiéu chat.
Tac nhan gay bénh cht yéu xuat hién tir dat va tan
du thuc vat con ton du tai ruong thi nghiém. Thoi
gian xuat hién nhiéu nhat tap trung vao giai doan
muia mua, tir thang 5 dén thang 8.

4. KET LUAN

Thoi vu trong Luan thuy vao 15/8 thich hop
nhat; khoang cach tréng thich hop nhat 12 30 x 30 cm
(Mat do: 111.111 cay/ha); lwong phan bon hiéu qua
toi uu nhat cho cay Luan thuy la: 6 tdn HCVS + 300
kg N + 600 kg P,O- + 300 kg K,O.

Trong qua trinh theo doi xuat hién cac loai sau
hai trén cay Luan thuy cha yéu géom siu an 14 nhuw
sau xam, sau cuon 14 nho va loai chich hut nhu rép
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X0 trang, rép mudi va rép sap. Muc do gay hai
khong phé bién < 10% trong giai doan phat tan va
pho bién tir 20 - 40% & giai doan cay khép tan. Cac
loai bénh hai cht yéu xam nhap vao nhiing cay con
non va nhiing cay sinh trudng kém do thi€u chat
voi cac bénh. Thoi gian xuat hién nhiéu nhat tap
trung vao giai doan mua mua, tir thang 5 dén thang
8 gom bénh héo vang do ndm Fusarium sp.; thoi
nhiin goc than do ndm Pythium sp. va bénh héo ri
goc moc trang do nam Sclerotium rolfsii gay ra voi
muc do it phé bién (< 20% so6 1an bat gap).

LOI CAM ON

Nghién cuu ndy duoc thuc hién tr sir tdi tro
kinh phi cia Churong trinh khai thac va phat trién
nguon gen thudc dé tai: “Nghién cuu khai thac va
phat trién nguon gen Nua chan vit (Tacca
palmata Blume),  Luin thuy (Spirolobium
cambodianum Baill) Iim nguyén liéu sian xuat
thuoc Ma so: NVQG-2020/PT.08. Céc tic gid xin
chan thanh cam on B¢ Khoa hoc va Cong nghé,
Ban Quan Iy Vion Quoc gia Phi Quoc va nguoi
din dia phuong da tao diéu kién va ho tro trong
suot qua trinh thuce hién cdc nghién ciu.
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LSakata Vietnam Co., Ltd
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Summary

Spirolobium cambodianum Baill. belongs to the family Apocynaceae. According to traditional
medicine, Spirolobium cambodianum Baill. is used as a medicine for fever. This study has
determined the suitable planting season on 15" August, the distance is 30 x 30 cm (density:
111,111 plants/ha), the amount of fertilizer includes 6 tons of organic microbiological fertilizer +
300 kg N + 600 kg P,O; + 300 kg K,O; the amount of average yield is from 1.46 to 1.59 tons of
dried/ha/year. Several insects such as Agrotis ipsilon, Cnaphalocrocis medinalin, Ceratovacuna
lanigera, Aphis spp. and Planococcus citri, that has a prevalence of less 10% in the phase of
dispersal of tree and common from 20% to 40% at the closed canopy phase of tree. Some diseases
have been reported from fungus such as Fusarium sp., Pythium sp. and Sclerotium rolfsii, which
appears to be less common (<20%). These diseases occur in the rainy season, from May to
August.

Keywords. Spirolobium cambodianum, fertilizer, density.

Nguodi phan bién: PGS.TS. Tran Van Tién
Ngay nhan bai: 6/3/2023

Ngay thong qua phan bién: 3/4/2023
Ngay duyét dang: 11/7/2023

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023 S5



KHOA HOC CONG NGHE

HIEU QUA CUA CHAT KIiCH KHANG CALCIUM CHLORIDE
VA SALICYLIC ACID GIUP HAN CHE THAN THU
VA MOT SO BENH HAI KHAC TREN CAY HANH LA
O DIEU KIEN DONG RUONG

TOM TAT

Nguyén Qudc Thai* %", Tran Thi Thu Thay?

Nghién cttu nham khao sat hiéu qua cta CaCl, va salicylic acid (SA) trong phong trir bénh than
thu, bénh chay 14 va bénh chét bui trén cay hanh 14 & diéu kién dong ruong. Thi nghiém gom 4
nghiém thic (phun tan 14 voi CaCl, 200 mM; phun tan 14 voi SA 2 mM; d6i ching duong 1a
Bronopol + Metalaxyl + Hexaconazole; doi ching am), 4 1an nhac lai, b tri thé thic khéi hoan
toan ngau nhién, moi 16 thi nghiém c6 dién tich 120 m? tai huyén Binh Tan va Long Ho, tinh Vinh
Long. Két qua cho thay, phun CaCl, 200 mM hoac SA 2 mM dinh ky 10 ngay/lan, bat dau tir 15
ngay sau trong c6 hiéu qua kha tot trong viéc han ché bénh than thu, chay bia 14 va chét bui hanh
1a. Doi voi bénh than thu, phun cac loai héa chat nay lam giam ty 1é bénh va chi s6 bénh sau lan
phun dau tién. Hiéu qua gidm ty lé bénh va chi s6 bénh trung binh dat tir 42,2 - 44,2% va 53,7 -
57,1% tai huyén Binh Tan; 48,7 - 66,1% va 45,7 - 65,2% & huyén Long Ho. Bén canh d6, ty 1é bénh
chay 14, chét bui ciing thap hon d6i chimg sau 1 dén 2 lan phun.

Tu khoéa: Bénh chay I4, bénh chét bui, bénh than thu, calcium chloride, hanh 14, salicylic acid.

1. BAT VAN BE

Hanh 1a (A/lium fistulosum 1..) duoc nong dan
trong phé bién tai Vinh Long voi dién tich tréong
xap xi 1.000 ha/nam do hiéu qua kinh té cao, giup
cai thién doi song [1]. Tuy nhién, canh tac hanh 1a
gap nhiéu khé khan do mam beénh tidn cong nhu
bénh chay dau la hanh (Botrytis sp.), chét bui
(Erwinia sp.), bénh d6m tim trén 14 (Alfernaria
pord, bénh chay 1a do vi khuan (Xanthomonas
axonopodis pv. alli) va dac biét 1a bénh than thw
do nam Colletotrichum sp. gay ra. Day 1a nhimg
bénh quan trong va gay thiét hai ning dén san
luong va nang suat mua vu. Nong dan chu yéu st
dung céc loai thuoc hoa hoc dé han ché su phat
trién ctia ndm va vi khuédn gay bénh [2].

Nhim gép phan han ché bénh hai, 6n dinh
nang suat va bao vé moi truong dong ruong, trong

" NCS nganh Bao vé thuc vat, Truong Dai hoc Can Tho

? Khoa Nong nghiép — Thuty san, Trudng Pai hoc Ctru Long
3 Hoi Nghién ctru Bénh hai Thyc vat Viét Nam

"Email: nguyenquocthai@mku.edu.vn

thoi gian vira qua, cac nha khoa hoc da quan tam
nghién ctru phong tri bénh bing bién phap kich
thich tinh khang bénh trén cay trong (induced
resistance). Cay trong tré nén khang véi mam
bénh néu duoc xit ly trudc voi vi sinh vat khong
gay bénh, dich trich thuc vat hodc cac héa chat
nhu salicylic acid, dichloroisonicotinic acid (INA),
benzothiazoles [3], chitosan, clorua dong, clorua
canxi [4].

Mot trong nhitng hoa chat giup giam bénh do
nam Stemphylium vesicarium trén cay hanh la
salicylic acid (2 mM) [5], chat nay ciing thé hién
kha nang kich thich cay trong san sinh cac chat
giup cay trong khang bénh chay 14 va bénh dom
nau trén lda (néng do 0,4 mM) [4], hoac trén cay
dau ga (Cicer arietinuml.) khi duoc xt ly voi
nong do 1,5 mM [6]. Pong thoi, calcium chloride
(100 mM) ciing duoc ghi nhan giup kich thich tinh
khang bénh than thu trén dua leo hoac bénh soc
trang 14 bap [4]. Tt thuc té trén, viéc nghién ctu
danh gia hiéu qua st dung ctia calcium chloride va
salycilic acid trong phong trit bénh than thu, cung
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voi bénh chay 14 va chét bui hai cay hanh 14 & diéu
kién ngoai dong 1a rat can thiét.

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

Thi nghiém duoc tién hanh véi giong hanh
say, tai xa Tan Binh (huyén Binh Tan) vao mua
mua (thang 9-11/2020) va xa Phuoc Hau (huyén
Long Hé) vao mua nang (thang 01-3/2021) cua
tinh Vinh Long. Pay 1a 2 vung trong hanh 14 quy
mo 16n, nhung thuong xuyén bi cac bénh than thu,
chay 14 va chét bui gay hai.

2.2. Phuong phap nghién ctru

Thi nghiém duoc thuc hién theo thé thic khoi
hoan toan ngiu nhién, vdi 4 nghiém thic gom: (1)
Phun CaCl, 200 mM, (2) Phun salicylic acid 2 mM,
(3) boi ching duong (xit ly theo nong dan): Phun
thudc trir bénh c6 hoat chat Bronopol va Metalaxyl
+ Hexaconazole va (4) Doi chimg am (khong xtt ly
hoéa chat trir bénh). Mdi cong thuc tién hanh 4 1an
nhac lai voi dién tich cho 1an nhac lai ctia mdi
nghiém thac 1a 120 m? Vao 15 ngdy sau trong
(NST), cac chat kich khang va thudc ctia nong dan
duoc phun lan dau. Sau d6 c 10 ngay thi phun
nhéc lai 1 1an va phun lan cuéi & 45 NST.

Do pham vi nghién ctru danh gia cha yéu doi
v6i bénh than thu nén bénh nay duoc ghi nhan ty
1¢ bénh (%), chi s6 bénh than thu (%), tinh hiéu
qua giam ty l¢ bénh (%), hiéu qua giam chi so6
bénh (%) & cac thoi diém 15, 25, 35, 45 va 55 NST
theo cac cong thic sau [7]:

Ty le benh = (Téng s6 14 béenh/Téng s6 14 theo
doi) x 100.

Chi s6 bénh = [(N1x1+ N3x3 + N5x5 + N7x7 +
N9x9)/(Nxn)] x 100.

Trong d6: N 1a téng s6 14 theo doi; n 1a cap
bénh 16n nhat trong bang phan cap (cap 9); N1,
N3, N5, N7, N9 1an luot 1a s6 14 bénh cap 1, cap 3,
cap 5, cap 7 va cap 9. Voi thang do cap bénh: Cap
1: < 1% dién tich 14 bi bénh; cap 3: > 1 — 5% dién tich
14 bi bénh; cap 5: > 5 — 25% dién tich 14 bi bénh; cap
7: > 25% dien tich 14 bi bénh; cap 9: > 50% dién tich
14 bi bénh).

Tinh hiéu qua giam ty 1é bénh (%) (HQGTLB)
va hiéu qua giam chi s6 bénh (%) (HQGCSB) & cac
thoi diém trén theo cong thitc Henderson- Tilton:

HQ (%) = (1 - (Tax Cb)/ (Thx Ca)) x 100

Trong d6: Th: TLB hoac CSB (%) & cong thic
stt dung chat kich khang hoac thudc trir bénh tai
thoi diém truoc xtt ly; Ta: TLB hoac CSB (%) &
cong thuc stt dung chat kich khang hoac thudc trie
bénh tai thoi diém sau xir ly; Cb: TLB hoac CSB
(%) & cong thic doi chiung trude xt ly; Ca: TLB
hodc CSB (%) & cong thiic doi ching sau xtt ly.

Bén canh do, thi nghiém cting ghi nhan ty lé
bénh (%) cta 2 bénh quan trong va thuong xuyén
xuat hién trén hanh 14 1a chay 14 do vi khudn
Xanthomonas va chét bui do Erwinia. Ty 1¢ bénh
cuia bénh chay 1a duoc ghi nhan theo cong thic da
trinh bay & bénh than thu. Con ty 1é bénh cta
bénh chét bui duoc tinh theo cong thitc:

Ty 1é bénh (%) = (Tong s6 bui bi bénh/Tong
s6 bui theo doi) x 100.

Hanh 14 duoc thu hoach vao thoi diém 70 NST
va ghi nhan chi tiéu vé ning suat: (1) nang suat
thuc té (tdn/ha) bang cach can téng khéi luong
hanh thu hoach (khong loai bo 14 sau, bénh) trén
moi 16 nghiém thtc; (2) nang suat thuong phdm
(tdn/ha) bang cach can khoi luong hanh trén moi
16 nghiém thitc sau khi loai bo cac 14 hanh gia va
sau, bénh. Tinh ty lé thuong phidm (%) theo cong
thuc:

Ty lé thuong phdm (%) = (ndng suat thuong
phiam/nang suét thuc té) x 100.

Ngoai ra, cac s0 lieu vé diéu kién ngoai canh
ctia vung thi nghiém goém: Nhiét do khong khi, do
am khong khi, s6 gio nang, luong mua ciing duoc
tham khao tir Nién giam Thong ké tinh Vinh Long
[8]. Cac sO litu duoc phan tich phuong sai
(ANOVA), so sanh cac gia tri trung binh biang
phép kiém dinh Duncan 5%. Xt ly thong ké so liéu
bang phan mém IBM SPSSv. 22.

3. KET QUA NGHIEN CUU VA THAO LUAN

Két qua ghi nhan tai bang 1 cho thay, diéu
kién ngoai canh trong khoang thoi gian thuc hién
thi nghiém tai huyén Binh Tan tir thang 9 dén
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thang 11 nam 2020 c6 lwong mua nhiéu, s6 gid
nang it va d0 4m khong khi cao hon so véi tai
huyén Long Ho (tir thang 01 dén thang 3 nam
2021) (Bang 1). Bén canh d6, cay hanh la duoc
trong chuyén canh nhiéu nam tai ruong thi
nghiém & huyén Binh Tan; trong khi & huyén
Long Ho, cay hanh 14 duoc trong luan canh cac

loai rau an 14 khac. Tai hai viung thi nghiém déu
xuat hién 3 loai bénh hai chinh 1a bénh than thu do
nam Colletotrichum sp., bénh chét bui do vi khuin
Erwinia sp. va bénh chay 14 do vi khuin
Xanthomonas sp. Nhin chung, ty 1¢ nhiém ting
loai bénh ctia hanh 1a tai huyén Binh Tan cao hon
& huyén Long Ho.

Bang 1. Piéu kién ngoai canh tai hai diém thi nghiém chat kich khang trén ciy hanh 14 & Vinh Long

Chi <& Thoi diém thi nghiém tai huyén Binh Tan| Thoi diém thi nghiém tai huyén Long Ho
1 SO

9/2020 [10/2020[11/2020| TB+Std |01/2021 |02/2021|3/2021| TB + Std
Nhietdokhong | op 0 | 959 | 974 | 272:03 | 250 | 256 | 280 | 262+16
khi (°C)
S6 gio ndng (gio) | 173,0 | 1150 | 1840 |157,3+37,1| 2160 | 211,0 | 270,0 | 232,3 =327
Luong mua (mm) | 3944 | 3652 | 742 |2779+1770| 648 | 150 | 04 | 26,7+338
2/3 amkhongkhi | g0 | 900 | 860 | 893+31 | 820 | 810 | 760 | 79.7+32

Ghi chu: TB Ia trung binh

3.1. Hiéu qua cta céc chat kich khang déi véi
cac bénh chinh trén cay hanh la tai Binh T4n, Vinh
Long

Doi voi bénh than thu, phun 2 chat kich khang
CaCl, 200 mM va SA 2 mM giap giam ty 1é bénh va
chi s6 bénh trén cay hanh la. Hiéu qua giam ty lé
bénh va gidm chi s6 bénh trung binh tuong duong
nhau, dat tir 42,2 - 44,2% va 53,7 - 57,1% (Bang 2 va

Nguon: Cuc Thong ké Vinh Long, nam 2021 [8]

3). Nghiém thitc st dung thudc hoa hoc dé phong
tri bénh than thu ctia nong dan van mang lai hiéu
qua giam bénh cao nhat (61,1% doi voi giam ty le
bénh va 71,2% doi voi gidm chi s6 bénh than thu).
biéu nay co thé ly giai do nong dan van wa chuong
st dung thudc trir bénh héa hoc trong san xuat
hanh 14 [2].

Bang 2. Ty e bénh (%) va hiéu qua gidm ty 1é bénh than thu khi phun chat kich khang
& cac thoi diém 15-55 NST tai Binh Tan, Vinh Long

Ty 1é bénh (%) Hiéu qua giam TLB (%)
Nghiém thic
15NST | 25NST |35NST | 45NST | 55NST | TB | 25NST | 35NST |45NST | 55NST | TB
Cagfv[zoo 159 | 23.9bc | 23.6b | 335b | 26,9c |24,8b| 419a | 53,7a | 39.4b | 52,6b |44,.2b
SA2mM | 161 | 267b | 242b | 334b | 30.8b |262b| 37.7a | 53.8a | 414b | 46,7b |42.2b
Xilytheo 00| 176c | 169¢ | 197¢ | 11.8d |162¢| 55.0a | 6492 | 61.9a | 78.1a |61,0a
nong dan
Déiching | 14,9 | 39,6a | 48,6a | 53,0a | 54,1a |42,0a] 00b | 00b | 00c | 00c | 0,0c
Mli,cy’nghia IlS * % * % * % * % * % * % * % * % * % * %
CV (%) 10,93 | 1933 | 7.60 | 6,07 | 6,62 | 457 | 4650 | 14,70 | 21,59 | 16,75 18,63

Ghi chu: Cac s6 co cung ki tir theo sau thi khong khac biét qua phén tich thong ké & Duncan 5%, **:
khac biét murc y nghia 1%; ns: khong khac biét y nghia; 1B Ia trung binh
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Bang 3. Chi s6 bénh (%) va hiéu qua giam chi sé bénh than thu khi phun chat kich khang
tai cac thoi diém 15-55 NST tai huyén Binh Tén, tinh Vinh Long

Nehiem thite Chi s6 bénh (%) Hiéu qua gidm CSB (%)

e 15NST | 25NST | 35NST | 45NST [55NST| TB | 25NST | 35NST [45NST|55NST| TB
CaCL200mM | 41 | 63b | 86b | 10,6b | 7,7b | 7,5b | 48,0a | 60,9b |53,8b | 68,9b |57,1b
SA 2 mM 40 | 67b | 78> | 11,0b | 94b | 7,8b | 43,7a | 63,1b | 51,8b | 59,9b |53,7b
Xirly theo 35 | 46b | 46c | 49c | 24c |40c | 51,7a | 73,82 |74,0a | 884a |71,2a
nong dan
Déi ching 36 | 10,8a | 19,0a | 21,3a | 221a |154a| 0,0b | 00c | 0,0c | 0,0c |0,0c
M&Cynghi’a ns * % * % * % * % * % * % * % * % * % * %
CV (%) 1550 | 19,75 | 12,50 | 13,71 | 13,25 | 6,78 | 43,09 | 12,50 | 21,66 | 13,12 [13,28

Ghi chi: Cic s6 ¢ cung ki tir theo sau thi khong khdc biét qua phan tich thong ké ¢ Duncan 5%, **:
khéc biét muc y nghia 1%; ns: khong khac biét y nghia; TB I3 trung binh

boi voi bénh chay 14 do vi khuin
Xanthomonas, phun chat kich khang CaCl, hoic
SA giup ty le bénh thap, tuong duong véi nghiém
thitc phun thudc hoa hoc ctia nong dan & cac thoi
diém 35, 45 va 55 NST. O thoi diém 35 NST, cac
nghiém thic nay déu cho thay, hiéu qua phong
tri bénh chay 14, cu thé ty 1é bénh nam trong
khoang tir 31,4 - 34,5%, trong khi nghiém thic doi
chimg voi ty 1é 51,1%. Cho dén thoi diém 45 va 55

NST, ty 1é bénh & nghiém thitc st dung chat kich
khang hodc thudc trir bénh dao dong lan luot tir
44 5-48,5% va 60,5 - 70,8%, déu thap hon va khac
biét so voi doi chung (72,5% va 86,4%). Doi voi
bénh chét bui do vi khudn Erwinia, cac chat kich
khang cting thé hién kha nang giup giam ty lé
bénh nhung sém hon so véi trén bénh chay 14,
ngay tur thoi diém 25 NST va kéo dai dén 55 NST
(Bang 4).

Bang 4. Ty 1é bénh (%) bénh chay 14 va chét bui hanh 14 khi phun chat kich khang
& cac thoi diém 15 - 55 NST tai huyén Binh Tan, tinh Vinh Long

] ) Bénh chay 14 Bénh chét bui
Nghiém thic

15NST | 25NST | 35NST |45NST|55NST |15NST | 25NST | 35NST | 45NST |55NST
CaCL,200mM | 86 | 296 | 34,5b |48,5b | 63,3b | 4,6 | 100b | 13,8b | 158b | 16,7b
SA 2 mM 85 | 31,1 | 329b |453b | 708> | 3.8 | 83b | 11,7b | 14,2b | 15,0b
fi(;"’nlytheo MONS 1 98 | 271 | 314b |445b | 605b | 42 | 96b | 1250 | 163b |16,7b
Déi chimg 83 | 339 | 511a |725a | 864a | 54 | 129a | 183a | 23.3a | 24,2a
M]:rc y ngh’l‘a IlS IlS ** ** ** IlS * * % * % * %
CV %) 2793 | 1536 | 16,17 | 956 | 9,04 |27.90 | 1655 | 1427 | 13,95 | 14,62

Ghi chii: Céc s6' co cung ki tir theo sau thi khong khac biét qua phan tich thong ké ¢ Duncan 5%,
**: khadc biét mirc y nghia 1%; *: khac biét murc y nghia 5%, ns: khong khac biét y nghia.

3.2. Hiéu qua cta céc chat kich khang déi véi
cac bénh chinh trén cdy hanh 14 tai huyén Long
H$, tinh Vinh Long

Két qua ghi nhan trén rudng thi nghiém tai
huyen Long Ho ciing cho thay, kha ning giup
giam bénh than thu, chay 14 va chét bui cta hai
chat kich khang. Déi voi bénh than thu, phun chat
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kich khang gitp giam ty lé bénh va chi s6 bénh
ngay sau khi phun lan dau 10 ngay (25 NST).
Trung binh ty 1é bénh ctia 2 nghiém thic phun
CaCl, hodc SA lan luot dat 20,0% va 16,7%, thap hon
c6 y nghia so voi nghiém thirc doi chimg (36,7%).
Theo @6, trung binh hiéu qua giam ty 1é bénh cta
phun CaCl, dat 48,7%. Dac biét, phun SA dat hiéu
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qua giam bénh dén 66,1%; tuong duong voi
nghiém thitc xtt ly theo nong dan (phun thuoc héa
hoc). Vé chi s6 bénh, phun chat kich khang c6
trung binh chi s6 bénh thap, tir 4,9 - 6,3%, thap hon
doi ching (12,9%). Trong d6, phun SA c6 trung

binh chi s6 bénh thap hon phun CaCl,. Trung binh
hiéu qua giam chi s6 bénh ctia phun SA dat 65,2%,
tuong duwong voi cach xir ly ctia nong dan (dat
75,9%), cao hon phun CaCl, dat 45,7% (Bang 5 va
6).

Bang 5. Ty 1é bénh (%) va hiéu qua gidm ty 1é bénh than thu khi phun chat kich khang & cac thoi diém
15-55 NST tai huyén Long Ho, tinh Vinh Long

Nghiém thie Ty 1é bénh (%) Hiéu qua giam TLB (%)
' 15NST | 25NST | 35NST [45NST| 55NST | TB |25NST]| 35NST | 45NST | 55NST| TB
CaCl, 200 mM| 13,0 | 18,0b | 20,4b | 26,0b | 22,3b |20,0b| 53,82 | 49,3b | 50,9b | 53,4b | 48,7b
SA2mM | 167 | 16,6b | 13,8c | 20,9c | 153c |16,7c| 66,4a | 72,4a | 684a | 750a | 66,1a
Xilytheo | o0 | 156, | 190c | 13.0d | 86d |12,1d 60.4a | 64.4ab | 7292 | 80.2a | 65.8a
nong dan
Déiching | 12,5 | 361a | 384a | 51,1a | 45,52 |36,7a] 0,0b | 0,0c | 0,0c | 00c | 0,0c
M&Cynghi’a IlS * % ** ** * % * % * % * % ** **
CV (%) 17,52 | 13,99 | 14,46 | 10,60 | 10,96 |7.29| 18,96 | 24,29 | 18,61 | 16,83 | 18,01

Ghi chu: Cdc so co cung ki tir theo sau thi khong khac biét qua phén tich thong ké & Duncan 5%, **:
khac biét murc y nghia 1%; ns: khong khac biét y nghia; 1B Ia trung binh
Bang 6. Chi s6 bénh (%) va hiéu qua gidam chi sé bénh than thu khi phun chét kich khang

tai cac thoi diém 15-55 NST tai huyén Long Ho, tinh Vinh Long

Nehiem thite Chi so bénh (%) Hieéu qua gidm CSB (%)
e 15NST | 25NST | 35NST |45NST | 55NST | TB | 25NST | 35NST' | 45NST | 55NST| TB
CaCl, 200 mM| 2,8 5,5b 7,6b | 8,6b 72b |6,3b| 37,5b | 48,8b | 49,8b | 49,5b | 45,7b
SA 2 mM 3,3 4,4bc | 56c | 6,1c 50c |4,9c | 59,2ab | 68,9a | 70,0a | 70,2a | 65,2a
Xlytheo | o\ | 55 | 574 | 40d | 2.6d |35d| 664a | 80.0a | 817a | 8354 | 75.9
nong dan
bai chimg 2,9 9,8a | 16,7a | 19,4a | 15,6a |129a| 0,0c 0,0c 0,0c 0,0c | 0,0c
Ml:l’CYIlghia ns * % ** * % * % * % ** * % * % * % * %
CV %) 24,02 | 13,24 | 9,90 9,60 | 14,62 | 6,41 | 35,77 | 24,19 | 23,87 | 21,42 | 23,46

Ghi chu: Céc s co cung ki tir theo sau thi khong khac biét qua phén tich thong ké ¢ Duncan 5%, **:
khac biét murc y nghia 1%; ns: khong khac biét y nghia; TB Ia trung binh

boi voi bénh chay 14 va bénh chét bui, phun
hai chat kich khang CaCl, hodc SA ciing giup giam
ty 1é bénh ro rét (Bang 7). Ty 1é bénh chay la & cac
nghiém thitc phun chat kich khang thap hon so véi
doi chimg bat dau tir thoi diém 25 NST va kéo dai
dén 55 NST, trong do, nghiém thitc phun CaCl, c6

ty lé bénh thap tuong duong véi nghiém thuic xit ly
thuoc ctia nong dan. Daoi voi bénh chét bui, ty 1é
bénh ghi nhan duoc tir thoi diém 35 NST & cac
nghiém thirc xtt ly déu dudi 10%, thap hon ro rét so
voi doi ching (11,3 - 14,3%).

Bang 7. Ty 1é bénh (%) bénh chay 14 va chét bui hanh 14 khi phun chét kich khang & céac thoi diém 15 - 55
NST tai huyén Long H9, tinh Vinh Long

Bénh chay 14 Bénh chét bui
Nghiém thuc
15NST| 25NST | 35NST | 45NST | 55NST | 15NST|25NST|35NST| 45NST |55NST
CaCl, 200mM | 5,6 8,4b | 18,5bc | 27,5bc | 43,0bc | 3,7 6,3 |87ab| 9,0b | 9,3b
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SA 2 mM 55 | 109b | 231ab | 343b | 498b | 27 | 53 | 7,0b | 77b | 83b
Xirly t(l;éer‘: NONEl 68 | 57b | 12,6c | 203c | 340c | 30 | 57 | 67b | 736 | 7.7b
Péiching | 53 | 17.9a | 31,1a | 495a | 684a | 33 | 77 |113a| 133a | 14,3a

Mirc y nghia ns *x * *x *x ns ns * *x *x
CV (%) 4236 | 3563 | 28,78 | 1741 | 1436 | 37,76 | 2851 | 2049 | 17,50 | 21,29

Ghi chii: Cdc s6 co cung ki tir theo sau thi khong khac biét qua phan tich thong ké & Duncan 5%, **:
khac biét mure y nghia 1%; *: khac biét 5%; ns: khong khac biét y nghia.

3.3. Hiéu qua gia ting ning suit

Sy hiéu qua cta cac chat kich khang trong
viéc giam ty lé bénh cta 3 bénh quan trong va
phd bién trén hanh 14 da giup gia tang nang suat
khi thu hoach. Két qua tir bang 8 cho thiy, nang
suat thuc té cua cac nghiém thic tai huyén Binh
Tan dao dong tir 16,8 - 21,2 tan/ha, thap hon so
voi cac nghiém thuc tai huyén Long Ho, dat 17,6 -
22,7 tan/ha. Tai huyén Binh Tan, niang suat thuc
té ctua nghiém thic phun CaCl, dat 21,2 tan/ha,
tuong duwong védi nghiém thitc ctia nong dan (20,9
tan/ha) va phun SA (18,9 tan/ha), cao hon doi
chimg (16,8 tan/ha). Tuy nhién, vé nang suat
thuong pham va ty 1é thuong phdm, cac nghiém
thitc phun chat kich khang déu cao hon so vé6i doi
ching va tuong duong nhu xt ly theo nong dan.
Nang suat thuong phdm khi phun CaCl, 200 mM
dat 16,9 tan/ha, phun SA 2 mM dat 15,0 tan/ha,

tuong duong voi nghiém thic xt ly theo nong
dan (phun thudc trir bénh) dat 17,1 tan/ha, trong
khi d6i ching chi dat 11,9 tAn/ha. Tai huyén Long
Ho, nghiém thirc phun SA hoic xt ly theo nong
dan cho nang suat thuc té dat tir 21,8 - 22,7 tan/ha,
tuong duong nhau va cao hon & nghiém thitc phun
CaCl, (20,3 tan/ha), thap nhat 1a doi chung (17,6
tan/ha). Nang suat thuong phidm cua 2 nghiém
thitc phun CaCl, va phun SA cao hon véi nghiém
thic doi chimg (16,8 - 18,7 tdn/ha so voi 13,1
tan/ha). Vé ty lé thuong phdm, nghiém thic xt ly
theo nong dan dat ty lé cao nhat (88,0%), tuong
duong v6i nghiém thic phun SA dat 85,8%, cao
hon phun CaCl, (82,5%) va thap nhat la & doi chimg
(74,7%). Do @0, viéc st dung chat kich khang
CaCl, hodc SA phun lén 14 da gitup niang suat
thuong phdm hanh 14 dat duoc & mtc cao, do ty lé
thuong pham cao hon so véi doi ching.

Bang 8. Ning sudt hanh 14 (t4n/ha) khi phun chét kich khang tai huyén Binh Tan va huyén Long HJ,

tinh Vinh Long
Huyén Binh Tan HuyénLong Ho
Nghiem thic Nang sqﬁt Nang suéijt Ty le Nang su,éit Nang sué{} Ty le
thuc té thuong pham | thuong thuc té thuong pham | thuong
(tdn/ha) (tan/ha) phdm (%) | (tdn/ha) (tdn/ha) pham (%)
CaCl, 200 mM 21,2a 16,9a 79,7a 20,3b 16,8c 82,5b
SA 2 mM 18,9ab 15,0a 79,4a 21,8a 18,7b 85,8ab
Xaly té‘éer‘: HORE1 90,92 17,1a 81,8 22,7a 20,0a 88,0a
boi ching 16,8b 11,9b 70,7b 17,6¢ 13,1d 74,7c
Ml:l’CYl’lghia * * % ** * % ** * %
CV (%) 9,94 8,93 4,75 3,65 4,44 3,43

Ghi chii: Céc s6 ¢ cung ki tir theo sau thi khong khac biét qua phan tich thong ké ¢ Duncan 5%, **:
khac biét murc y nghia 1%; *: khac biét murc y nghia 5%.
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Cac két qua trén cho thay, viec stt dung CaCl,
200 mM va SA 2 mM trong canh tac cay hanh 1a da
g6p phan lam gidm muic d¢ nhiém bénh cta cac
loai bénh hai chinh ciing nhu ting nang suat. Theo
Agrios (2005) [3], salicylic acid da kich hoat san
sinh ra cac chat khang ndm hoac vi khuin - PR
protein. PR protein hoat dong nhu nhimg tin hiéu
truyén “tin tirc” vé sy xam nhiém dén cac té€ bao
lan can, kich thich su lien két chéo ctia cac phan tir
trong thanh té bao va su tich tu cuta lignin tao ra
mot rao can lam cham su lay lan mam bénh sang
cac bo phan khac cta cay [9]. Doi voi bénh than
thu trén 6t, salicylic acid c6 kha nang gitp han ché
bénh thong qua lam gidm sy moc mam ctia bao ti
nam gay bénh, ttc ché sy hinh thanh dia 4p, kich
thuoc dia ap, cho phan tng té bao thé hién sém va
gia tang su tich tu polyphenol va callose [10], [4].
Mat khac, xtt ly salicylic acid con giap giam bénh
than thu xoai théong qua su gia tang hoat tinh cta
enzyme chitinase, 3-1,3-glucanase, phenylalanine
ammonia-lyase, polyphenoloxidase va cac hop chat
phenolic, lignin trong trai xoai [11]. Bén canh do,
calcium chloride gitup hinh thanh cac hop chat tao
nén mang té bao, lam cho cay tré nén cung cap
hon. Calci lam tang hoat tinh mét s6 men, trung
hoa cac axit hitu co trong cay. Calci dong vai tro
nhue mot chat van chuyén quan trong thit hai trong
té bao thuc vat, can thiét trong qua trinh phan tng
phong vé thuc vat [12]. Khong chi ¢ hiéu qua doi
v6i cay hanh 14, calcium chloride con cho hiéu qua
giam bénh t6t va bén doi voi bénh than thu dua leo
trong diéu kién ngoai dong, giup gia tang hoat tinh
enzyme chitinase sém va dat dinh cao vao 144 gi¢
sau khi phun nam lay bénh [4]. Calci trong hop
chat calci oxide con giup gidam bénh chay 14 do vi
khuan Xanthomonas trén cay hanh la thong qua
viéc rai vao dat trong [13].

4. KET LUAN

Phun chat kich khang CaCl, 200 mM hoac SA
2 mM dinh ky 10 ngay/lan bat dau tir 15 NST gitp
giam bénh than thu, chay 14 va chét bui cay hanh
la trong diéu kién ngoai dong. Doi voi bénh than
thu, phun 2 chat kich khang CaCl, 200 mM va SA
2 mM gitp gidm ty 1é bénh va chi s6 bénh trén cay
hanh 14 ngay sau lan phun dau tién. Hiéu qua giam

ty le bénh va giam chi s6 bénh trung binh tuong
duong nhau, dat tir 42,2 - 44,2% va 53,7 - 57,1% tai
huyén Binh Téan; 48,7 - 66,1% va 45,7 - 65,2% tai
huyén Long Ho. Bén canh d9, ty 1é bénh chay 14 va
chét bui ciing bat dau thap hon so voi doi ching tir
sau phun 1 dén 2 lan.
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EFFICACY OF ELICITORS CALCIUM CHLORIDE AND SALICYLIC ACID IN CONTROLLING
ANTHRACNOSE AND SEVERAL IMPORTANT DISEASES IN SCALLION PLANTS
IN FIELD CONDITIONS

Nguyen Quoc Thai'"*", Tran Thi Thu Thuy®

!Faculty of Plant Protection, College of Agriculture, Can Tho University
?Faculty of Agriculture - Fisheries, University of Cuu Long

*Vietnamese Phytopathological Society

Summary
The study aimed to assess efficacy of CaCl, and salicylic acid (SA) on controlling anthracnose,
bacterial leaf blight and stem death diseases on scallion in field conditions. The experiment
included four treatments (foliar sprays by CaCl, 200 mM; foliar sprays by SA 2 mM; a positive
control as Bronopol + Metalaxyl + Hexaconazole and a negative control), 4 repetitions, arranged
in a randomized complete block design, each experimental plot was 120 m?, in two districts Binh
Tan and Long Ho, Vinh Long province. The results showed that foliar sprays by CaCl, 200 mM or
SA 2 mM at every 10 days, starting from 15 days after planting, was effective on reducing disease
severities of anthracnose, bacterial leaf blight and stem death. For anthracnose, spraying these
chemicals reduced disease incidence and disease severity after the first spray. The average
reductions of the disease incidence and disease severity were 42.2 — 44.2% and 53.7-57.1%,
respectively, in Binh Tan district; 48.7 — 66.1% and 45.7 — 65.2%, respectively, in Long Ho district.
Besides, the disease incidences of leaf blight and stem death were lower than those of the

negative control after 1 to 2 spray times.

Keywords: Anthracnose, bacterial leaf blight, calcium chloride, salicylic acid, scallion, stem death

disease.
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ANH HUONG CUA VIEC KET HOP MANNAN
OLIGOSACCHARIDE VA B-GLUCAN BO SUNG VAD
THUC AN LEN SINH TRUONG, TY LE SONG, HE SO
PHAN DAN VA CHI SO TE BAO MAU CUA CA CHIM
VAY NGAN (Trachinotus ovatus) GIAI BOAN CON GIONG

b6 Hiru Hoang" *, Nguyén Thi Nguyét Hué!

TOM TAT

Bai bao trinh bay két qua nghién cttu anh huong ctia mannan oligosaccharide (MOS) két hop voi B-
glucan bé sung vao thitc an lén sinh trudng va ty 1é song ctia ca chim vay ngin, (7. ovatus) & giai doan
con giong. Thi nghiém duoc tién hanh véi 4 nghiém thic b6 sung ciac ham lwong mannan
oligosaccharide (MOS) va p-glucan (BG) khac nhau nhu sau: D1: Boi chimg (PC), D2: 0,20% MOS,
D3: 0,1% BG, D4: 0,20% MOS + 0,1% BG. Két qua sau 8 tuan thi nghiém cho thay, toc do sinh trudng
ctia c4 nhanh nhat & nghiém thttc cho dn bé sung két hop MOS va BG (D4) (DWG = 0,87 g/ngay, SGR
= 3,58%/ngay), ké tiép 1a toc do sinh trudng ca cho an BG va MOS c¢6 toc do sinh truong (DWG) lan
luot 12 0,75 g/ngay va 0,71 g/ngay. C4 & nghiém thic doi chimg cé toc do sinh trudng cham nhat (0,61
g/ngay). Ty 1é song cta ca chim vay ngin & cac nghiém thic dao dong tir 93,4 - 96,5%, khong khac
nhau gitta cac nghiém thic thi nghiém (P = 0,371). Ty 1é phan dan c4 chim vay ngin dao dong tir 23,1 -
30,0%. Ty 1é phan dan thap nhat & nghiém thitc cho dn két hop 2 loai MOS va BG (CV = 23,1%) va cao
nhat & nghiém thitc khong cho 4n bé sung (PC) (CV = 30,0%). Cac nghiém thitc cho 4n bé sung MOS,
BG hodc MOS+BG déu c6 ty le phan dan thap hon so véi ty 1é phan dan cia ca & nghiém thic doi
ching (P < 0,042). S luong héng cau (RBC) va bach cau (WBC) cao nhét & nghiém thitc cho dn b6
sung két hop ca 2 loai MOS va BG. RBC va WBC & ca 3 nghiém thttc cho an bé sung déu tang cao so
voi ca & nghiém thirc doi chimg (P < 0,031). Két qua budc dau cho thay, khi bé sung két hop 2 loai
MOS va BG vao thttc dn ca chim vay ngdn dem lai hiéu qua tich cuc nhu nang cao sinh trudng va stc
khée ctia ca nuoi. Tuy nhién, can nghién citu danh gia hiéu qua cia viéc bé sung két hop cac loai ché
ph4m sinh hoc khac nhau 1én dap tng mién dich, kha nang chong chiu bénh tat va méi trudng cia ca

chim vay ngan.

Tt khod: C4 chim, Trachinotus ovatus, mannan oligosachride, sinh truong, ty Ié song.

1. DAT VAN BE

C4a chim vay ngin - Trachinotus ovatus
(Linnaeus, 1758) 1a loai c4 an ndi, song & ving
nhiét doi, phan bé tu nhién rong khap khu vuc
Pong Nam A, Uc, Nhat Ban,... [1]. Loai ca nay
duoc nuodi & nhiéu nude chau A Thai Binh Duong
nhu: Pai Loan, Malaysia va Viét Nam ...[2, 3]. O
Viét Nam, c4 chim vay ngan 1a mot doi twong nuoi
moi, c6 gia tri kinh té€ cao nho dac diém tang
truong nhanh va chat luong thit thom ngon. Hién
nay, ca giong cta loai nay da duoc san xuat thanh
cong trong diéu kién nuoi nhan tao tai tinh Khanh

'Vién Hai duong hoc
" Email: dohuuhoang2002@yahoo.com

Hoa nham dap tmg nhu cau con giong cho nudi
thuong phdm tai nhiéu dia phuong trén ca nuoc.
Tuy nhién, van dé gdp phai trong san xuat giong
ca chim hién nay 1a ty 1¢ séng cua au trung ca
khong én dinh [4]. O Viet Nam, bénh dém tring
noi tang trén ca chim do vi khuin Norcadia sp. gay
ra, lam giam strc song va su tang trudng clia ca gay
anh huong dén hiéu qua nuoi doi twong nay [5]. Vi
vay, tim ki€m giadi phap nang cao téc d¢ sinh
truong va ty ¢ song ca nudi nang cao hiéu qua san
xuat 1a van dé rat can thiét trong nuoi trong thiy
san. Mat khac, nguoi nuoi thuong st dung khang
sinh va hoa chat dé tri bénh cho ca gay 6 nhiém
moi trudng, tao ra cac dong vi khuin khang thudc,
lam anh hudng hé sinh thai va stec khée con nguoi.
Vi vay, nhiéu nghién ctu tim ki€m giai phap dé
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thay thé khang sinh, trong do giai phap b sung
prebiotics da dem lai hiéu qua sinh truong, stc
khée vat nuoi, an toan sinh hoc va c6 kha nang
thay thé khang sinh.

Prebiotics dugc dinh nghia 1a loai duong chat
chuyén biét danh cho m¢t s6 nhom sinh vat phat
trién theo hudéng co loi cho co thé vat chd, thong
qua viéc cung cap dinh duong mot cach co chon
loc cho cac vi sinh vat ¢6 loi trong duong rudt cta
vat cha. Nhing loai prebiotics nhu B-glucan va
mannan oligosaccharide (MOS) duoc xem 1a chat
kich thich mién dich ctia vat cha [6]. Nhiéu
nghién ctru cho thdy, viéc bé sung p-glucan c6 tac
dung thuc d4y toc do tang trudng ctia nhiéu loai ca
nhu & ca chim vay ngan (7rachinotus ovatus) [3],
ca hoi Dai Tay Duong (Salmo salar) [7]. Bén canh
d6, nhiéu két qua nghién ctru ciing cho thay, khi
b6 sung mannan oligosaccharides vao thic an da
dem lai hiéu qua tich cuc do6i voi nhiéu loai thuy
san nhu c4 tam [8].

Nghién ctu cta Jami va cs (2019) [9] cho
thay, Mannan oligosaccharide (MOS) la prebiotic
ly tuong co thé két hop hiéu qua voi p-glucan dé
thuc ddy tang trudng cta ca hoi Caspian, Salmo
trutta caspius.

O Viet Nam, cac nghién ctu trude day cho
thay, hiéu qua thuc ddy tang truong khi bé sung p-
glucan lén ca chim vay ngan [3], tuy nhién, kién
thirc vé hiéu qua cta viéc b6 sung két hop 2 loai
ché phidm sinh hoc mannan oligosaccharide va p-
glucan lén ca chim vay ngédn con rat han ché. Vi
vay gia thuyét dat ra 1a bé sung két hop 2 loai B-
glucan va MOS c6 thé ddy nhanh toc do sinh
truéng va strc khoe ctia ca chim vay ngan. Nghién
ctru nay duoc tién hanh nham cung cap co s khoa
hoc cho viéc st dung prebiotic bd sung vao thic
an cta ca chim vay ngan (Zrachinotus ovatus) &
giai doan con giong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Bé nudi va c4 thi nghiém

C4 chim vay ngan duoc nuéi trong hé thong
gom 12 bé composite dang chit nhat c6 kich thudc
0,5 x 0,7 x 1 m, m6i bé chtra 250 lit nudc. Hé thong
bé thi nghiém dat trong nha c6 mai che, thuoc Trai
Thuc nghiém Nuéi trong thuy san, Vién Hai duong
hoc. Méi bé nuoi dugc gan voi 1 bé loc sinh hoc
(thé tich 60 lit) tao thanh 1 hé thong nudi tuan

hoan, voi luu téc nuoc qua hé thong khoang 500
lit/gio. Bé nuoi va bé loc déu duoc lap dat suc khi
(1 vien da bot/bé), va suc khi lién tuc (24 h/ngay).
C4 chim vay ngin duoc chon loc tir Trai san xuét
ca giong & Nha Trang, ca khée manh va dong déu
vé kich co (7,07 + 0,05 g). C4 duoc tha nudi thuan
duong 2 tuan trong cac bé thi nghiém voi mat do
24 con/bé ca dugc cham soc va viec quan ly bé
nuoi teong tu nhu thi nghiém.

2.2. Chu4n bi thttc 4n thi nghiém

Mannan oligosaccharide (MOS) (Active-
MOS®, Biorigin) va p-glucan (BG) (Macrogard®,
Biorigin) duoc cung cap tit Cong ty Biorigin. Ca
thi nghiém duoc cho an cung loai thiic an cong
nghiép INVE (Protein 48% va Lipid 6%), cac ham
luong B-glucan va MOS khac nhau duoc bé sung
vao thic an cong nghiép, bao gdm D1: déi chimg
BCOC): D2: 0,2% MOS, D3: 0,1% BG, D4: 0,2% MOS
+ 0,1% BG. Ham luong BG va MOS duoc tham
khéo tir két qua nghién cttu ham luong BG thich
hop cho sinh trudéng ca chim vay ngén [3, 10].

2.3. B6 tri thi nghiém

Sau thoi gian nuoéi thuan duong, ca giong thi
nghiém duoc thd ngau nhién vao cac bé nuoi voi
s6 luong 24 con moéi bé. Thi nghiém bao gom 4
nghiém thtrc va 3 1an lip cho méi nghiém thuec.
Timg nhom 4 bé thi nghiém duoc chon ngau nhién
va cho an 1 loai thirc an nhu moé ta & trén trong 8
tuan. Can va do ca luc bat dau va khi két thac thi
nghiém (tuan that 8). Ca duoc cho an 4 lan/ngay
vao cac thoi diém 7 gio 30 phut, 10 gi¢ 30 phut, 14
gio 30 phat va 16 gio 30 phat. Luong thic an hang
ngay st dung nhu nhau & cac bé thi nghiém va
duoc diéu chinh theo nhu cau cta c4 bang cach
quan sat truc tiép kha ning bat moi. Hé thong loc
sinh hoc va hé thong suc khi duoc duy tri lién tuc
24 gio/ngay.

2.4. Cham séc va quan ly

Ca thi nghiém duoc cho dn 4 1an méi ngay vao
budi sang va budi chiéu. Luong thic an duoc cung
cap theo nhu cau ctia ca biang cach quan sat truc
tiép. Hang ngay, quan sat tinh trang stc khoe cta
ca nuoi, siphon loai bo thirc an thira va ca chét.

Nhiét do duoc do hang ngay bang nhiét ké
thiy ngan c6 do chinh xac + 1°C. Do cac yéu to
moi truong 3 ngay/lan. NH,/NH,, pH va NO, duoc
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do bang test-kid. D6 man duoc do bang khuc xa ké
c6 d0 chinh xac £+ 1%o.

2.5. Thu thap va xtr Iy s6 liéu

Vao lac bat dau va két thac thi nghiém (sau 8
tuan nuoi), ca trong moi bé duoc thu toan bo, dém
s6 luwong va can, do timg ca thé. Do chiéu dai bang
thuoce ky thuat c6 do chinh xac 1 mm va can khoi
luong ca bang can dién tir do chinh xac 0,01 g. Do
va can ca duoc tién hanh vao budi sang va khong
cho ca dn 24 gio trudc khi tién hanh can do. Cac
thong so vé sinh truong, ty 1é song va hé s6 phan
dan duoc tinh toan theo cac cong thirc sau.

Toéc do ting truong AWG (g/tuan) = (W, -
W,)/T [11];

Toc do tang trudng dac trung SGR (%/ngay) =
100x [Ln (W)—Ln (W,)]/t;

Ty le song (%) = 100 x (Nt)/N,.

Heé so6 phan dan CV (%) = 100 x Do léch
chuén/gia tri trung binh.

Trong do:

W, 1a khoi luong cé lac két thuac thi nghiém;

W, 1a khoi luong ca ban dau;

T 1a thoi gian nuo6i (ngay);

N, 12 s6 luong ca thu & moéi bé luc két thuc;

N, 1a s6 luong c4 ban dau;

SD 1a d¢ lech chuén;

W, 1a khoi luong trung binh cua ca.

- Thu mau va dém t€ bao mau c4

Mat do té€ bao mau ca duogc thu luc két thuc thi
nghiém, méi bé thu ngiu nhién 3 c4 thé, s6 mau la
9 mau cho méi nghiém thitc. Mau duoc thu tir tinh

mach dudi bang 6ng tiém 1 mL, c6 chta sin 0,2
mL nudc mudi sinh ly lam chat chong dong mau.
Thé tich mau thuc té mdi lan hut duoc ghi lai dé
tinh ty 1é pha loang. Pém mau bang buong dém
hong cau Neubauer Improved Brightline dudi
kinh hién vi & do6 phong dai 400 lan.

2.6. Phan tich va xit ly thong keé

Tinh toan gia tri trung binh, sai s6, ty 1é song
bang phan mém Excel. So sanh t6c¢ d6 sinh trudng,
ty lé song ctia ca nudi gitta cac nghiém thiec thi
nghiém bang phuong phap phén tich phuong sai
(ANOVA). Gia tri P < 0,05 duoc xem 1a khac nhau
c6 y nghia thong ké gitta cac gia tri trung binh.
Tat ca cac so sanh thong ke dung phan mém SPSS
18.

8. KET QUA NGHIEN CUU

3.1. Mot s6 yéu t6 méi truong trong bé thi
nghiém

Chat luong nudc trong cac bé thi nghiém duoc
tom tat & bang 1. Trong thoi gian thi nghiém, cac
yéu t6 moi truong tuong d6i 6n dinh va khong
chénh léch nhau gitta cac nghiém thic thi nghiém.
Nhiét do nudc bé nuodi dao dong trong khoang 28,5
- 28,8°C, pH: 8,15 - 8,25; do man ~ 34%, NH,"/NH,
va NO, dao dong 0,02 - 0,04 mg/lit va ~ 0,01
mg/lit. Nhin chung, cac yéu t6 moi truong nam
trong ngudng thich hop déi voi ca chim vay ngin
[12]. Két qua so sanh thong ké cho thay, khong co
st khac biét c6 y nghia ctia tat ca cac thong so
gitta cac nghiém thic khac nhau (P > 0,152).

Bang 1. Cac yéu t6 méi tredmg trong bé nuoi ca & cac nghiém thirc

D1 D2 D3 D4
Nhiét do (°C) 28,6 + 0,40 28,5+ 0,50 28,8 +0,48 28,7 +0,41
Do man (%o) 34,54+£0,15 | 3442+0,15 34,51+£022 | 3442+0.21
NH,/NH, (mgL") | 0,04+0,01 0,02 + 0,01 0,04 + 0,02 0,03 + 0,01
NO, (mg L") 0,01 + 0,00 0,01 + 0,00 0,01 + 0,00 0,01 + 0,00
pH 8,20 + 0,02 8,12+ 0,02 8,25 + 0,02 8,15+ 0,01

Ghi chu: D1: doi chiing, D2: 0,20% MOS, D3: 0,1% BG, D4: 0,20% MOS + 0,1% BG. S0 liéu duoc trinh

bay 14 gid tri trung binh + sai so.

3.2. T6c @0 sinh truedéng ctia ca chim vay ngin
& cac nghiém thic khac nhau

So sanh toc d¢ sinh trudong cua ca giita cac
nghiém thitc thi nghiém & tuan thit 8 cho thay, toc

do sinh trudng cac nghiém thic thi nghiém cé sy
khac nhau c6 y nghia vé mat thong ke (P < 0,05).
Nhin chung, cho c4 chim vay ngin dn bd sung
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MOS va BG, dac biét nghiém thic két hop MOS
Bang 2. Tdc do sinh trudng, ty 1é song, ty 1& phan dan ctia ca chim vay ngan & cac nghiém thic

va BG c6 toc do sinh truong cao nhat (P < 0,05).

Wo (g/con) | Wt (g/con) (g?nwggy) (%?S;y) Ty 1?, /30“*‘3 CV %)
D1 | 7,01 £0,11° | 40,15+2,12* | 0,61 +0,04° | 2,20+0,21° 93,4 +2.5 30,0 + 1,6°
D2 | 7,10+0,15* | 44,31 +2,10° | 0,71 £0,03° | 3,02+0,24° 95,7 3,1 27,1+1,5°
D3 | 7,02+0,12* | 4548+2,17° | 0,75+0,04° | 3,17+031° 96,5+£2,1 | 252+1,65™
D4 | 7,11+0,30° | 49,86+£2,31°| 0,87+0,05° | 3,58+0,28° 94,6+ 22 23,1+ 1,5°

Ghi chu: D1: doi ching, D2: 0,20% MOS, D3: 0,1% BG, D4: 0,20% MOS + 0,1% BG. S0 liéu trinh bay I4
gid tri trung binh + sai so. SO liéu trén cung mot hang co cdc chir cdi khdc nhau thé hién sai khic co y

nghia thong ké (P <0,05).

1,0 - c
08 - b b
-y
S a
-é 0,6 -
o
E 0,4 -
0,2 1
D,'U = A T ,J/, T —
D1 D2 D3 D4
Nghiém thirc

Hinh 1. Téc d9 ting trudng ctia c4 chim vay ngén
giai doan giong sau 8 tuan thi nghiém

Ghi chu: DI1: doi chung, D2: 0,20% MOS, D3:
0,1% BG, D4: 0.20% MOS + 0,1% BG. So' liéu duoc
trinh bay Ia gid tri trung binh + sai so. S6 liéu co
cdc chir cdi khdc nhau thé hién sai khac co y nghia
thong ké (P <0,05).

Téc do sinh truong ctia ca nudi luc két thuc thi
nghiém (tuan 8) duoc trinh bay & bang 2. Ca chim
vay ngan ¢ tat ca cac nghiém thuc cho an thic an
c6 bé sung MOS, BG hoac két hop ca 2 tang
truong kha nhanh. Khoi luong ca trung binh luc
bat dau thi nghiém tir khoang 7,01 — 7,11 g tang
dén 40,15 — 49,86 g lac két thac thi nghiém (tuan
8). Tuy nhién, ca chim vay ngan c6 toc do sinh
truong nhanh nhat & ca cho an b sung két hop
MOS va BG (D4 OGW = 0.87 g/ngay,
SGR=3,58%/ngay), ké tiép 1a toc do sinh truong ca
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cho an BG va MOS c¢6 toc do sinh truong (DWG)
lan luwot 1a 0,75 g/ngay va 0,71 g/ngay. Ca &
nghiém thic doi chimg c6 t6 do sinh trudng cham
nhat 0,61 g/ngay.
3.3. Ty lé song va ty lé phan dan cta c4 nudi &
cac nghiém thirc khic nhau
100,0

I

80,0 4
60,0 4

40,0

Tylé séng (%)

20,0 A

0,0

D2 D4

Nghiém thire

Hinh 2. Ty lé song ctia ca chim vay ngén & cac

nghiém thirc khac nhau

Ghi chu: DI1: doi ching, D2 0,20% MOS, D3:
0,1% BG, D4: 0.20% MOS + 0,1% BG. S6 liéu duoc
trinh bay Ia gid tri trung binh + sai so. S6 liéu co
cdc chir cdi khac nhau thé hién sai khdc co y nghia
thong ké (P < 0,05).

Sau 8 tuan thi nghiém, ty 1é song cta ca chim
vay ngan thi nghiém & cac nghiém thuic thic an
khac nhau dao dong tir 93,4 - 96,5%. Tuy nhién, ty
lé song ctia ca & cac nghiém thac thi nghiém
khong khac nhau c6 y nghia thong ke (P = 0,371)
(Bang 2, hinh 2).
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Nghiém thirc
Hinh 3. Hé s6 phan dan c4 chim giai doan giong &
cac nghiém khac nhau (tuan 8)

Ghi chu: DI1: doi chung, D2: 0,20% MOS, D3:
0.1% BG, D4: 0,20% MOS + 0,1% BG. S0 liéu trinh
bay Ia gid tri trung binh + sai s6. SO liéu co cdc chir
cdi khdc nhau thé hién sai khic co y nghia thong
ké (P <0,05).

Sau 8 tuan thi nghiém cho an cac loai thitc an
c6 chat b sung, ty 1¢ phan dan c4 chim vay ngin
giai doan giong dao dong tir 23,1 - 30,0%. Ty lé
phan dan cao nhat ¢ nghiém thic doéi chung
(30,0%) va thap nhat & nghiém thitc cho an két hop
2 loai MOS va BG (CV= 23,1%). Cac nghiém thtc
cho an b6 sung MOS, BG hoac MOS+BG, déu co
ty 1é phan dan thap hon c6 y nghia thong ké so voi

ty lé phan dan cua ca ¢ nghiém thice doi ching (P
< 0,042). Ty lé phan dan ctia ca & 2 nghiém thic
cho an b6 sung MOS (D2) va BG (D3) khong khac
nhau c6 y nghia thong ké (P = 0,071), tuy nhién ty
lé phan dan (CV) cta ca & nghiém thic D2 16n hon
c6 y nghia thong ke so voi CV ctia ca ¢ nghiém
thiec b6 sung két hop 2 loai MOS + BG (D4) (Bang
2, hinh 3).

3.4. C4c chi s6 t€ bao mau c4 chim vay ngin &
cac nghiém thirc khic nhau

B6 sung MOS lam thay d6i so6 luong té bao
hong cau va bach cau trén c4 chim vay ngin. So
luong hong cau (RBC) va bach cau (WBC) déu
tang co y nghia thong ké & ca 3 nghiém thic bo
sung prebiotics (D2, D3 va D4) so voi ca & nghiém
thic doi chung (D1) (P < 0,031). RBC va WBC
trén ca cho an két hop ca 2 loai MOS va BG (D4)
cao so voi RBC & ca cho an riéng ting loai MOS
(D2) hoac BG (D3). S6 luong té bao bach cau cao
nhat & nghiém thirc cho an két hop (MOS va BG),
tuy nhién, WBC & nghiém thic nay chi khac cé y
nghia thong ké so véi nghiém thic D2 (MOS) (P =
0,039) va khong khac so voi nghiém thic D3 (BG)
(P =0,102). Ty le WBC: RBC gitta cac nghiém thitc
c6 cung xu thé voéi s6 luong hong cau (RBC) va
bach cau (WBC) (Bang 3).

Bang 3. Té bao hong ciu va bach cau c4 chim vay ngin & cac nghiém thic khac nhau

DI D2 D3 D4
RBC (x 10° mm™) 4,58 + 0,17 5,16 +0,12° 526+0,15° | 5,63+0,14°
WBC (x 10°mm™) | 1,12+0,02° 1,31 +£0,03° 1,45+0,02° | 1,64+0,04°

WBC : RBC (%) 0,14 0,03 0,27 +0,02° 0,31£0,01° | 0,37+0,01°

Ghi chu: D1: doi chung, D2: 0,20% MOS, D3: 0,1% BG, D4: 0,20% MOS + 0.1% BG. S6 liéu duoc trinh
bay Ia gid tri trung binh + sai s6' chuan. SO liéu trén cung mot hang co cdc chi ci khac nhau thé hién sai

khic cé y nghia thong ké (P <0,05).
4. THAO LUAN

Pay 1a mot trong nhimg két qua dau tien
nghién cttu anh hudéng cta viec b6 sung MOS va
két hop MOS va BG vao thttc an ca chim vay ngan.
Sau 8 tuan cho dn b6 sung MOS va B-glucan cho
két qua tiang toc do tang trudng va ty 1é song, lam

tang s6 luong hong cau va bach cau ca chim thi
nghiém. Két qua nay trung hop voi thi nghiém b6
sung MOS va B-glucan vao thic an cac loai khac
nhu, ca chép koi (Cyprinus carpio koi)[13].

Két qua thi nghiém nay cho thay két hop 2 loai
MOS va BG cho két qué sinh trudong vuot troi hon
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so voi b sung 1 trong 2 loai MOS hoic BG. Két
qua nghién ctru nay ciing twong dong voi nghién
ctru ctia Selim va cs (2015) [14] cho thay, hiéu qua
cia su két hop gitta B-glucan v6i nhiéu loai
prebiotic khac co tac dung thac ddy ting sinh
truéng cua cac loai dong vat thiy san khac nhau.
Mannan oligosaccharide (MOS) 1a loai prebiotic
c6 thé két hop voi p-glucan dem lai hiéu qua cao
trong viéc thuc ddy ting truong cua ca ro phi Nile
tilapia (Oreochromis niloticus). Bén canh d6 viéc
két hop MOS va BG con dem lai hiéu qua ting
mién dich, hinh thai rudt, thanh phan sinh héa,
tang kha nang chong vi khuan gay bénh Y. ruckeri
trén caro phi [14].

Hé so6 phan dan (CV, %) duoc dung dé danh
gia mirc do phan dan cta vat nuéi. He s6 CV cang
l6n thi mic do phan dan cang cao. Khi mac do
phan dan cang 1on sé dan dén viéc canh tranh thixc
an va moi truong song, tham chi & mot so truong
hop vat nuéi c6 thé an thit 1an nhau, lam giam ty lé
song va san luong thu hoach. Két qua nghién cttu
cho thay, ca cho an b6 sung MOS va BG c¢6 ty le
phan dan thap hon so véi ty 1é phan dan cta ca &
cac nghiém thirc doi chimg. Tuy nhién, ty 1é phan
dan dat gia tri thap nhat & nghiém thic cho an két
hop 2 loai MOS va BG. Diéu nay cho thay hiéu qua
ctia viec b6 sung két hop ca 2 loai prebiotics MOS
va BG va thttc an cta chim vay ngan.

Té bao mau dugc xem 1a mot chi tiéu quan
trong dé danh gia strc khoe cta ca nuoi [15]. Dung
cac chi s6 té bao mau cta vat nuoi co thé danh gia
duoc tinh trang dinh duong, stc khoé, bién dong
cac yéu to moi truong va kich thudc sinh vat. Viéc
stt dung cac chi s6 huyét hoc va sinh héa mau da
dugc ching minh 1a cach hiéu qua dé danh gia
tinh trang stc khoe ctia ca. Cac nghién cttu chi ra
rang, ca co stc khoe tot thuong di doi voi toc do
sinh truong nhanh déng thoi chung ciing st dung
nang luong hiéu qua hon, it tiéu ton niang luong
cho cac muc dich khong tiang truong [16]. Viéc bé
sung p-glucan hoac MOS ciing lam thay ddi cac
chi s6 huyét hoc trén nhiéu loai thiy san khac
nhau. Tuong tu nhu két qua trong nghién ctu nay,
b6 sung BG lam ting s6 luwong bach cau va té bao
hong cau cua ca chim vay ngan [10]. Khi cho ca
trap (Sparus aurata) an b6 sung MOS s6 luong

hong cau, va bach cau ciing tang cao [17]. Trong
thi nghiém nay, s6 luong hong cau va bach cau
ctia ca chim vay ngan ting cao khi cho 4n bd sung
MOS, BG, dic biet & nghiém thirc cho an két hop
ca 2 loai MOS va BG cho s6 luong hong cau va
bach cau cua ca thi nghiém c6 gia tri cao nhat.
RBC ciing c6 thé bi chi phoi boi nhiéu yéu t6 sinh
hoc, nhu tap tinh hoat dong cta c4, tudi, gioi tinh,
tinh trang dinh duong va tinh trang sinh san va cé
thé khac nhau gitra cac quan thé khac nhau trén
cung mot loai [18]. Két qua vé so luong héng cau
va bach cau trén ca chim vay ngan trong nghién
ctru nay ciing twong dong voi cac nghién ctru trén
cac loai ca xuong duoc téng quan boi Esmaeili
(2021) [16].

Bach cau duoc coi 1a tuyén phong th dau tién
chong lai nhimg bién d6i moi truong hoac tac
nhan bénh, ching tham gia vao cac dap tmg mién
dich dac hiéu va khéng dac hiéu cua vat chua [19].
Vi vay su gia tang so luong hong cau va bach cau &
ca c6 bo sung chat kich thich mién dich, la dau
hiéu cho thay, chttc nang mién dich cta ca duoc
cai thiéen, hé mién dich khong diac hiéu cta ca
duoc kich hoat, co ché phong vé chong lai mam
bénh duoc kich hoat va sttcc khoe cta chung duoc
cai thién [20].

5. KET LUAN

Két qua nghién cttu budc dau cho thdy, hiéu
qua cta viéc bé sung két hop MOS va BG giup diy
manh toc d¢ sinh truong, giam ty 1é phan dan, gia
ting sO luong hong cau va bach cau cta ca chim
vay ngan giai doan con giong. Tuy nhién, mot so
van dé van can duoc tiép tuc nghién ctu nhw: Anh
huong ctia MOS lén ca ¢ cac giai doan khac nhau,
anh hudéng cta thoi gian cho an MOS bé sung, anh
hudéng ctaa MOS Ién ca & cac tinh trang sinh ly va
nhiém bénh van con chua duoc hiéu ro, anh huong
ctia chat bé sung lén ca chim vay ngédn & cac tinh
trang sinh ly va bénh tat, kha nang chong choi voi
su thay déi clia cac yéu to moi trudnmg va cac sinh
vat gay bénh, anh huong lén ca nuoi ¢ giai doan
nuéi thuong phdm. Pay 1a mot trong nhimg két
qua co ban lam tién dé cho viéc nghién cttu st
dung cac ché phidm sinh hoc trong nghé nuoi ca
bién & Viét Nam, 1a co s& khoa hoc dé m¢ rong
tmg dung b6 sung MOS va cac ché phdm sinh hoc
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trong nuodi ca bién, gop phan thuc ddy hoat dong
nudi trong thiy san phat trién theo huong hiéu
qua va bén vimng.
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EFFECTS OF DIETARY COMBINATION MANNAN OLIGOSACCHARIDE AND g-
GLUCAN ON GROWTH, SURVIVAL RATE, COEFICIENT OF VARIATION OF AND
HAEMATOLOGICAL PARAMETERS OF POMPANO, Trachinotus ovatus

Do Huu Hoang!, Nguyen Thi Nguyet Hue!
! [nstitute of Oceanography

Summary

This study presents results of the effects of single or combination of dietary mannan oligosaccharide
(MOS) and B-glucan (BG) on growth performance of pompano, 7rachinotus ovatus. An experiment
was conducted with four diet treatments with single or combination of MOS and BG, including: D1: 0%
(control), D2: 0.20% MOS, D3: 0.10% BG and D4: 0.2% MOS+0.1% BG. After 8 week of diet feeding, the
highest growth rate was seen in pompano fed combination diet of MOS and BG (DWG = 0.87 g/day,
SGR = 3.58%/day), followed by growth of pompano fed BG and MOS with the DWG were 0.75 g/day
and 0.71 g/day, respectively. The lowest growth rate was observed in fish fed control (DWG = 0.61
g/day). Survival rates of fish among diet tretaments ranged 93.4 - 96.5%, without significant difference
among the treatments (P = 0.371). The variation of coefficient (CV, %) ranged from 23.1 to 30.0%. The
lowest CV value was on the group of fish fed the combination diet (D4: MOS+BG) with the CV value of
23.1% and CV value was highest in fish un-supplemented diet (Control), CV = 30.0%. The CV value of
fish fed supplemented diet (MOS, BG or combination) was significantly lower than CV in fed fed a
control (P <0.042). RBC and WBC were highest in fish fed the combination diet of MOS and BG. All
the treatments with supplementation diet (MOS, BG or MOS+BG) had significantly higher RBC and
WBC compared to those values in fish fed control (P <0.031).

Keywords: Trachinotus ovatus, pompano, growth, mannan oligosachride, survival,
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NGHIEN CUU XAY DUNG MO HINH THi BIEM
HE THONG CANH BAO CHAY RUNG TAI THANH PHO HA NOI

TOM TAT

Tran Thi Trang® ", Mai Ha An?, Tran Kim Khanh?,
Vuong Ngoc Hoang?, Virong Vin Quynh®

M6 hinh thi diém hé thong canh bao chay rimg (CBCR) tai thanh phé Ha Noi c6 cac thiét bi thu thap
thong tin (tram khi tuong tu dong, tram quan trac chay rimg bing camera quang hoc), thiét bi luu trix

va xtr Iy thong tin (may cht va phan mém quan tri dit lieu), thiét bi hién thi thong tin (bién bao chay

riung dién ti, may tinh va dién thoai thong minh). Nhitng thong s6 ky thuat chd yéu cia hé thong

CBCR tai thanh phé Ha Noi trong mo hinh thi diém gém: (1) P6 chinh x4c ctia du bao cip nguy co
chay rimmg (NCCR) 1a 100%, (2) Phat hién sém duoc cac dam chay rimg cé duong kinh dam chay 10 m,
trong tdm nhin dén 5 km, (3) Thoi diém gti tin canh bdo NCCR hang ngay 1a 14 gid, thoi diém gti tin
canh bao s6m chay rimg va phuong an chita chay (PACC) khong qua 10 phat sau khi phat hién duoc

dam chay. Hoat dong ctia hé thong CBCR tir cap nhat thong tin, xtt ly thong tin dén truyén tin 12 tu
dong hoa. Cac thong so ky thuat ctia hé thong CBCR trong thoi gian hoat dong thir nghiém luén 6n

dinh.

T khéa: Dur bdo nguy co chdy rung, phat hién som chdy rung, phuong dn chita chdy rung.

1. BAT VAN BE
Canh bao chay rung (CBCR) 1a mot néi dung

quan trong cua phong chay, chita chay riung
(PCCCR). He thong CBCR ¢ thanh pho Ha Noi
hién tai khong chi thiéu nhitng thiét bi can thiét
nhu tram khi tuong, tram quan trac chay rimg,
may cht va phan mém quan tri..., ma con st dung
quy trinh canh bao cii, 0 chinh xac thip va co
nhiéu rdi ro. Vi vay, dé phuc vu cong tac PCCCR
trong diéu kién khi hau bién d6i manh va ap luc xa
hoi gia tang, thanh pho Ha Noi can phat trién hé
thong CBCR hién dai, hoat dong 6n dinh va c6 do
chinh x4c cao. Xuat phat tir nhimg ly do trén viéc
nghién cttu xay dung mo hinh thi diém hé thong
CBCR tai thanh pho Ha Noi la rat can thiét.

"' Cyc Bién d6i khi hau, Bo Tai nguyén va Méi truong

* Truong Pai hoc Lam nghiép

* Truong Pai hoc Phong chay, Chira chay

*Cong ty TNHH Ky thuat Cong nghé Dién tu dong Bién
Pong

3 Hoi Khoa hoc K§ thuat Lam nghiép Viét Nam

" Email: trantrang78@gmail.com

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap xiy dung mé hinh thi diém
va danh gia hé théng CBCR

Mo hinh thi diém hé thong CBCR duoc xay
dung trén co so ké thrira kién thitc va kinh nghiém
ctia cac hé thong CBCR trong va ngoai nuoc, phu
hop v6i nhitng giai phap cong nghé tién tién co thé
ung dung vao CBCR.

Chiitc nang va nhiém vu cua hé thong CBCR

Tham khéo chic nang ctia cac hé thong CBCR
ctia Vuong Van Quynh (2020) [1], Tran Quang
Béo va Phung Van Khoa (2016) [2], Johann G.
(2009) [3] va st dung phuong phap phan tich so
d6 mang ludi da xac dinh 2 chic nang chu yéu, 6
nhiém vu tong quat va 10 nhiém vu cu thé ctia he
thong CBCR (Bang 1).
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Bang 1. Chttc niing va nhiém vu ctia hé thdng CBCR

Chtic nang Nhiém vu téng quat Nhiém vu cu thé
Canh bao nguy co chay Cap nhat so liéu khi tuong can thiét
ring (NCCR) Du bao ciap nguy co chay cho timg don vi

hanh

Dy bao NCCR chinh va don vi quan 1y rimg

Xac dinh nhitng bién phap | Xac dinh nhing bién phap phong chay ring

phong chdy rimg pht hop thich hop tng véi cap nguy co chay
Truyén tin canh bao NCCR

Truyén tin canh bao NCCR | Déi dén hiéu va bat coi ha & cac bién bao

chay rimg dién tir theo cap chay rimg

Canh bao som chay
riung

Phat hién sém cac dam
chay rimng

Cap nhat hinh anh cac khu rimg

Xt Iy hinh anh phat hién cac dam chay rimg

Xay dung phuong an chtia
chay cho ting dam chay
rung

Xay dung PACC cho ting dam chay ring

Truyén tin canh bao som
chay rimng

Truyén tin vé phat hién dam chay va PACCR

Bat coi bao dong & bién bao chay rimg dién
tr khi c6 chay rung

Ghi chu: NCCR Ia nguy co chdy rumg; PACC Ii phuong dan chita chdy; PACCR I phirong dn chiia

chady rumg
Pac diém ky thuat va cong nghé cua hé thong

CBCR

Tham khdo dic diém ky thuat cia cac he
thong CBCR ctia Cuc kiém lam (2000) [4], Pham
Ngoc Hung (1988) [5], Vuong Van Quynh (2012)
Bang 2. Dic diém ky thuat chii yéu cta hé théng CBCR

[6], Nguyén Van Thi (2020) [7], Tran Quang Bao
(2020) [8], Tran Thi Trang va cs (2020) [9] da xac

dinh 8 dic diém ky thuat can c6 ctia hé thong

CBCR (Bang 2).

TT | Chtc nang Yéu cau Dic diém ky thuat
Du bao chinh x4c cédp | Po chinh xac ctia du bao cap NCCR toi thiéu 1a
NCCR 95%
Xac dinh cac bién phap | Xac dinh cac bién phap phong chay theo quy dinh
1 Canh b4o NCCR phong chay thich hop voi tu;ng §ap I,\ICCR/ : —
Truyén tin canh bao NCCR hang ngay bang thw
Truyén tin canh bao NCCR | dién t va qua trang Web
hang gio Thay déi tin hiéu dén va bat coi & bién bao chay
rimg dién tir theo cap NCCR
Phat hién duoc cac dam | Phat hién 100% cac dam chay ring c6 duong kinh
chay rimg 10 m, trong tam nhin 5 km
Xay dung duoc phuong 4an | Do chinh xac cta thong tin trong PACCR t6i thiéu
, , chita chay ring 1a 95%
Canh bao som N
2 . Truyén tin phat hién dam chay va PACCR qua
chay rung q , .
. . 1 email va trang Web trong 10 phut sau khi phat
Truyén duoc tin phat hién | .| ., ,
som chav rim hién dam chay
yrmsg Truyén tin phat hién chay rimmg qua bién bao chay
rimg dién tir bang tin hiéu coi

Ghi chu: NCCR Id nguy co chdy rumg; PACCR la phuong an chita chdy rumg
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Thanh phan cua hé thong CBCR

ba thiét ké 7 thanh phan cha yéu cua he
thong CBCR, gém: (1) Tram khi tuong tu dong,
quan trac nhiét do va do 4am khong khi, luong
mua, toc do va huong gié dat do chinh xac theo
QCVN 46: 2022/BTNMT [10]; (2) Tram quan trac
chay rimg bang camera quang hoc véi camera 360
do cap nhat lién tuc hinh anh cac khu ring; (3)
Cac bién bao chay rimg dién tir truyén tai thong tin
vé cap NCCR va su xuat hién cta dam chay rimg
bang ca tin hiéu den va coi; (4) May cht phuc vu

luu gitt va xtt ly dit lieu cta hé thong; (5) Phan
mém CBCR c6 10 hop phan thuc hién cac nhiém
vu cap nhat dir lieu, x¢ ly dir lieu va truyén tin
CBCR; (6) Cac may tinh va dién thoai thong minh
duoc nguoi dung st dung dé nhan thong tin CBCR
va truy cap trang Web ctia hé thong CBCR; (7) Co
s¢ dir lieu phuc vu CBCR, gom 5 nhom: Rimng va
chu rimg, dia hinh, thoi tiét, nhan luc va thiét bi
chira chay rimg, doi twong nhan tin CBCR.

Lien két cta cac thanh phan trong hé thong
CBCR duoc thé hién qua hinh 1.

kj
1.2 Thap quan
tr&c chéy rorng

-t

1.1 Tram khi

t m?l‘rig twr AHng

crs e
L R

EdDi bao w& rifng

Ghi chi: Céc hinh vé I3 biéu tuong cho nhimg thanh phan chu yéu cua hé thong, nhitng mui tén chi

luong thong tin trong hé thong

Hinh 1. So d6 lien két cac thanh phén trong hé théng CBCR

Céc thiét bi chil yéu cia mo hinh thi diém hé
thong CBCR d4 duoc lap dat

+ 6 Tram Khi tuong tu dong: (1) Tram Dén
Giéng (105.83440 KbD, 21.29111 VDB); (2) Tram
Thién Phu Lam (105.79006 KbD, 21.29275 VDB);
(3) Tram hé Dong Quan (105.81430 KDD,
21.27471 VDB); (4) Tram Truong ban Bac Son
(105.80174 KbD, 21.33803 VDB); (5) Tram hd
Ham Lon (105.80068 KD, 21.30055 VDB); (6)
Tram Nam Son (105.81397 KbD, 21.31747 VDB).

+ 2 Tram Quan tric chay rung: (1) Tram Soéc
Son 1 tai Trung tam Du lich sinh thai Thién Phu
Lam (105.78897 Kbb, 21.29031 VDB); (2) Tram

S6c Son 2 tai ven duong gan hé Doéng Quan
(105.81817 Kbb, 21.27590 VDB).

+ 3 bién béo chay rimg dién ti: (1) Bién bao 1
tai Trung tam Du lich sinh thai Thién Phu Lam
(105.78897 KbD, 21.29031 VDB); (2) Bién bao 2
tai cong Ban Quan ly rimg Phong ho - DPiac dung
Ha Noi (105.79654 KDPD, 21.27902 VDB); (3) Bién
béao 3 tai ven duong gan hé Pong Quan (105.81654
Kbb, 21.27701 VDB).

+ 1 may chu dat tai Trung tam Nghién ctu
Quan ly thién tai va chay rung (thi tran Xuan Mai,
huyén Chuong My, Ha Noi).
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2.2. Thu thap s6 liéu

- S6 lieu vé khi tuong tai cac tram dugc cap
nhat vé may chu timg gio.

- Cap NCCR duoc xac dinh hang ngay boi he
thong CBCR.

- C4c ban tin canh bao NCCR do hé thong gui
dén cac doi tuong str dung.

- Thoi diém chuyén cap NCCR va xuat hién tin
hiéu den va coi trén bang dién tir.

- Hinh anh cac khu rimg do tram quan trac
chay rumg cap nhat vao co s dix liéu.

- Thoi diém phat hién dam chay va nhan
phuong an chita chay ring (PACCR) cta 12 dam
chay thit nghiém do hée thong CBCR gtii dén nguoi
stt dung.

- 10 PACC do hé thong xac dinh cho 10 dam
chay gia dinh.

2.3. Xtr ly s6 lieu

Stt dung cac phuong phap thong ké dé tinh
thong s6 kinh té ky thuat ctia moé hinh thi diém va
so sanh chung voi cac thong s6 duoc xac dinh
bang nhitng phuong phap tht cong truyén thong.
T d6 danh gia hiéu qua kinh té€ ky thuat ctia mo
hinh thi diém. Nhitng thong s6 cht yéu duoc xac
dinh nhu sau.

Chi phi mua sam thiét bj cia he thong CBCR
duoc xac dinh qua bang chao gia.

Do chinh xac caa du bao cap NCCR (I%) duoc
tinh bang ty 1é phan tram s6 ngay c6 cap du bao

do hé thong CBCR cung cap trung voi cap du bao
tinh duoc bang cong thic ctia Nesterop.

Do chinh xac ctia phat hién sém chay ring la
xac suat phat hien duoc cac dam chay rimg (P) co
duong kinh dam chay la 10 m, trong pham vi tam
nhin 5 km.

Xac suat phat hién dam chay (P%) duoc tinh
theo cong thuc:

P%i =100* D :;('mﬁ hoa két qua phat hién)}/5

Trong d6: i 1a s6 thit tw cia dam chay; P%i 1a
x4c suat phat hién dam chay & dong thi i.

Po chinh x4c cia PACCR Ia ty 1é phan tram
(K%) so thong tin dung trong PACCR do hé thong
canh béo chay rimg cung cap.

Tinh én dinh cta hé théng CBCR 1a ty 1é phan
tram so6 luot trang Web ctia hé thong cung cép da
cac dich vu theo thiét ké trén tong so6 lan truy cap
vao trang Web.

3. KET QUA NGHIEN CUU

3.1. b6 chinh x4c ciia théng tin CBCR

3.1.1. Do chinh xdc cua dir bdo cadp NCCR

Do chinh xac cua thong tin canh bao chay
rimg duoc thuc hién bang cach so sanh sé lieu do
dém tai cac tram khi tuwong va tinh toan truc tiép
theo cong thitc Nestrerop voi s6 lieu tinh toan tu
dong do phan mém tra ra.

S6 liéu kiém tra két qua du bao cap NCCR cta
hé thong duoc thé hién & bang 3.

Bang 3. S6 lieu kiém tra két qua du bao cip NCCR hang ngay

Tram Thoi gian thong ké S6 ngay du
S6 ngay | bao chinh xac | D¢ chinh xac du
thong ké cap NCCR bao cap NCCR (%)
Ho6 DPong Quan 01/11/2022-30/11/2022 30 30 100
Hé Ham Lon 01/11/2022 - 30/11/2022 30 30 100
Thién Phu Lam 01/11/2022-30/11/2022 30 30 100

Trong cac ngay thong ké, & tat ca cac tram khi
tuong, cap chay rimg do hé thong CBCR cung cap
déu trung voi cap chay rimng tinh theo cong thic
Nestrerop - phuong phap hién dang duoc ap dung
tai Ha Noi. Nhu vay, do chinh xac du bao céap
NCCR ctia hé thong CBCR dat 100%.

312 Do chinh xdc cua phat hién som chdy
rmg

So lieu thong ké vé két qua phat hién dam
chay rimg cta hé thong trong 12 lan dot thi
nghiém duoc thé hién & bang 4.
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Bang 4. Két qua phat hién dam chay rimg thit nghiém ctia hé théng CBCR

TT| Thoi diém phat |Khoang cach| DPuong kinh [Khoi luong| Két qua phat hién | Thoi diém nhan
hién dam chay toi tram | ddm chay & | vatliéu chay rimg duoc PACCR
camera (km)|khoang cach| chay &
5km (m) |dam chay
(tdn/ha)

1 5 2 15 Khong phat hién

2 5 4 15 Khong phat hién

3 129/11/2022 10:04 5 6 15 Phat hién 29/11/2022 10:05
4 |29/11/2022 11:05 5 8 15 Phat hién 29/11/2022 11:06
5 |1 05/12/2022 10:05 ) 10 15 Phat hién 05/12/2022 10:06
6 | 05/12/2022 11:04 5 13 15 Phat hién 05/12/2022 11:05
7 111/12/2022 10:05 5 15 15 Phat hién 11/12/2022 10:06
8 |11/12/2022 11:04 5 17 15 Phat hién 11/12/2022 11:05
9 |17/12/2022 10:04 5 19 15 Phat hién 17/12/2022 10:05
10 | 17/12/2022 11:04 5 21 15 Phat hién 17/12/2022 11:05
11 | 23/12/2022 10:05 5 23 15 Phat hién 23/12/2022 10:06
12 | 23/12/2022 11:04 5 25 15 Phat hién 23/12/2022 11:05

Sau khi ma hoéa két qua phat hién dugc dam kich thuéc dam chay khac nhau, s6 liéu dugc thé
chay 1a 1 va khong phat hién duoc 1a 0, tién hanh hién 6 bang 5.
tinh xac suat phat hién dam chay tng voi nhimg

Bang 5. X4c sudt phat hién dam chay rimg c6 duong kinh khac nhau trong pham vi cach tram quan tric

5 km ctia hé thdng CBCR
STT buong kinh dam Két qua phat hién Mahoakétqua | Xac suat phat hién
chay (D, m) phat hién dam chay (P, %)

1 2 Khong phat hién 0

2 4 Khong phat hién 0

3 6 Phat hién 1 60

4 8 Phat hién 1 80

5 10 Phat hién 1 100

6 13 Phat hién 1 100

7 15 Phat hién 1 100

8 17 Phat hién 1 100

9 19 Phat hién 1 100

10 21 Phat hién 1 100

11 23 Phat hién 1

12 25 Phat hién 1
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Bang 5 cho thay, xac suat phat hién dam chay
trong pham vi 5 km tiang lén theo duong kinh va
dat P = 100% v6i nhitng dam chay c6 duong kinh tir
10 m tré 1én.

Thoi gian tir khi phat hién dam chay dén khi
nhan dwoc PACCR trung binh 1a 1 phut, cong voi

chu ky quay vong cta camera la 3 phut thi téng
thoi gian tir khi phat hién dam chay dén khi nhan
duoc PACC 1a 4 phut.

3.1.3. D¢ chinh xdc cua PACCR

Toa do, duong kinh 10 dam chay gia dinh
duoc thé hién & bang 5.

Bang 5. Toa d6 va duong kinh ctia 10 dam chay gia dinh

Thoi diém chay gia | Kinh do dam buong kinh dam chay
TT dinh chay Vi do dam chay (m)
1 12/29/2022 17:47 105.80525 21.31375 150
2 12/30/2022 11:46 105.80447 21.30778 110
3 12/30/2022 11:50 105.81158 21.30446 90
4 12/30/2022 11:51 105.80786 21.31312 120
5 12/30/2022 11:52 105.81643 21.31668 130
6 12/30/2022 11:53 105.80764 21.32033 170
7 12/30/2022 11:54 105.79137 21.29207 80
8 12/30/2022 16:01 105.79711 21.28604 95
9 12/30/2022 11:57 105.80522 21.27679 220
10 12/30/2022 16:06 105.82681 21.26932 50

He thong CBCR da tu dong gtri 10 PACC cuta
10 dam chay rimg gia dinh. Trong méi ban PACC
co 22 so0 lieu (tong s6 co 220 so liéu trong 10
PACC) thuoc 5 nhom thong tin: Hoan canh dam
chay, dac diém dam chay, ky thuat chita chay,
nhan luc va phuong tién chitta chay, cap chi huy
chira chay.

Phan tich sw khac biét gita s6 liéu do he
thong CBCR cung cdp véi so liéu xac dinh bang
phuong phap thu cong cho két qua nhu sau:

+ Nhimg thong tin vé hoan canh va dic diém
dam chay (vi tri dia ly, diéu kién dia hinh, diéu
kién thoi tiét, trang thai rimg, don vi hanh chinh,
tén chu rimg, chiéu cao ngon Itta...) dugc xac dinh
boi he thong CBCR 1a chinh x4c.

+ Nhimg thong tin vé ky thuat chita chay
(phuong phap chita chay, chién thuat chita chay,
ky thuat chita chay..) trong PACC do hé thong
CBCR cung cap la chinh xac. C6 toi 49/50 truong
hop cac s6 lieu duoc xac dinh boi hé thong CBCR
pht hop voi so liéu xac dinh bang phuong phap
thi cong.

NONG NGHIEP VA PHAT TRIEN NONG THON

+ Nhu cau nhan luc chita chay rimg duoc xac
dinh boi hé thong CBCR kha chinh xac. Véi cac
dam chay nho thi s6 nguoi chira chay xac dinh boi
hé thong CBCR thap hon 5 - 10% so v6i s6 nguoi
xac dinh boi cac d6i chita chay rung. Con véi
nhitng dam chay 16n s6 liéu 1a tuong duong.

+ Nhu cau thiét bi chita chdy rimg duoc xac
dinh boi hé thong CBCR la tuong d6i chinh xéc.
C6 45/50 truong hop cac so6 liéu duoc xac dinh boi
hé thong CBCR phu hop vo6i s6 liéu duoc xac dinh
cac Doi co dong bao vé rung, phong chay chira
chay rimg (CDBVRPCCCR).

+ C6 3/10 treong hop, yéu cau cap chi huy
chira chay xac dinh boi hé thong CBCR thap hon 1
cap so vdi yéu cau cap chi huy chira chay xac dinh
boi chuyén gia.

Nhu vay, thong tin trong cac PACCR xac dinh
boéi hé thong canh bao chay rimg 1a chinh xac,
trong ca 10 PACCR da duoc xay dung chi c6 9/220
s liéu sai léch so véi so lieu dugce xac dinh badi cac
chuyen gia. Thong s6 danh gia do chinh xéac trong
xay dung PACCR ctia hé thong CBCR la:
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220
-

~7_ 96%

K% =

3.2. Tinh 6n dinh ctia mé hinh thi diém hé
thong CBCR

.

Da thong ké so phién cap nhat dix liéu tir Tram
Thién Phu Lam va Tram h6 Déng Quan (Bang 7),
s6 1an cung cap day du dich vu cta trang Web va
s6 lan truyén tin canh bao nguy co chay rimg,
canh b4o som chay rimg cta hé thong (Bang 8).

Bang 7. S6 lieu vé tinh 6n dinh ctia hoat dong cap nhat dit lieu

Hoat dong cap|DPoi tuong kiém| Thoi gian kiém |S6 phién cap| So phién |S6 phién cap| S6 anh |S6 anh
nhat dit lieu tra tra nhat dix liéu | cap nhat | nhat ditlieu | dung | chat
theo thiét ké| dirlieu | dung gio goc | luong
thuc té tron chup | tot
Capnhatsé | Tram Thién Ngay 18- 72 72 72
liéu khi tuong Phu Lam 20/10/2022
Cap nhat anh | Tram h6é Pong | Tt 0 - 1 gio va 3.888 3.888 3.888 | 3.888
cac khu riing Quan 12 - 13 gio cac
ngay 28, 29,
30/11/2022
Bang 8. S6 lieu vé tinh dn dinh ctia hoat dong xit ly dit liéu va truyén tin
Hoat dong xttly [Doi tuong kiém| Thoi gian | So1an [S6lan| Solan | S61an | So lan |S6 1an nhan
dit liéu va truyén tra kiémtra | truy |co da [truyéntin| truyén | cung | duoc tin
tin cap vao(l17 dichl NCCR tin  |c4p dam| canh bao
trang | vu |[theo thi€t| NCCR |chay gid| som chay
Web | theo ké thuc té | dinh ring
thiét
ké
Cung cap dich vu [Trang Web cual| 8 giova 14 10 10
trén trang Web hé thong  |gid cac ngay
Ngay 10 -
14/11/2022
Truyén tin canh | Cac d6i twong |[Ngay 01/11 - 60 60
bao nguy co chay [nhan tin CBCR| 30/12 nam
rung 2022
Truyén tin canh boi Ngay 29 - 11 11
bao som chay |[CDBVRPCCCR| 30/12/2022
rung

Bang 7 va 8 cho thady, cac hoat dong cap nhat
dir lieu, xit ly dir lieu va truyén tin ctia hé thong
luon 6n dinh ca vé thoi gian, vé s6 luong va chat
lwong.

3.3. Hiéu qua ctia mé hinh thi diém hé thdng
CBCR

3.3.1. Hiéu qua ky thuit CBCR (Biang 9)

Bang 9 cho thdy, hé thong CBCR thi diém c6
mot s6 wu diém vé ky thuat nhu: Thuc hién duoc
ca 2 chic nang canh bao NCCR va canh bao sém
chay ring; tu dong truyén tin canh bao NCCR va
canh bdo sém chay riumg; cung cdp thong tin
CBCR qua email, bién bao va trang Web; hé thong
CBCR duoc két noi internet ddm bao kha nang tu
hoat dong va cung cap thong tin CBCR lién tuc
cung luc qua nhiéu kénh.
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Bang 9. Chitc niing chit yéu ctia mot s6 hé théng CBCR

Nhoém he thong Céanh | Phathien | Xay | Tu | Canh | Cung cdp | Két noi
bao | somchay | dung | dong |bdo dén| thong tin |internet
NCCR| rimg PACC |truyén| cht | quatrang
tin rung Web
He thong CBCR thi diém X X X X X X X
Heé thong canh bao NCCR X
He thong canh bao sém chdy rimg X X
3.3.2. Hiéu quad kinh t€ (Bang 10 va 11)
Bang 10. Gia tram khi tuong tir dong c6 thé diing cho hé thong CBCR
Mitc dau tu (triéu dong)
Tram khi tuon an ha A ba
. ong Dau tir ban diu Van‘ he}nh VEE bao
tri hang nam
Tram khi tuong te dong ctia moé hinh thi diém (Viét Nam) 60 6
Tram thoi tiét moi truong iMetos (Ao) 220 10
Tram quan trac khi tuong mini WeatherHawk- M (My) 290 80
Tram khi tuong tu dong R.M Young (My) 310 80

Bang 11. Gia tram quan tric chay rimg bing camera quang hoc

Tram camera

M dau tu (trieu dong)

Pau tu ban dau

Bao tri hang nam

Tram camera & mo6 hinh thi diém (Viét Nam) 575 57
1Q Wireless (Ptic) 4.600 230

DiSiCon (Nga) 1.610 161

Lin Cinda (Trung Quéc) 3.450 230

Bang 10 va 11 cho thay, chi phi thiét bi cho

CBCR trong mo6 hinh thi diém thap hon 3 - 51an so

Can ctr vao gia cac thiét bi da st dung cho mo
hinh thi diém, da wdc tinh mic dau tu cho thiét bi

voi cac hé thong CBCR khac. cht yéu dam bao hoat dong CBCR trén gan 30.000
ha rimg va dat 1am nghiép ctia thanh phé Ha Noi
(Bang 12).
Bang 12. Uéc tinh nhu ciu thiét bi va mirc dau tu cho hé théng CBCR
TT Hang muc DPon vi| Dau tu 1an |Bao tri hang| DPinh muc s6 | So luong |Téng dau([Téng bao tri
dau (trieu | nam (trieu luong cho toan |tu 1an dau| hang nam
dong/don | dong/don thz‘%nh (t\riéu (triéu dong)
vi) vi) pho Ha | dong)
Noi
Tram khAl tuong tu| Tram 150 10 1 tram( 2.500 12 1.800 120
dong ha rung
Tra.rAn carrrlera\ phat| Tram 400 30 1 tram{ 1.000 30 12.000 900
hién chay rimg ha ring
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g |Biénbdo cap chay| Chiéc | ) 7 1chiée/1xa | 70 7.000 490
rung dién tr
1 My chii Chiéc | 700 50 1 chiée 1 700 50
Téng 21500 | 1.560

Nhu vay, theo woc tinh thi mic dau tu lan dau
cho he thong CBCR tai thanh pho Ha Noi khoang
21,5 ty dong va chi phi bao tri hang nam 1a 1,56 ty
doéng.

4. KET LUAN

Hé thong CBCR tai thanh phé Ha Noi trong
mo hinh thi diém co 2 chttc nang (canh bao NCCR
va canh bao soém chay riumg), 6 nhiém vu (du bao
NCCR, xac dinh bién phap phong chay ring,
truyén tin canh bao NCCR, phat hién sém cac dam
chay rumg, xay dung PACC cho timg dam chay
rimng, truyén tin canh bao sém chay rimg).

Thiét bi chit yéu cta hé thong CBCR gom: (1)
Thiét bi thu nhan thong tin (cac tram khi tuong,
cac tram camera quan trac chay rung); (2) Thiét bi
Xt Iy va truyén thong tin (may cha va phan mém
quan tri); (3) Thiét bi hién thi thong tin (bién bao
chay rung dién t, may tinh va dién thoai thong
minh ctia nguoi st dung).

Mo hinh thi diém hé thong CBCR tai thanh
pho Ha Noi co 3 dac diém ky thuat cha yéu, gom:
(1) Du bao chinh xac cdp NCCR; (2) Phat hién
100% cac dam chay rung c6 duong kinh la 10 m
trong tdm nhin 5 km; (3) Gti tin canh bao NCCR
hang ngay, gti tin canh bao sém chay rung va
PACC khong cham qua 10 phat sau khi phat hién
duoc dam chay. Pac diém cong nghé chu yéu ctia
hé thong CBCR tai thanh pho Ha Noi trong mo
hinh thi diém 1a: (1) Van hanh tuv dong; (2) Két noi
internet; (3) Str dung di liéu lom.

Trong qua trinh van hanh thi diém, hé thong
CBCR tai thanh ph6 Ha No¢i hoat dong 6n dinh.
Chi phi thiét bi cta he thong CBCR thi diém théap
hon 3 - 5 1an so véi chi phi trong cac hé thong
CBCR khac. Mtc dau tu lan dau cho hé thong
CBCR trén dién tich rimg thanh phé khoang 21,5
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ty déng va muc bao tri hang nam khoang 1,56 ty
déng.
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PILOT MODEL OF FOREST FIRE WARNING SYSTEM IN HA NOI CITY
Tran Thi Trang', Mai Ha An?, Tran Kim Khanh?®,

Vuong Ngoc Hoang*, Vuong Van Quynh®
! Department of Climate Change, Ministry of Natural resources and Environment
“Vietnam National University of Forestry
JUniversity of Fire Prevention and Fighting
1East Sea Technology Engineering Electrical Automation Company Limited
*Vietnam Forest Science and Technology Association

Summary

This paper presents the results of developing a pilot model of the forest fire warning system in Ha Noi
city. The main components of the system include assembling and configuration of equipment for
information collection (automatic meteorological stations, forest fire monitoring stations with optical
cameras); equipment for information storage and processing (servers and management software),
equipment for information display (electronic forest fire board, computers and smartphones). The
main technical parameters of the forest fire warning system in the pilot model have been achieved: (1)
The accuracy of the prediction of forest fire risk is 100%; (2) The ability to detect forest fires with a
visibility of up to 5 km when the diameter of smoke column of the fire is of 10m is 100%; (3) Time to
send information of daily forest fire warning is 14 hours, time to send fire fighting plan is not later than
10 minutes after detecting the forest fire. The operation of the forest fire warning system, including
updating information, processing information and transmitting information is automated. The
technical parameters of the forest fire warning system during the test time are always stable.

Keywords: Forest fires risk forecast, early detection of forest fires, forest fire fighting plan.

Nguoi phan bién: TS. Hoang Viét Anh
Ngay nhan bai: 8/5/2023

Ngay thong qua phan bién: 5/6/2023
Ngay duyeét dang: 12/7/2023
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PHAN VUNG SINH THAI RUNG VOI1 CAC CHUC NANG
DICH VU HE SINH THAI CHO VUNG BAY NUIL, TINH AN GIANG

Nguyén Quéc Binh!, Mac Van Cham?®, Nguyén Thi Lan Phuong?,
Tiang Thi Kim Hong!, Bui Viét Hai', Vo Thai Dan**

TOM TAT
Nghién cttu duoc thuc hién nhim phan chia cac ving sinh thai rimg dua vao diéu kién sinh thai va dich vu
sinh thai lién quan dén cac mo hinh nong lam két hop (NLKH). Nghién ctru stt dung phuwong phap chuyén
gia va ké thira s6 lieu tir cac tai liéu, phuwong phap phan ving sinh théi dua theo tiéu chi hién trang rimng véi
chtrc nang hé sinh théi va cac mo6 hinh NLKH hién httu. Két qua nghién ctru cho thay, khu vuc nghién ctu
gom 3 khu vuc nhé: (i) Khu vec Nai Cam, huyén Tinh Bien; (i) Khu vuc nai Co To, huyén Tri Ton; (i) Khu
vuc ndi Dai, huyén Tri Ton va Tinh Bién. Can ctt vao kiéu rimg dé phan chia dang sinh thai, gom: (i) Hé sinh
thai rimg tu nhién; (ii) Heé sinh thai rimg trong. Tong hop cho 2 nhém yéu to co s&, da phan thanh 6 khu vuc
dong thoi 1a 6 dang sinh thai. Mdi dang sinh thai déu c6 thanh phan rimg tw nhién hay rimg tréng, nhung
khéc biét nhau vé vi tri dia Iy va d¢ cao dia hinh, trong d6 dang sinh thai ring tréng trén doéi nui thap va suon

ndi & do cao dudi 300 m cé dién tich 1on nhat trong cac dang sinh thai va déng vai trdé quan trong cho phat
trién mo hinh NLKH tai khu vuec.

Tie khoa: Ving sinh thdi rung, diéu kién sinh thai, dich vu sinh théi, dang sinh thai, khu virc Bdy Nui tinh An

Giang.

1. DAT VAN BE

Nong lam két hop (NLKH) la hé thong st
dung dat, trong do cac cay than go lau nam duoc
trong co tinh toan trén cting mot don vi dién tich
dat voi cac loai cay nong nghiép ngan ngay, dai
ngay hoac duoc két hop voi chan nuoi, co thé két
hop dong thoi hoac ké ti€p nhau theo thoi gian va
khong gian [1]. Thuc tién san xuat ciing nhu cac
cong trinh nghién ctru ¢ nhiéu noi trén thé gioi va
& Viét Nam da cho thay, mo hinh NLKH la mot
phuong thtc st dung téng hop tai nguyén rimg
thoa man cac yéu to phat trién kinh té bén vimg,
mang lai loi ich khong chi & goc do kinh t€ ma con
rat c6 y nghia & géc do tai nguyén, moi truong va
x4 hoi [2].

Theo s6 liéu tai Quyét dinh s6 1558/QD-BNN-
TCLN ngay 13/4/2021 ctia B6O Nong nghiép va
PTNT, dien tich dat cé rimg trong pham vi rimg
phong ho (RPH) va ring diac dung (RDD) thudc
huyén Tinh Bién va Tri Ton, tinh An Giang la

" Khoa Lam nghiép, Trudng Pai hoc Nong Lam thanh ph
H6 Chi Minh

? Khoa Néng hoc, Trudong Dai hoc Nong Lam thanh phd HO
Chi Minh

"Email: vothaidan@hcmuaf.edu.vn

9.398,9 ha, chiém 68,2% tong dién tich dat c6 rimg
cua tinh An Giang [3]. Theo &6, viéc phan vung
sinh thai rimg duoc gi6i han trén phan dién tich
nay, goi chung la khu vuc Bay Nuai. Muc dich cta
nghién cttu 1a phan vung sinh thai trong pham vi
khu vuc Bay Nui dé c6 duoc sy thong nhat tuong
doi vé dia hinh, dat dai va céac loai hinh rimg cho
ting khu viee nho hon.

Tinh hinh canh tac, st dung dat theo huéng
NLKH trén thuc té tai cac dia phuong trong khu
vuc Bay Nui da va dang c6 nhiing dong gop tich
cuc trong viéc nang cao hiéu qua st dung dat va
dac biét 1a gia tang thu nhap cho nguoi dan [3].
Tuy nhién, phat trién NLKH ciing phai dua trén
cac dac diém cta ving sinh thai dia Iy dé dam bao
tinh thich nghi sinh thai. Véi muc dich ho tro cong
déng dan cu phat trién kinh té - xa hoi bén vimg
thong qua cac mo6 hinh NLKH, nghién cttu nham
dua ra co sO Iy luan khoa hoc va thuc tién cho xay
dung va phat trién cac mo hinh NLKH hop ly, hiéu
qua.

Nghién ctru duoc thuc hién nham dat duoc cac
muc tieu: (i) Mo ta dic diém sinh thai ctia cac loai
hinh rimg va cac mé hinh NLKH cta ho dan tai
khu vuc Bay Nui, huyén Tinh Bién va Tri Ton, tinh
An Giang; (i) Phan chia cac viung sinh thai rimg
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dua vao diéu kién sinh thai va cac dich vu sinh thai
lien quan dén cac mo hinh NLKH tai khu vuc Bay
Nui, tinh An Giang.

2.BAC DIEM KHU VUC VA PHUONG PHAP NGHIEN CUU

2.1. biac diém khu vic nghién ciru

Khu vyc Bay Nui nam trén dia ban cta 2
huyén Tinh Bién va Tri Ton, tinh An Giang; cé
pham vi ranh giéi nhu sau: Phia Bac giap thi xa
Chau Doc; phia Nam giap cac xa cta huyén Tri
Ton; phia Tay giap Vuong quoc Campuchia; phia
bong giap hai huyén cua tinh An Giang. Khu vuc
Bay Nui c6 33 doi, nti lon nho lién két voi nhau,
song ciing c6 mot s6 doi nui ding doc lap, bao boc
xung quanh 1a ving dong bang. Toan b¢ cac khu
vuc nui nay duoc goi chung la vung Bay Nui (hay
That Son) [3], [4]. Can ct vao hinh thai, dia hinh
chung ctia toan khu vuc, c6 3 dang chinh sau: Dia
hinh dong bang phu sa, dia hinh déi nui thap, dia
hinh nui trung binh.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap k€ thira tai liéu thir cap

ba thu thap nhimg thong tin tht cip, bao
gom:

- S6 liéu vé diéu kién tu nhién, diéu kién kinh
té - xa hoi ctia khu vuc Bay Nui, huyén Tri Ton va
Tinh Bién, tinh An Giang.

- S6 liéu vé hién trang st dung dat, hién trang
tai nguyén riumg, cac moé hinh canh tac va cac hé
thong st dung dat dai hién co.

- Ban d6 hién trang rimg, ban do khoan bao vé
rimg va két qua kiém ke tai nguyén rimg nam 2016
tai khu vuc Bay Nui, tinh An Giang.

- Tong hop, sang loc cac thong tin dit lieu vé
dac diém tai nguyén riung, tinh hinh st dung dat,
dac diém diéu kién tu nhién, kinh té - xa hoi, cac
mo hinh san xuat NLKH,... & cac tai liéu nhu bao
cdo, cong trinh nghién ctu, dé tai, du an...

2.2.2. Phuong phép tiép can

Phuong phap phéan chia cac viung sinh thai
ring dua vao hién trang st dung dat va hién trang
tai nguyén rumg tai khu vuc. Trong do, khi dé cap
dén hién trang st dung dat sé quan tam toi két qua
danh gia cac mo hinh NLKH trén cac loai rung tai

khu vuc. Tuong tu, khi xem xét cac loai tai nguyén
rimng cling quan tam t6i cac dic diém lam hoc co
ban ctia loai rimg ma chung phan bo. Téng hop tur
2 co sO ndi trén, phan ra cac don vi sinh thai va dé
pht hop véi céac loai hinh san xuat tai dia phuong,
goi chung 1a khu vuc sinh thai hay dang sinh thai
nong lam nghiép. Nhu vay, theo nghia hep thi viéc
phan chia vung sinh thai & day la phan chia khu
vuc hay dang sinh thai [5].

Trong pham vi mot khu vuc nim gon trong
mot tinh (An Giang), nhiing tiéu chi st dung chi
dé cap dén yéu to dia hinh, dat dai va tai nguyén
rimg dé phan chia thanh cac khu vuc nho. Vi vay,
viéc ké thtra cac tai lieu th cap 1a diéu kién dé cé
dt lieu dau vao. Theo @6, phuong phap phan ving
sinh thai dua vao su khac nhau vé: (i) vi tri dia ly
ctia moi khu vuc theo ranh giéi hanh chinh, (ii)
dac diém tu nhién (dia hinh, dat dai, tai nguyén
rimg) ctia khu vuc, (iii) linh vuc san xuat (nong
nghiép, 1am nghiép) tai tirmg khu vuc. Pon vi phan
chia 1a ting khu vuc nho tuwong doi thong nhat vé
dia hinh, loai dat hay loai hinh rimg, goi la “da
dang sinh thai rimng” hay “dang sinh thai dat lam
nghiép”.

2.2.3. Phuong phap phan vung sinh thai

Theo céch tiép can, st dung 3 tiéu chi sau dé
phan chia cac don vi sinh thai cho khu vigc Bay
Nui, tinh An Giang. Cac tiéu chi dé phan chia
thanh cac cip don vi sinh thai nhé hon, gdm:

- C6 su dong nhat tuong doi vé mot kiéu dia
hinh va dat dai, nghia 1a mot don vi sinh thai thi c6
chung mot dang dia hinh va mot loai dat.

- Co6 tinh toan ven, twong do6i thong nhat ve
ranh giéi cdp xa (mot xa khong nén nim trong 2
don vi khac nhau).

- C6 chung dic diém cong dong dan toc va tao
nén murc do tuong dong vé ky thuat trong canh tac
noéng lam nghiép.

Cach phan chia cu thé nhu sau:

(a) Dau tién, xac dinh 3 khong gian dia ly 1a 3
khu vuc nhoé ma moi khu vuc tao thanh mot dai
dién tich lién nhau, c6 su dong nhat tuong doi vé
kiéu dia hinh va dat dai, do 1a khu vuc ndi Cam,
khu vuc nui Co To va khu vuc ndi Dai.
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(b) Tiép theo, tai moéi khu vuc nhé néi trén
chia ra thanh cac loai hinh tuy nhién va rimg trong,
déng thoi dua vao phan bo cta rimg theo do cao
tuyét doi dé phan thanh 2 loai, do 1a rimg tu nhién
trén nui cao (tréen 300 m) va rimg trong trén nui
thap, suon va déi (dudi 300 m).

Nhu vay, tai moéi khu viec nhé déu c6 2 dang
sinh thai khac nhau vé do cao dia hinh va loai hinh
rimg phan bo trén d6, diéu do kéo theo khac biét
vé dién tich khong chi gitta cac dang trong moi
khu vie ma con gitra cac khu viec nho voi nhau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang str dung dat ctia khu viyc

3.1.1. Hién trang sir dung dét va tai nguyén
nmg

Nguédn so6 liéu vé dién tich cac loai dat, loai
rimg tong hop trong phuong 4n quan ly rimg bén
ving duoc trich xuat tir ban do hién trang rimg
[3]. Két qua duoc trinh bay & bang 1.

Bang 1. Thong ké dién tich theo hién trang sit dung dat tai khu viec nam 2020

Téng cong Ring dac dung | Rimg phong ho
Dientich | Tyle IZIC? hg:fg Dién h;ror;fg
(ha) %) (ha) ((')0) tich (ha) (%)
Téng dién tich 11.800,9 100,0 580,0 100 | 11.220,9 | 100
1 Dién tich dat co rimg 9.667,7 82,0 382,0 66 9.285,7 83
1.1 Rumg tu nhién trit lwong ngheo 1.098,0 9 72,7 13 1.025,3 9
1.2 Rimg trong 8.569,6 73 309,3 53 8.260,4 74
- Ring tréng cay g6 hon loai 8.164,9 69 299,6 52 7.865,3 70
-Tam vong la chinh 141,0 1 141,0 1
- Dién tich chua thanh ring 263,7 2 9,7 2 254,0 2
2 Céc loai dat khac 2.133,2 18,1 198,1 34 1.935,2 17
- Dién tich c6 cay go tai sinh 279,9 2,4 28,9 5 251,0 2
-Pit trong 251,8 2,1 251,8 2
- Dién tich da néi 202,2 1,7 84,8 15 1174 1
- Mat nuéc 60,2 0,5 5,8 1 54,4 0
- bat trong cay nong nghiép 1.061,3 9,0 46,6 1.014,7 9
- Cac loai dat khac 278,0 2,4 32,1 6 245,9 2

Ghi chu: DT: Dién tich, TL: Trir lirong

Voi dién tich dat 1am nghiép vung doi nui la
11.800,9 ha, trong d6 dién tich rimg diac dung la
580,0 ha (chiém 5% tong dién tich viing doi nui cta
Ban quan ly rung), dién tich ring phong ho la
11.220,9 ha (chiém 95%).

Dien tich dat co rimg 1a 9.667,7 ha (chiém
82%), dién tich dat chua c6 rimg va cac loai dat
khac 1a 2.133,2 ha (chiém 18%).

Dién tich dat chua cé rimg va cac loai dat
khac, gom: Dat co cay gob tai sinh 1a 279,9 ha, dat
trong 251,8 ha, dat trong cay nong nghiép la
1.061,3 ha, dién tich d4 néi 1a 202,2 ha, mat nudc 1a
60,2 ha, cac loai dat khac 1a 278,0 ha.

84

Do dién tich canh tac cac mé hinh NLKH phén
b6 cht yéu trong khu vuc dat cé rimng va 1a rimg
phong ho, nén phan dién tich thu¢c doi twong
nghién ctru 12 9.285,7 ha (so6 lieu nam 2020).

3.1.2. Phan tich, danh gida hién trang st dung
dat va nhitng van dé lién quan

- Ruing phong hd va rung diac dung: Rung
phong ho va rimg diac dung tai ving doi nai An
Giang gom nhiéu doi nui ndm riéng 1é va tach biet
nhau, v6i bé mat dia hinh chia cat, do doc lon va c6
nhiéu da 16 dau. Dién tich dat cé rimg 1a 9.285,7 ha
trén tong dién tich tw nhién cta khu vuc khoang
21.000 ha [3]. bung vé goc do do che phu ctaa
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rimg so voi tong dién tich tu nhién cta khu vuc thi
do che pha rimg dat hon 30% va thuoc loai cao
trong tinh.

- Ring tu nhién va rimg tréng: Dién tich ring
tu nhien 1a 1.098,0 ha, ty 1é che pht bang 9% téng
dién tich viing d6i nui [6]. Rimg trong c6 dién tich
8.569,6 ha va do che phu bang 73% dién tich ving
déi nui ctia Ban quan ly rimg, nhiéu gap 7 1an dién
tich rimg tu nhién. Xu huéng chuyén tir rimg tu
nhién sang rimg trong da biéu hién ro trong giai
doan 2016 - 2020 [3].

- Str dung dat lien quan dén xay dung va phat
trién mo hinh NLKH: Van dé st dung dat lien
quan dén mo6 hinh NLKH duoc xem xét trén 2 khia
canh chinh la: (i) Ty 1é dién tich cac mo6 hinh
NLKH trén dién tich rimng tu nhién va ring trong,
va (ii) Quy moé ctia m6 hinh NLKH binh quan tai
moi ho va so sanh voi dat san xuat nong lam
nghiép ctia khu vuc [2].

3.1.3. Két qua ra sodt dién tich sir dung dat

- S6 liéu dien tich rimg phong ho theo quy
hoach st dung dat:

bé xac dinh pham vi, ranh gi6i dat rimg
phong ho, dat rimg dic dung, dat rimg san xuat va

cac loai dat khac trong pham vi quan ly ctia nganh
lam nghiép cho cac dia phuong cé rimg, da ké
thitra so6 liéu dién tich dat theo kiém ké rimg
(2016), quy hoach stt dung dat (2016) va phuong
an quan ly rimg bén virng (2020). Két qua nhu sau:
Téng dien tich dat 1am nghiép trén ving doi nui
tinh An Giang da duoc phé duyét tai Nghi quyét so
58/NQ-CP ngay 17/5/2018 ctia Chinh phu vé diéu
chinh quy hoach st dung dat dén nam 2020 va ké
hoach st dung dat ky cudi (2016 - 2020) ctia tinh
An Giang 1a 8.866,3 ha; trong d6 dién tich dat nam
ngoai quy hoach lam nghiép la 256,38 ha [3], [7].

Bang 2. Dién tich @it quy hoach phat trién 1am

nghiép nim ngoai ranh gi6i dat
Cac huyén | Dién tich (ha)
Thoai Son 4,30
Tri Ton 162,17
Tinh Bién 89,91
Téng cong 256,38

Két qua ra soat dién tich st dung dat ctia Ban
quan ly rimng An Giang thudc 2 huyén Tri Ton va
Tinh Bién duoc téng hop tai bang 3.

Bang 3. Dién tich rimg phong ho (ha) & viing d6i nai (Bay Nui), tinh An Giang

ot | T lnadf | D i
Theo 1165/QD-UBND ng & benvimg
. , CP) nam 2030
str| kiém ke Chenh Chenh Chenh
huyén ring nam Ring X en Rimng X en . X en
. lech so ) léch so Rimng léch so
2016 phong 1z phong 1z . 1z
vo6i kiém . voi kiém | phong ho | voi kiém
ho . ho . .
' keé rimng ké rung keé rung
Tri Ton 5.070,5 5.070,7 0,2 4.317,3 753,2 5.070,7 0,2
2 Tinh Bién 6.371,3 6.150,2 -221,1 3.734,2 2.637,1 6.150,2 -221,1
Téng 11.441,9 11.220,9 -220,9 8.051,5 3.390,3 11.220,9 -220,9

Nguon: Chi cuc Kiém Iam tinh An Giang, nam 2020

Bang 3 cho thay, két qua kiém keé rimg nam
2016, theo do dién tich rimg phong ho ctia khu vuee
1a 11.441,9 ha; két qua dién tich rimg phong ho sau
ra soat, chuyén dai dat, chuyén déi rimg phong ho
dau ngudén sang quy hoach rimg san xuat la
11.220,9 ha.

Toém lai, c6 3 so6 lieu dién tich khac nhau tai 3
thoi diém cong bo (2016, 2018 va 2020). Nghién
ctru nay st dung so liéu gan nhat trong bao cao
Phuong 4n quan ly bao vé rimng bén vimng, rimg
phong ho va dac dung vung doi nui tinh An Giang
giai doan dén nam 2030 va so sanh voi s6 lieu tir
kiém ké rimg nam 2016.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2023 85



KHOA HOC CONG NGHE

3.1.4. Ké hoach phat trién rung phong ho dén
nam 2030

Can ctr vao két qua ra soat rimg dic dung,
rimg phong ho ving doi nui ctia Ban quan ly rimg

dé xuat dien tich ring dic dung, rimg phong ho dé
lap phuong 4n quan ly rimg bén vimg dén nim
2030, két qua thé hién & bang 4 [3].

Bang 4. K& hoach sitr dung dat ctia BQLR An Giang dén nam 2030

Ké hoach sir dung dat ctia cht rirg (2021-2025) Nam
Cax DT nam
Loai dat Nam Nam Nam Nam Nam 2026-
2021

2021 2022 2023 2024 2025 2030
Téng DT dat | 11.800,9 | 11.800,9 | 11.800,9 | 11.800,9 | 11.800,9 | 11.800,9 | 11.800,9
Pat LN* 11.800,9 | 11.800,9 | 11.8009 | 11.800,9 | 11.800,9 | 11.800,9 | 11.800,9
RPH 11.220,9 | 11.220,9 | 11.2209 | 11.2209 | 112209 | 11.220,9 | 11.220,9

RPD 580,0 580,0 580,0 580,0 580,0 580,0 580,0

Ghi chu: DT dién tich; LN: Iam nghiép,; RPH: rung phong ho; RPD: rung dic dung.

Dién tich rimng phong ho sau ra soat it hon
dien tich rimg phong ho trong kiém ké rimg
(2016) 1a 220,9 ha [7].

Nhu da phan tich, téng dién tich RPH va RDD
trong phuong an quan ly bao vé rimg dén nam
2030 1a 11.800,9 ha, chénh léch voi so liéu Ban
quan ly rimg dang quan ly la 229,1 ha do chua ra
soat, thong ke nhitng ho nhan khoan trén dat RPH
d4u nguon it xung yéu nay chuyén sang RSX; dién

tich RPH va RPD sé chuyén theo quy hoach st
dung dat.

3.2. Hién trang tai nguyén rimg ctia khu vic
3.2.1 Pac diém céc loai ring

Két qua kiém ké rimg nam 2016 va két qua
theo doi dién bién tai nguyén rimg nam 2020, cho
thay hién trang rimg duwoc téng hop & bang 5.

Bang 5. Thong ké dién tich hién trang cac loai rirng tai khu vuc

Phan loai rimg Téng (ha) Rlznuigac ’l“(};o;e phlzi;rglgh o ’l“(}(;;e
Téng dién tich 11.800,9 580,0 100 11.220,9 100
Rung tu nhién LRTX ngheo 1.098,0 72,7 13 1.025,3 9
Rimg trong 8.569,6 309,3 53 8.260,4 74
- Ring trong cay g6 8.164,9 299.,6 52 7.865,3 70
-Tam vong la chinh 141,0 141,0 1
- Dién tich chua thanh rimg 263,7 9,7 2 254,0 2

Dién tich dat co rimg vung d6i nui do Ban
quan ly rimg quan ly 14 9.667,7 ha (chiém 82% tong
dién tich dat co rimg), trong do:

- Rimng tu nhién c6 dién tich 1.098,0 ha, 1a kiéu
rimg la rong thuong xanh (LRTX) véi trang thai
rimg ngheo.

- Ring trong c6 dién tich 8.569,6 ha, gom rimg
trong cay g6 hon loai, trong cay tam vong va rimg
moi trong chua thanh rimng.

Theo so6 lieu kiém keé rimg (ndm 2016), tong
dién tich dat cé rimg cta khu vuc 1a 11.800,9 ha;
trong d6 dat c6 rimg & ving doi nai do Ban quan ly
rimg quan ly 14 9.667,7 ha (chiém 82%). Trong khi
do, theo s6 lieu ctia phuwong an quan ly bao vé rimg
124 9.285,7 ha, trong dd, rimg tu nhién chiém 11% va
rimg trong chiém 89%. Dic diém cac trang thai
rimg hién c6 & viing doi ndi cia Ban quan ly rimg
nhu sau:
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Kiéu rung LRTX:

Kiéu rimg LRTX c6 téng dién tich 1.098,0 ha,
da phan c6 trir luong thap, thuoc trang thai rimng
nghéo. Kiéu rimg LRTX phan b6 ¢ trén tat ca cac
nui, thanh nhimg 16 ring phan tan, dién tich tir 2 —
50 ha/16. Tai nti Cdm, nai Phu Cuong, nai Co To,
nui Dai Lon thi loai rimg nay phan bo kha nhiéu,
nhiéu 16 c6 dién tich lon.

Trang thai ring LRTX c6 ngudn goc 1a rimg
nguyén sinh da trai qua cac tic dong khai thac
chon trong thoi gian. Pén nay, trai qua nhiéu nam
dong ctra rimg tw nhién, khoanh nuoi phuc hoi
rimg, ring dang & giai doan phuc hoi vé chat
lwong va trix luong [3].

Trang thai cdy bui va rung tir nhién trén nui
da:

Trang thai nay hinh thanh trén dién tich dat co
ty lé da 1an, da ndi cao (40-70%), diéu kien lap dia
khong thuan loi cho rimg phat trién (doc > 250;
tang dat < 30 cm), 12 hau qua cta cac tac dong chat
chon, chat tia v6i cuong do manh cua giai doan
1970-1980 va chay rung. Tham thuc vat ring bao
gom cac loai cay bui va kiéu rimg kin thuong xanh
ntra rung la sinh truong theo cac khe da [3].

C6 hai trang thai rimg (phu) tai khu vuc: O noi
dién tich dat co ty le da 16 dau < 50%, tang dat > 30
cm c6 rung kin thuong xanh ntra rung la; & noi
dién tich dat co ty le da 1o dau va dat tro soi da,
tang dat mong < 30 cm c6 trang cay bui va cay go
moc rai rac.

Trang thadi rung tir nhién tai sinh trong khu
vire dat rung trong:

Trang thai nay hinh thanh khi rimg trong
thoai hoa hoac bi chat chon, mat do cay giam
manh, rimng trong tan hay vo tan, tao diéu kién cho
cay rung tu nhién tai sinh. Cac loai cay 1am nghiép
duoc trong rimg voi muc dich pht xanh gdm: Keo
14 tram, Keo tai twong, Keo lai. Cac loai cay an trai
duoc trong xen c6 mit, xoai, vu sita, dau da [3].

Trang thai rimg nay co dién tich phan bo tap
trung & nui Cam, nai Dai, nai Co6 To6 va nui Dai
Nam Giéng.

Trang thdi rung trong hén giao, nhiéu cap
tuoi:

bay 1a trang thai rimg phé bién tai ving rimg
phong h¢ doi nui. Céac loai cay trong hon giao
thuong 1a Keo 14 tram, Mudng xiém, Xa ctr, Giang
huong, Sao den, Dau rai. Theo thong ke, tai ving
dé6i nui c6 khoang 40 cong thic trong ring hon
giao cac loai cay noi trén. O nhimg noi dat vuon
thuoc s& htru ctia cac ho dan va dat giao khoan,
bén canh céac loai cay 1y gb con cé cac loai cay
cong nghiép, cay nguyén liéu va cay an trai do ho
dan trong nhu: Mit, xoai, vu sira, diéu, dé bau, tAm
vong [3].

Trang thai rimg nay c6 ¢ hau hét cac nui, dién
tich phan bo tap trung ¢ nai Dai, nui Cam, nui Dai
Nam Giéng, nai Nam Quy.

322 Dac diém cac mo hinh NLKH tai khu
vue Bay Nui

Theo két qua bao cao vé xay dung va phat
trién cac mo6 hinh NLKH tai khu vuc Bay Nui, c6 5
mo hinh NLKH duoc danh gia la c6 hiéu qua cao
vé kinh t€ va dap tmg cac tiéu chi vé mat xa hoi
(x€p theo thit tu tit cao dén thap) 1a: (1) TPm+AQ,
2 AQ, 3) AQ+RMTP, (4) AQ+VL+DL va (5)
NVL+khac [5]. Pay ciing chinh la th te cac mo
hinh c6 s6 ho stt dung nhiéu nhat tai khu vuc, cac
mo hinh con lai da bi dao 16n do chi phdi boi hiéu
qua kinh té.

C6 thé nhan ra khac biét rat ro vé phan bo cta
mo6 hinh NLKH gitta 2 huyén nhu sau: Cac xa cua
huyeén Tri Ton (Ba Chiuc, Lé Tri va O Lam) kha da
dang vé loai mo hinh NLKH, trong d6 xa Ba Chuc
c6 xu huong voi cac mo hinh trong cay an qua
(4/5 mo hinh da chon), xa Le Tri thién vé mo hinh
thuan cac loai cay an qua va cay dn qua xen rau
mau thuc phdm (2/5 mé hinh da chon) va xa O
Lam cht yéu voi mo hinh cay dn qua hoac cay lam
nghiép + cay an qua (2/5 mo6 hinh da chon). Riéng
x4 An Hao ctia huyén Tinh Bién chi ¢6 thuan mo
hinh NLKH lién quan t6i cay trong tre lay mang
xen mot so loai cay an qua khac (1 loai). Pay 1a co
s& dé dé xuat xay dung mo hinh NLKH tai méi dia
phuong noi trén.
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Can ctr vao s6 ho da st dung cac mo hinh
NLKH cua ho trong thoi gian qua, dién tich ma ho
thiét 1ap mo hinh ciing cac cac chi tiéu danh gia
hiéu qua kinh té khac, da chon ra 5 mo hinh
NLKH tai dia phuong (Bang 6) dé lam co s¢ dé

xuat mo hinh cay tréng trong twong lai. Viéc chon
mo hinh nao ¢ timg dia phuong cu thé con tuy vao
phan bo ctia mo hinh & thoi diém hién tai. N6 phan
anh su phu hop ctia diéu kién tuy nhién va kinh té -
x4 hoi voi mé hinh [2].

Bang 6. Phan bo ctia 5 mo hinh NLKH tai cac dia phuong ctia khu viee Bay Nui

Loai mo hinh S6 ho Ty 1é s6 ho c6 mo hinh (%)
NLKH (ho) An Hao Ba Chuc LéeTri O Lam
AQ 38 5,3 44,7 34,2 15,8
Q+VL+DL 10 10,0 80,0 10,0 /
AQ+RMTP 16 6,2 37,5 37,5 8,8
LN+AQ 33 39,4 39,4 12,1 9,1
TPm+AQ 99 100,0 - - -

Ghi chu: AQ: cdy an qua, VL: cy cung cap vat liéu (Tim vong), DL: cdy duoc lieu, RMTP: cdy rau
mau thue pham, LN: cdy lam nghiép, TPm: cdy cung cap thurc pham (mdng tre).

3.3. Phan ving sinh thai dua trén quy hoach
stt dung dat va tai nguyén rimg

bé mot cap don vi sinh thai trong khu vuc dat
dong thoi ca 3 tieu chi phan chia (muc 2.2.3) la
mot van dé kho. Nhimg dién giai sau day vé tu
nhién va xa hoi dé lam sang t6 hon:

Mot, mac du c6 su tuong doi dong nhat giita
dia hinh va dat dai (3 loai dia hinh véi 3 loai dat
chinh), nhung cac dang dia hinh nui trung binh va
nui thap hay doi thuong bao tron trong pham vi ca
khu vic Bay Nui, con timg dang (vi du nhu nai
cao) nam & cac ngon nui khac nhau, giita cac ngon
nui nay c6 thé lién nhau hodc cach quang voéi
nhau. Nhu vay, néu can ctt vao su lién tuc cta dia
hinh thi chi cé thé 1a nhitmg day nui chit khong thé
la mot ngon nui doc lap. Tuwong tu, timg loai dat lai
tuong do6i nhat quan véi dang dia hinh, chung
phan bo theo cap do cao tuwong doi cta timg day
nui. Do d6, can ct vao dang dia hinh la chinh va
phan chia thanh 3 khu vuc tuong tmg véi 3 day nui
khong lién nhau. Nhu vay, nhan t6 cha dao dé
phan chia dang sinh thai & day la kiéu dia hinh doi
nui khong lién nhau:

- Khu vuc nti Cam, huyén Tinh Bién: Dién
tich co rimg 4.198 ha, do cao tuyéet doi 710 m (dinh
nui Cam);

- Khu vuc nai Co To6, huyén Tri Ton: Dién tich
c6 rimg 1.944 ha, do cao tuyet doi 614 m (dinh nui
CoTo);

- Khu vuc nui Dai, huyén Tri Ton va Tinh
Bien: Dién tich c6 rimg 2.839 ha, do cao tuyét doi
554 m (dinh nui Dai).

Hai, tai moi khu vuc nay thuong cé cac trang
thai rimg phan bo, trong d6 moi trang thai ciing
thuong gan voi mot loai dat nhat dinh, vi rimg va
dat rimg déu thay déi theo do cao tir chan nui dén
suon va dinh nuai. Théng thuong, trén dinh 1a dang
dia hinh doc, c6 nhiéu da 10 dau; bén suon 1a dia
hinh thoai, 0 doc thap hon va ciing it da 1o dau
nhung c6 1an séi da, duoi chan 1a dat phu sa c6
cling co 1an @4 so6i nhung ty 1é rat thap. Can ctt vao
4 trang thai rimg nhu da mo ta thi cac trang thai
nay thuong phan bo xen 1an nhau thanh timg dam
rung. Can ct vao dién tich rimg tu nhién la 1.098,0
ha, trén toan bo dién tich doi nui trai dai cta 3 day
nui khong thé co rimg tu nhién tap trung voéi dién
tich lon va lién tuc, vi thé cting khong thé gop
chung thanh mot hé sinh thai ring tu nhién khi
ma chang cach biét nhau. Mat khac, trong 2 trang
thai rung cta loai hinh rimg tu nhién (rimg LRTX
trt luong ngheéo, rimg cay bui va rimg tu nhién nui
d4) cing khong thé c6 ranh gi6i phan dinh mot
cach ro rét, vi vay nhap chung vao thanh loai rimng
tu nhién nai da va trit lugng ngheo. Con lai, trang
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thai rimg tu nhién tai sinh trong rimg trong va
ring trong hon giao nhiéu cip tudi gop chung
thanh dién tich rimg tréng. Nhu vay, gitta 4 trang
thai rimg da duwoc gop thanh 2 loai hinh rimg va
lay do cao tuyet doi (300 m) lam ranh gi6i tuong
doi gitra chung.

Theo @6, can cit vao hé sinh thai rimg tai khu
vuc dé chia ra thanh 2 loai, trong d6 yéu to tai
nguyeén rimg gan voi cac trang thai rimg 1a nhan to
chu dao.

- Hé sinh thai rimg tu nhién, tong dién tich 1a
1.098,9 ha.

- He sinh thai ring trong, téng dién tich
8.569,6 ha.

Ba, yéu to thir 3 1a dac diém cong dong dan toc
tao nén muc do tuong dong vé ky thuat canh tac
nong 1am nghiép. Pac diém dan toc cta hai huyén
Tinh Bién va Tri Ton tuong doi giong nhau. Theo
két qua cac mo hinh NLKH da lua chon, c6 5 loai
mo6 hinh sau: () TPm+AQ, (i) AQ, (i)
AQ+RMTP, (iv) AQ+VL+DL, (v) LN+khac. O khu
vic huyén Tinh Bién c¢6 da 5 mé hinh, nhung 3
loai mo6 hinh (TPm+AQ, LN+AQ, AQ+RMTP) la
phé bién nhat; con & khu vuc Tri Ton co tir 3 - 4
mo hinh khac nhau, nhung 3 loai mé hinh (AQ,
AQ+VL+DL, AQ+RMTP) 1a phd bién nhat. Su khac
biet vé mo hinh NLKH gitta cac cum dan cu cu thé
la c6, nhung chung gitra cac khu vuc dai dién cho
vung (khu vuc nui Cam, nui C6 T6 va nui Dai) thi
st khac biét vé cach san xuat va loai mo hinh

NLKH thuong st dung 1a khong nhiéu. Do d6, dac
diém cong dong clung voi kiéu canh tdc nong lam
nghiép, ma cu thé hon 1a cho canh tac theo mo
hinh NLKH duoc xem 1a giong nhau gitra 2 huyén
(Tinh Bién va Tri Ton), cing nhu gitta 3 khu vuc
dai dién (nui Cam, nui Co6 T6 va nui Dai).

Bon, theo dinh nghia ctia Sincere Forests
(2021) [5], dich vu hé sinh théi rimg cung cap
nhimng hang hoa va dich vu 1am nghiép mang lai
loi ich kinh té&, vat chat, tinh than, xa hoi truc tiép
hodc gian tiép cho con nguoi. Theo két qua & trén,
mac du c6 6 dang sinh thai khac nhau nhung dich
vu sinh thai rimg nhin chung la giong nhau. Dua
theo phéan loai cia UNEP, tai khu viec Bay Nui
cung cap & 3 nhom: () dich vu cung cap thuc
phiam va nguén nudc, (i) dich vu diéu tiét lia lut va
han ché x6i mon dat va dich bénh, (iii) cac dich vu
loi ich phi vat chat va nhitng hé tro khac. Nhing
dich vu nay déu dé nhan biét & muic do dia phuong
hay cong dong va tham chi la ttmg h¢ gia dinh. O
gbéc do cong dong va cach ma ho san xuét ra vat
chat, cac san phdm c6 duogc tit mo hinh NLKH tai
moi dia phuong 1a nhimg mau dién hinh cta dich
vu cung cap thuc phdm va hang hoa.

Tom lai, téng hop chung cho 3 khu vuc tach
biét nhau theo dia hinh va 2 loai hinh rimg ctia moi
khu vuc, tir @6 phan chia thanh 6 don vi hé sinh
thai va ctng la 6 dang sinh thai dai dién cho ca
ving Bay Nui thé hién & bang 7.

Bang 7. Cac dang sinh thai va dic diém co ban ctia don vi sinh thai tai khu viec

T Phan b6 Dién tich Tén dang sinh bac diém bac diém tai
dia ly (ha) thai dia hinh nguyeén rung
. Ring tu nhién, do | Nuitrung binh, | Rung tu nhién trie
Khu vuc nui 4 oA A A
- ) cao > 300 m doc, c6 da1o dau lwong ngheo
1 Cam, huyén 4.198 : S " N i . A ;
Tinh Bien Rimg trong, do Doi va nui thap, Ring trong hon
i cao dudi 300 m suon, co da lan loai 1a chinh
Khu vuc nui Rumg tu nhién, d6 | Nuitrung binh, | Rung tu nhién triz
5 Co To, 1.944 cao > 300 m doc, c6 da 1o dau luong nghéo
huyén Tri ' Ring trong, do béi va nui thap, Rimg tréong hén
Ton cao dudi 300 m suon, co it d4 1an loai 1a chinh
Khu vuc nui Rumg tu nhién, d6 | Nuitrung binh, | Rung tu nhién triz
Dai, huyén cao > 300 m doc, c6 da 1o dau luong nghéo
3 i T 2.839 : X - NN - X .
Tinh Bién va Rimg trong, do Doi va nui thap, Ring trong hon
Tri Ton cao dudi 300 m suon, co it da 1an loai 1a chinh
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bac diém vé trang thai rimg cua timg khu vuc
sinh thai dugc mo ta & muc 3.2.1. Phan dién tich
modi khu vuc 1a téng dién tich dat co ring (theo
trang thai) cta khu vuc. Néu mot trang thai rimg
nao do cé dién tich nhé hon 2,0 ha thi nhap chung
voi trang thai rimg hién c6 tai moi khu vuc, khi do
chi con 1 dang sinh thai.

Két qua so sanh so bo gitta 3 khu vuc cho
thay, dién tich rimg & khu vuc nti Cam ctia huyén
Tinh Bién la nhiéu nhat, sau d6 dén khu vuc nui
Dai (huyén Tinh Bién va Tri Ton) va dién tich &
khu vuc nai Co To (huyén Tri Ton) 1a thap nhat.
Sai khac gitta khu vuc 16n nhat va nhé nhat chénh
léch nhau t6i 2,2 1an. Nhimg dién tich nay c6 anh
hudng truc tiép dén kha ning cung cap dich vu
sinh thai 1am nghiép gitta cdc khu vuc cta vung
Bay Nui theo cach phan chia cia nghién ctu va
dinh nghia vé “dich vu sinh thai”.

4. KET LUAN

Viéc phan vung sinh thai dua trén hién trang
tai nguyén rung va két qua lwa chon cac mo hinh
san xuat NLKH tai khu vuc Bay Nui, da xac dinh
duoc: (i) Dién tich dat cé rung 1a 9.667,7 ha, dién
tich dat chua co rung va cac loai dat khac la
2.133,2 ha. (ii) Rung tu nhién va rimg trong duoc
chia thanh 4 trang thai ring tai khu vuc la: Trang
thai rimg g6 LRTX trix luong nghéo; trang thai cay
bui va ring tu nhién trén nui da; trang thai rimg tu
nhién tai sinh trong khu vuc rirng trong; trang thai
rimg trong hon giao, nhiéu cap tudi. (i) Tai khu
vuc, ¢6 5 mo hinh NLKH duoc danh gia 1a c6 hiéu
qua cao vé kinh té, dap tng duoc cac tiéu chi vé
mat xa hoi va s6 ho st dung nhiéu nhat, duoc xép
theo tht tu tir cao dén thap la: (1) TPm+AQ, (2)
AQ, (B AQ+RMTP, (4) AQ+VL+DL va (5
NVL+khéc. Theo logic, tat ca cac moé hinh NLKH
nay déu nam trong khu vuc Bay Nui va co ban
thuoc vé 3/6 dang sinh thai da duoc phan loai.

Can ctr vao kiéu dia hinh khong lién nhau la
nhan t6 cht dao @€ phan chia dang sinh thai, gom:
(i) Khu vuc nui Cam, huyén Tinh Bién: Dién tich
4.198 ha, do cao tuyét doi 710 m; (i) Khu vuc nuai
Co6 To, huyén Tri Ton: Dién tich 1.944 ha, do cao
tuyét doi 614 m; (iii) Khu vuc nai Dai, huyén Tri

Té6n va Tinh Bién: Dién tich 2.839 ha, do cao tuyét
doi 554 m.

Can ctt vao trang thai rimg 1a nhan t6 chu dao
dé phan chia dang sinh thai, gdm: (i) Hé sinh thai
rimg tu nhién, téng dién tich 1a 1.098,9 ha; (ii) He
sinh thai rimg tréng, téng dién tich 8.569,6 ha.
Téng hop cho cac yéu t6, da phan thanh 6 khu vuc
dong thoi 1a 6 dang sinh thai, gdm: 1) Khu vuc nui
C4m voi rimg tu nhién, 2) Khu vyc nai Cam voéi
ring trong; 3) Khu vuc nui Co To voi rimg tu
nhién, 4) Khu vuc nui Co To véi rimg trong; 5)
Khu vuc nuai Dai véi rimg tie nhién, 6) Khu viee nai
Dai voi ring trong.
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FOREST ECOLOGICAL CLASSIFICATION WITH SERVICE FUNCTIONS
ECOSYSTEM FOR BAY NUI MOUNTAINS IN AN GIANG PROVINCE
Nguyen Quoc Binh?, Mac Van Cham', Nguyen Thi Lan Phuong?,
Tang Thi Kim Hong?, Bui Viet Hai', Vo Thai Dan?
! Faculty of Forestry, Nong Lam University, Ho Chi Minh city
?Faculty of Agronomy, Nong Lam University, Ho Chi Minh city
Summary

The study was conducted to divide forest ecological zones based on ecological conditions and
ecological services related to agro-forestry models. The article uses expert methods and inherits data
from documents, ecological zoning methods based on criteria of forest status with ecosystem
functions and existing agro-forestry models. Research results show that: The study area consists of 3
small areas: (i) Cam Mountain area, Tinh Bien district; (if) Nui Co To area, Tri Ton district; (iii) Nui
Dai area, Tri Ton and Tinh Bien districts. Based on the forest type to divide the ecological type,
including: (i) Natural forest ecosystem; (ii) Plantation forest ecosystem. Synthesized for 2 groups of
basic factors, divided into 6 areas and 6 ecological forms. Each ecological form has a composition of
natural forest or plantation forest, but is different in geographical location and topographic elevation,
in which the ecological form is planted on low mountains and mountain slopes at an altitude of less
than 300 m. has the largest area in ecological forms and plays an important role for the development of
agro-forestry models in the region

Keywords: Forest ecological zone, ecological conditions, ecological services, ecological form, Bay Nui
area of An Giang province.
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CAC YEU TO ANH HUONG BDEN CHIEN LUOC SINH KE
CUA HO GIA DINH VUNG XAM NHAP MAN DONG
BANG SONG CUU LONG
Leé Thi Kim Loan’ 2°, Ng6 Thi Thanh Tric!, Duong Ping Khoa?

TOM TAT

Nghién ctru xac dinh cac yéu to anh hudng dén chién luoc sinh ké ctia cac ho gia dinh nong thon ving
xam nhap min & DBSCL bing mo hinh mvprobit va mo6 hinh mvtobit. Két qua tir ca hai mé hinh nay
cho thdy, cac dic diém nhan khiu hoc, kinh té - xa hoi cé tic dong dang ké dén quyét dinh lua chon
chién luogc sinh ké cta ho gia dinh nong thon, qua do phan anh cudng do tac dong cda timg yéu to lén
nguédn thu cta cac chién lugc. Nghién cttu con cho thdy xam nhap man khong chi tac dong dén quyét
dinh Iua chon chién luogc sinh ké ctia ho gia dinh nong thon PBSCL, ma con anh hudéng dén ngudn thu
ttr cac hoat dong sinh ké ctia ho. Ngoai ra, nghién ctru da chi ra viec quyét dinh tham gia sinh ké phi
nong nghiép lam giam xac suat ap dung cac chién lugc sinh ké khéc, tuy nhién khi két hop cling sinh
ké phi nong nghiép sé gitip ting ngudn thu cho ca sinh ké trong trot va viéc lam c6 tra lwvong. Nhitng
phat hién nay hé tro cho viéc dinh hinh chinh sach phat trién kinh té - xa hoi, chinh sach vé viéc lam
phtt hop v6i ddc diém tu nhién, khi hau va cac dic diém khac cua timg dia phuong.

Tie khoa: Chién lroc sinh ké, xam nhap man, mo hinh mvprobit, mé hinh mvtobit.

1. BAT VAN BE

IPCC (2021) [1] tuyén bo bién déi khi hau
(BDKH) hién dang anh hudng dén moi khu vuc,
gay bat loi cho stic khoe con nguoi, hé sinh thai,
moi truomg va nén kinh té toan cau, dic biét 1a cac
hién tuong néng cuc doan, luong mua 16m va han
han v6i mirc d6 tang hon so v6i danh gia vao nam
2014. Viet Nam 1a mot trong nhiing qudc gia bi
anh hudng nang né nhat caia BDKH. Déng bang
song Ctru Long (PBSCL) da trai qua nhtng thay
doi dang ké vé mat dia vat ly va moi truong trong 3
thap ky qua [2]. Trong nhitng nam gan day,
DBSCL da trai qua cac dot han han va xam nhéap
man nghiém trong nhat trong vong 100 nam qua,
dac biét 1la vao mua kho nam 2015 - 2016 va nang
né hon vao mua kho nam 2019 - 2020. D6 man gia
tang da anh hudéng dén 10 trén 13 tinh/thanh &
DBSCL trong vu mua 2019 - 2020, anh huong dén
58.000 ha lua, 6.650 ha cay an qua, 1.241 ha rau
mau, 8.715 ha nuoi trong thiy san va c6 t6i 96.000
ho gia dinh tuong duong 430.000 nguoi phai doi
mat voi tinh trang thi€éu nudc sinh hoat [3].

! Truong Kinh té, Truong Dai hoc Cén Tho
?Khoa Kinh té - Luat, Truong Dai hoc V6 Truong Toan
"Email: ltkloan03@gmail.com

Viéc xac dinh chién luoc sinh ké (CLSK) cua
h¢ gia dinh & ving bi xdm nhap man 1a can thiét
dé thich tmg véi khi hau thay d6i. Bang viéc sit
dung moé hinh probit va tobit phan tich d& liéu
khao sat cta 344 ho gia dinh nong thon DBSCL tu
bo dir lieu diéu tra mic song dan cu nam 2018,
muc tiéu ctia nghién ctru nay nham: (1) xac dinh
cac yéu to6 anh huong dén CLSK ctia ho gia dinh &
DBSCL; (2) uoc tinh tac dong cua cac yéu t6 do
dén nguén thu cta timmg CLSK ma ho gia dinh lua
chon; (3) thong qua d6 lam ro tac dong ctia xam
nhap man dén CLSK ctia ho gia dinh & nong thon
vung DBSCL; (4) dé ra giai phap nhiam giup chinh
quyén dia phuong xay dung ké hoach phat trién
pht hop véi dac diém kinh té - xa hoi ting ving
cting nhut muc do tac dong clia xam nhap man &
tirng khu vuc tuong tng.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phép thu thap s6 liéu

Nghién cttu phan tich di liéu cta 344 ho gia
dinh nong thon tir bo dit lieu diéu tra mitc song
dan cu nam 2018 & 4 tinh bi anh huéng man cta
DBSCL, bao gom: Bén Tre, Tra Vinh, Hau Giang
va Soc Trang. Tt moéi tinh, cac xa chiu tac dong
cta xam nhap man & cac muc do khac nhau (cao,
trung binh, thdp) duoc lya chon bang phuong
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phap chéng lap ban d6 ranh man nam 2016 va
ranh man trung binh nhiéu nam v6i ban do ranh
xa ctia DBSCL do Vien Khoa hoc Thuy loi mién
Nam cung cap trong moi truong GIS [4]. Theo do,
d0 man xac dinh nhu sau: (1) Muc do6 cao la cac xa
nam dudi ranh man 4 g/l ranh man trung binh

nhiéu nam, (2) mitc 36 man trung binh 1a cac xa
nam gitta ranh man 4 g/l nam 2016 va trung binh
nhiéu nam, (3) mic do man thip la cac xa nam
trén ranh man 4 g/1 nam 2016. Cac xa c6 do man
khac nhau duoc chon nghién ctru phan bé ¢ 4 tinh
thé hién & bang 1 va hinh 1.

Bang 1. Phan b6 ho gia dinh noéng thén dugc chon nghién ctru

Mt do Tinh Téng
man BénTre | TraVinh Hau Giang Soc Trang
Thap 13 55 22 23 113
Trung binh 67 0 26 20 113
Cao 26 55 0 37 118
Téng 106 110 48 80 344

Chu thich:

=— Ranh man 4g/l mia khd ndm 2015-2016
Ranh mdn 4g/l mba khd trung binh nhigu nam

Nguon: Tic gid tong hop.

Khu vuc nghién clru

Hinh 1. Khu virc nghién citu

2.2. Phuwong phap nghién ciru
2.2.1. Mo hinh mvprobit

Trong mo hinh probit, phuong trinh duy nhat
ma mot ho gia dinh chi 4p dung mot CLSK nhu
sau:

yvi=x'fi+:=

v =1,néu y* = 0 (néu ho gia dinh 4p dung
CLSK do)

y = 0, néu }'P =0 (néu khéC)

Xac suat lua chon sinh ké d6 cua ho gia dinh
thai la:

Prob(Y = 1|x) = F(x, ),
Prob(Y = 0|x) = 1— F(x,F)

Trong d6: F(x,) = x'f, x la cac bién giai
thich khac nhau c6 thé anh huong dén quyét dinh
lwra chon CLSK d6 ctia ho gia dinh. Phan du & duoc

gia dinh c6 phan phoéi chuan. Do do, doi voi ho gia
dinh thtt i, xac suat ap dung mot CLSK cu thé la:
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o

Prob(y = 1lx) = J o(t)dt = &(x'B)

—oo

Trong dé: @(t) la ham mat do tich lay cta
phan phoi chudn. Mo hinh probit don phuong
trinh nay c6 thé duoc chuyén déi thanh mo hinh
probit da phuwong trinh (multivariate probit -
mvprobit) voi M s6 phuong trinh. Hé phuong trinh
két qua duoc dua ra la:

o T a . = X R
Vm = X mlgm Emr ¥m 1 néu Vi = U’ 0

khac, m=1,.... M
Els, |xq, ., x3] = 0;
Var(s, |xy, .., Xyl =1,

CO"'[E;JE.v-cL"-'l: _..J;{-M] =p;

(£, € ) VN [0, R]

Trong nghién cttu nay, mo6 hinh mvprobit
duoc st dung dé giai thich cac yéu t6 anh hudéng
dén su lua chon cac CLSK cta nong ho viing xam
nhap man DBSCL. M6 hinh cho phép chung ta
kham pha dong thoi cac yéu té quyét dinh ctia bon
CLSK (bao gém trong trot, viéc lam c6 tra luong,
thily san va phi nong nghiép) thong qua bon
phuong trinh, tic 1a mot phuong trinh cho moi
chién luwoc. Bién phu thudc trong méi phuong
trinh 1a bién gid voi gia tri 1a 1 néu ho gia dinh
kiém duwoc thu nhap tir CLSK d6. M6 hinh nay
ciing cho phép kiém tra sy phu thuoc 1an nhau
trong cac quyét dinh cta cac ho gia dinh doi voi
cac lua chon khac nhau.

2.2.2. Mo hinh mvtobit

Mic du cac mo hinh mvprobit c6 mot so loi
thé trong viéc kiém tra tinh da dang sinh ké, tuy
nhién c6 mot s6 han ché sau: (1) Han ché vé gia tri
0 ctia bién phu thuoc, vi mot ho nong dan sé da
dang hoa cac nguon thu nhap bang cach lua chon
déng thoi cac phuong an sinh ké khac nhau; (2)
Bién phu thuoc nhi phan khong thé xem xét su
bién ddi trong pham vi 0 - 1 (chon mot tuy chon
hoac khong). Tuy nhién, khi mot phuong an duogc
chon, c6 thé do cuong do tham gia bang cach st
dung mot bién s6 lién tuc trén 0 theo ngudn thu cé
duoc tir sinh ké do.

ms

Mot huong nghién ctu dugc dé xuat boi
Hatlebakk (2012) [5] va Rahman va Akter (2014)
[6], dac biet bé sung thém tac dong ctia xam nhap
man boi Anik va cs (2018) [7], da st dung két hop
mo hinh logit/probit dé du doan su lua chon cac
CLSK va mo hinh tobit @€ udc tinh ngudn thu cua
cac ho gia dinh & nong thon nham khic phuc
nhitng nhuoc diém néu trén va cé cai nhin toan
dién hon vé cac yéu t6 tac dong dén CLSK cta ho.
Trong truong hop nay, mo hinh multivariate tobit
(mvtobit) 1a pht hop nhat vi n6 stt dung tat ca cac
quan sat, ca cac quan sat & muc giéi han (nhing
ho khong tham gia) va nhiing quan sat & gi¢i han
trén (nhtmg ho tham gia) dé udc tinh mot duong
hoi quy. M6 hinh nay ciing ndm bat muc do tiém
an cua cac ho gia dinh quyét dinh khong tham gia
vao mot phuong an sinh ké cu thé.

Gia st ham két qua cho viéc tham gia vao mot
phuong 4n sinh ké cu thé (duoc do biang ngudn
thu c6 duoc tir loai sinh ké da chon) duoc xay
dung bdi mo hinh sau:

Y;r = }‘rfﬁr: + U

Trong do: Bién két qua ¥;* 1a nguon thu thuc
té (¥) co duoc tit mot phuong an sinh ké da chon;
X, la vecto ctia cac bién giai thich c6 thé anh
huong dén bién két qué; y 1a vecto clia cac tham so
duogc uoc tinh; g, 1a sai s6 ky han.

Doi voi cac ho gia dinh tham gia vao sinh ké
thtt j, ¥;" 1a nguén thu thuc té (V). Doi véi nhing
nguoi khong tham gia vao sinh ké thit j, ¥;* 1a chi

s6 phan 4nh nguén thu tiém nang sao cho:

Y, =Y néuy'X +p =0

=0 néuy'X, +u <0

Vi c6 mot ty le dang ké cac ho gia dinh tham
gia vao su két hop cta hai hodac tat ca cac loai sinh
ké cung mot luc, nghién cttu gid dinh mot mo hinh
mvtobit dé ndm bat két qua chung nay nhu sau:

Yy =¥ Xy + 1y, ¥y = Max(¥y; ,0)

Y\ri = }’f.&r:: - JH::, Y:i = ,Mﬁt’l:}?: .0}
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Y5 =v'Xs + M3 Yy = Max(Y; ,0)

Y =¥ Xy + pap Yy = Max(Yy; ,0)
Baygs gy B g X N[O,O.O,O.U'f.U'::.0'3:,Jf,pl:,p13.p1_4.p:31p:_-_,p34]

Trong do: Y5, Y, , Ya. , Yo

%, Y2, lan luot biéu thi
thu nhap ctia ho gia dinh tht i da tham gia vao
sinh ké trong trot, sinh ké viéc lam c6 tra luong,

sinh ké thily san va sinh ké phi nong nghiép.
P12,P13> P1a> P23 Pas» P34 lan luot 1a moi tuong
quan gitra Cac sai SO gy, VA f,., py; VA fg;, Hy; VA

Wi Moy VA [, Mo VA ly, Ws. VA p,,. Cac phan
phoi, lien quan dén cac sai soO riéng 1é, déu doc lap
néu va chi khi

P12 = P13 = P1s = Pa3 = P2y = P35 = 0. Dieu
nay phu hop voi quyét dinh cta ho gia dinh dé
chon mot hodc két hop cac CLSK cung mot ltc.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Céac yéu t6 anh hudng dén quyét dinh lua
chon chién luge sinh ké: M6 hinh mvprobit

Két qua ctia hdéi quy mvprobit véi 4 phuong
trinh 1a 4 CLSK (trong trot, viec lam cé tra luong,
thily san va phi nong nghiép) duoc thé hién trong
bang 2 v6i mirc dd phit hop ctia mo hinh (Wald %)
o muc y nghia 1%. Hiéu tng tich cuc cta luc luong
lao dong ngu y rang cac CLSK & nong thon can su
tham gia ctia nhiéu lao dong khong chi trong nong
nghiép (tang 33,7% lua chon trong trot va tang
20,38% lua chon thiy san) ma bao gom ca hoat
dong san xuat, kinh doanh va dich vu phi nong
nghiép (tang xac suat lua chon thém 19,43% khi
tang 1 lao dong). Bén canh d6, néu lao dong la
nam gioi sé kich thich su lua chon tham gia vao
cac sinh ké thty san hon so voi lao dong 1a nir gioi
gan nhu tuyet doi (92,97%). Tuy nhién, diéu nay lai
trai nguoc véi sinh ké phi nong nghiép khi ty 1é lao
dong nam tang lai lam gidm xac suat tham gia cua
ho (-67,10%). Diéu nay co6 thé do yéu cau vé su cin
than trong tinh toan, nhe nhang, linh hoat trong
giao tiép chia nir gioi sé tao thuan loi cho cac hoat
dong phi nong nghiép va c6 y nghia quan trong
khi xay dung chinh sach viéc lam d6i véi lao dong
theo gidi & khu viec nong thon DBSCL.

Yéu t6 dan toc cta ho co vai trd quan trong
trong viéc lua chon viéc lam c6 tra lwong va hoat
dong phi nong nghiép. Néu ho thuoc dan toc Kinh
sé tang xac suat tham gia vao phi nong nghiép
(49,67%) va lai gidam xac suat tham gia nhom cung
ung lao dong cho thi truong so véi dan toc Khmer
(-80,51%). Mot két qua khac cho thay, khi do tudi
cua lao dong cang tang thi viéc cung ng lao dong
sé cang giam va khi trinh do hoc vin cao, moi
quan hé trong céc t6 chtc chinh tri, xa hoi tang thi
viéc tham gia cung tng lao dong sé tang. Diéu do
cho thdy strc khoe, nang luc va méi quan hé xa hoi
cta lao dong quyét dinh rat lon vao viéc co tim
kiém duoc nguon thu nhap tir viéc 1am c6 tra luong
& nong thon hay khong. Ngoai ra, diém can quan
tam ctia hoc van la khi trinh d6 cang tang thi nhu
cau tham gia vao sinh ké trong trot sé giam so voi
phan 1on cac nghién ctru cho thay rang hoc véin sé
lam tang két qua sinh ké thu duoc ctia ho gia dinh
nong thon. Moi quan hé xa hoi ciing gia ting xac
suat tham gia vao sinh ké thiy san.

Tuong tu voi két qua nghién ciu cla
Hatlebakk (2012) [5], Anik va cs (2018) [7] va
ciing phu hop véi thuc t€, nghién ctru nay da ghi
nhan dau hiéu tich cuc cta dién tich dat canh tac
danh cho trong trot (58,35%) nhung lai lam gidm
xac suat tham gia viec lam c6 tra luong va phi
nong nghiép (-5%). Nghién ctru nay cho thay, vay
von chi tac dong tich cuc dén trong trot (61,61%)
va thay san (44,28%). Gia tri vat nuoi va tai san lau
bén b6 tro cho sinh ké phi nong nghiép (7,16% va
0,29%) va tat ca chung ciing déu giam xac suat cua
viéc lam cong an luong lan luot 1a 8,16% va 0,29%.
Nhin chung, cac ngudn von vé vat chat, tai chinh
sé ho tro tich cuc cho ho gia dinh trong viec tham
gia cac sinh ké trong trot, thiy san va phi nong
nghiép, nhung nhimg ho ti€p can duoc von vat
chat, tai chinh nay lai khong quan tam st dung
ching cho muc dich lam thué, lam coéng.

Ngoai tac dong ctia yéu to khoang cach dén
trung tAm huyén da duoc phan tich & trén, nghién
ctru cling tim duoc moi quan hé gitta cac yéu to vé
ha tang dén viéc lua chon CLSK ctia ho gia dinh
nong thon viung PBSCL, dac biét 1a yéu to vé tac
dong ctia xam nhap man. Néu so voi tinh Bén Tre,
cac ho & Tra Vinh it tham gia vao cac sinh ké trong
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trot (-75,02%) va viéc lam c6 tra lwong hon (-
47,84%), trong khi Hau Giang lai kich thich kha
nang ap dung sinh ké thay san (92,63%) va hoat
dong phi nong nghiép (52,11%). Bén canh do, cac
ho dan néng thon tai Soc Trang ciing quan tim
dén cac hoat dong san xuat, kinh doanh, dich vu

phi nong nghiép nhiéu hon so voi tinh Bén Tre
(27,91%). Hiéu ung c6 dinh ctia tinh doi véi cac
CLSK sé c¢6 y nghia quan trong trong céng tac xay
dung chinh sach phat trién kinh té - xa hoi & dia

phuong.

Bang 2. Céac yéu t6 quyét dinh viéc la chon CLSK ctia ho gia dinh nong thon (Mvprobit)

Bién Trong trot | Viéclam | Thay san | Phinong
cotra nghiép
lwong

Luc luong lao dong (s6 nguoi) 0,3774** 0,1885 0,2038* 0,1943*

Ty 1é phu thuoc (%) 0,2482 -0,1376 -0,3974 0,0756

Ty 1é lao dong nam (%) 0,2317 0,0564 | 0,9297*** | -0,6710**

Dan toc (1=Kinh, 0=Khéac) -0,2372 | -0,8051*** | 0,1621 0,4965**

Tubi lao dong (s6 tudi) 0,0109 | -0,0362*** | -0,0085 -0,0010

Trinh d6 hoc van cta lao dong (1=Khong biét chir | -0,2607** | 0,2813*** | -0,0490 0,0739

hoac khong bang cap, 2-=Tiéu hoc, 3=THCS,

4=THPT, 5=Cb, PH, SDH)

Tham gia vao cac t6 chuc dang, doan thé (1=Co, | -0,0544 0,3577*** | 0,4118*** 0,1566

0=Kho6ng)

Dién tich dat canh tac (m?) 0,5835*** | -0,0500*** |  0,0061 -0,0362***

Vay von (1=C6, 0=Khong) 0,6161*** 0,0720 | 0,4428*** -0,1064

Do dung lau bén (Cai) 0,0333 | -0,0816*** | 0,0110 0,0716***

Gia tri gia suc (dong) -0,0002 -0,0029* -0,0034 0,0029*

Khoang cach dén trung tam huyén (km) -0,0157 -0,01618 | 0,0370*** -0,0034

Hiéu ung cd dinh cua tinh (Co sé = Bén Tre)

-Tra Vinh -0,7502* -0,4784* 0,1559 0,3821

- Hau Giang 0,6538 -0,3308 | 0,9263*** | (0,5211*

- So6c Trang -0,1017 0,0199 0,2502 0,2791**

Do man (Co so = Ho thudc ving chiu tic dong cua

xam nhap man trung binh)

Do man thap 0,4534* 0,0493 | 0,6807*** | -0,4769**

Do man cao 0,4347 -0,1456 | 0,6661*** -0,2117

Wald C]H’-squared /,_" 302,2 xAA LOg]I](G]I]]OOd -592,34

Tuong quan giita cdc sai S0

p12 (Trong trot va viéc Iim co trd -0,0367 pa3 (Viéc Iam co trd luong va thuy -0,0736

lirong) san)

043 (Trong trot va thuy sin) 0,2422% pas (Viéc Iam co trd luong va phi 0,3983%%*
nong nghiép)

p14 (Trong trot va phi nong nghiép) ) 44;1 e | P34 (Thuy san va phi nong nghiép) 029467

LR test (H,: | 43,871***

P12 = P13=P1s = P23 = P2 = P3s =0)

Ghi chu: * ** *** cho biét mitc y nghia tuong umg Ia 10%, 5% va 1%.
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Dai voi tac dong cia xam nhap min, nghién
ctru chi ra rang cac vung c6 do man thap sé ting
kha nang tham gia vao sinh ké trong trot (45,34%)
va thuy san (68,07%) hon so voi ving c¢6 d6 man
trung binh, tuy nhién kha niang tham gia vao phi
nong nghiép lai thdp hon (-47,69%). Tuong tu,
nghién ctru ciing tim thdy cac ho tai vung c6 do
man cao sé ting xac suat lua chon sinh ké thay
san hon so v6i vung c6 d0 man trung binh
(66,61%) . Riéng doi vdi viéc lua chon tham gia sinh
ké viéc lam co tra luong thi khong tim thay su
khéac biét gitta ba ving man khac nhau. Piéu d6
cho thay cac yéu t6 khi hau da that su c6 tac dong
dén CLSK cta nguoi dan trong khu vuc nghién
ctru, 1a mot trong cac yéu té quan trong quyét dinh
dén doi song ctia nguodi dan, dic biet cac ho gia
dinh c6 sinh ké lién quan truc tiép dén yéu to khi
hau nhu trong trot va thaiy san.

Bén canh viéc phan tich vé tac dong bién ctia
cac yéu t6 dén quyét dinh ap dung CLSK cua ho
gia dinh, mot trong nhimng gia thuyét chinh cua
mo6 hinh mvprobit cho rang “twong quan ctia cac
sai s6 trong bon phuong trinh biang khong”. Két
qua kiém dinh LR (Likelihood ratio test) cuia mo
hinh mvprobit c6 y nghia thong ké & mitc 1% va
xac thuc gia thuyét rang viéc lua chon CLSK clia
cac ho gia dinh c6 méi tuong quan chat che voi
nhau. N6 chi ra su hién dién cta su phu thuoc lan
nhau trong quyét dinh ctia mot ho gia dinh do6i voi
cac lua chon CLSK khac nhau.

Mot gia thuyét quan trong khac trong phan
tich mo hinh da phuong trinh 1a “méi twong quan
clia cac sai so gitta bat ky cap phuong trinh nao
ciing bang khong”. Trong mé hinh mvprobit duoc
udc luong & bang 2, ngoai trir méi twong quan gitra
cac sai s6 ctua phuong trinh dai dién cho sinh ké
trong trot va thiy san 1a s6 duong va c6 y nghia &
mtrc 10%, thi moi twong quan gitta cac sai s6 cua
cac phuong trinh dai dién cho sinh ké phi nong
nghiép lan luot véi 3 loai sinh ké con lai (trong
trot, viec lam c6 tra luong, thiy san) déu la s6 am
va co y nghia thong ké & mic 1%. Cac moi tuong
quan am ngu y rang cac yéu t6 khong thé quan sat
duoc lam tang xac suat ctia ap dung mot CLSK va
lam gidm xac suat chap nhan chién luoc khac (co
thé 1a do su hién dién cua hiéu tmg thay thé).

Nguoc lai, méi tuong quan duong c6 thé 1a do mai
quan hé bd sung gitta hai xac suat lua chon CLSK.
Nhin chung, cac ho gia dinh lya chon tham gia
dong thoi gitta trong trot va thiy san, dac biét duoi
tac dong ctia xam nhap man thi viéc két hop sinh
ké trong trot va thiy san sé mang lai nhiéu co hoi
cho ho. Ho dé dang sap xép thoi gian dé vira cham
soc cay trong va két hop danh bat hodc nuoi trong
thily san nudc ngot hoac nuwéc man. Bén canh do,
maéc du sinh ké phi nong nghiép mang lai nhiéu co
hoi mai cho lao dong nong thon khi ma diéu kién
te nhién phuc vu cho trong trot, thily san ngay
cang bi anh huong tiéu cuc béi khi hau va nhing
yeéu cau khat khe tir thi truong lao dong, ho gia
dinh phai chiap nhan danh ddi xac suat tham gia
cac CLSK khac @é tap trung vao sinh ké phi nong
nghiép. Piéu nay phu hop véi thuc té rang khi
tham gia cac hoat dong san xuat, kinh doanh, dich
vu phi néng nghiép doi héi ho gia dinh phai danh
nhiéu thoi gian, cong stic phuc vu, vi thé thoi gian
trong dé co thé lya chon tham gia thém céc sinh
ké khac khong con nhiéu.

Sau khi phan tich cac yéu t6 quyét dinh lua
chon CLSK bang cach stt dung mé hinh mvprobit,
gi¢ day da mo rong phan tich dé cung xac dinh cac
yéu t6 anh hudéng dén CLSK va nguén thu c6 duoc
ttr nhitng Iya chon nay bang cach st dung moé hinh
mvtobit & phan tiép theo.

3.2. Céac yéu t6 anh huéng dén chién lugce sinh
ké va nguon thu: M6 hinh mvtobit

Két qua udc tinh kha nang xay ra day da toi da
thong tin ctia mé hinh mvtobit duoc trinh bay
trong bang 3. Két qua kiém dinh Wald x* xac nhan
vé muc do pht hop ctia moé hinh & mitc y nghia 1%,
vé mat thong keé cac bién giai thich duoc dua vao
mo hinh dong gop dang ké vao viéc giai thich cac
yéu to quyét dinh lua chon sinh ké ctia cac ho gia
dinh. Gia thuyét chinh vé “méi tuong quan ctia cac
sai so giita cap phuong trinh bang 0” bi bac bod &
muc y nghia 1% do6i voi 4 trong s6 6 cap CLSK,
ching minh cho kha nang phan tich vé méi twong
quan gitta cac phuong trinh trong mé hinh da
phuong trinh mvtobit duoc str dung. Két qua kiém
dinh LR (Likelihood ratio test) c6 y nghia & miic
1% ciing dong thoi xac nhan vé mat thong ké rang
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cac quyét dinh lua chon CLSK cta ho gia dinh c6
moi twong quan chat ché voi nhau.

Mic du mo hinh mvprobit cho thay luc luong
lao dong c6 tac dong tich cuc dén xac suit tham
gia vao cac loai hinh sinh ké trong trot, thity san,
phi nong nghiép, nhung xét vé mic d6 anh hudéng
dén nguon thu thi chi cé sinh ké viéc lam c6 tra
lvong moi giup ting nguodn thu lén 27,29 trieu
déng/nam khi luc luong lao dong trong ho tang
lén mot nguoi. Diéu nay c6 thé do ning suit lao
dong & khu viee nong thon khong cao nén hiéu qua
mang lai khong duoc thé hién du duoc tang lao
dong. Ty 1é lao dong 1a nam gioi vira ting xac suat
ap dung sinh ké thiy san & mo6 hinh mvprobit va
ciing déng thoi lam tang dang ké nguon thu mang
lai cho gia dinh tir sinh ké nay (117,21 triéu
déng/nam), rieng sinh ké phi nong nghiép khong
c6 su thay déi vé ngudn thu mot cach dang ké.
Mic du khong anh huong dén lua chon sinh ké
thiy san nhung ho thuoc dan toc Kinh sé co nhiéu
kha nang lam tang nguén thu tir thiy san so véi ho
gia dinh dan toc Khmer khoang 91 triéu
déng/nam. Mo hinh mvtobit ciing tim thdy hiéu
ung tac dong dén ngudn thu dong bo voi hiéu ing
tac dong dén xac suat tham gia cta mo hinh
mvprobit tir 4 yéu t6 1a trinh do hoc van, tudi tac
cta lao dong, tham gia vao cac té chirc chinh tri,
xa hoi, doan thé va dién tich dat canh tac. Khi do,
lao dong lam thué sé duoc ting thu nhap lan luot
1a 16,38 trieu dong/nam va 13,20 trieu dong/nam
khi tang mot trinh do hoc van va c6 tham gia vao
cac t6 chic chinh tri, xa hoi, doan thé. Diéu nay
phu hop voi nghién cttu ctia Anik va cs (2018) [7].
Tuong tu, thily san ciing mang lai ngudn thu lén
dén 13,20 triéu dong/nam khi ho c6 thanh vién
tham gia va cac t6 chitc chinh tri, xa hoi, doan thé
& dia phuong. Quy mo dat canh tac 1a mot yéu to
quan trong c6 anh hudng truc tiép dén nguédn thu
ctia ca 4 CLSK, da gop phan ting 13,54 triéu
dong/nam d6i voi trong trot va 4,56 triéu

doéng/nam doi voi thay san khi taing 1.000 m? dat
canh tac, dong thoi ciing lam gidm nguén thu ctia
viéc 1am c6 tra luong (-2,49 triéu déng/nam) va phi
nong nghiép (6,63 trieu dong/nam).

Ho c6 sinh ké viéc lam c¢o tra luong thuc su bi
giam nguon thu boi cac yéu t6 vé so luong do
dung lau bén (-2,49 trieu dong/nam khi ho ting
thém mot dé dung lau bén), gia tri gia suc (-0,22
trieu déng/nam khi tang 1 triéu dong gia tri gia
suc) va khoang cach dén trung tam huyén (-1,07
tritu déng/nam néu khoang cach ting thém 1
km). Mic du gia tri nguén thu tir viec lam c6 tra
luong giam khong cao do tac dong tiéu cuc cta 3
yéu t0 trén nhung ciing 1a mot van dé can quan
tam giai quyét khi thuc thi chinh sach ting thu
nhap cho lao dong trong vung. Trong khi d6 vay
von va khoang cach dén trung tam huyén co y
nghia thong keé khi gép phan lam tang nguon thu
ttr thiy san cho ho gia dinh, voi muc tang lan luot
la 81,6 trieu dong/nam khi ho c6 vay von va 9,7
trieu dong/nam khi khoang cach cta ho dén trung
tam tang thém 1 km. Déi voi sinh ké phi nong
nghiép, nguédn thu sé dugc cai thién khi ho co
thém mot tai san lau bén (25,65 triéu dong/nam)
hoac co6 thém gia tri gia sic thudc sé hiru ctia ho
(1,14 triéu dong/nam). Trong khi d6 mac du von
vay lam tang xac suat ap dung trong trot nhung né
khong that su lam ting nguon thu cho ho, ma chi
c6 gia tri gia suc mai 1a nguodn tai chinh gop phan
ting nguon thu trong trot & mutc 25,7 triéu
doéng/nam.

Trong céc yéu to vé tac dong theo hiéu tng co
dinh cta tinh ma ho¢ gia dinh sinh song thi mac du
h¢ thuoc cac tinh khac nhau c6 x4c suat tham gia
khac nhau vao cac CLSK nhu da phan tich & mo
hinh mvprobit, nghién ctru chi tim thay su thay déi
tich cuc trong nguédn thu ctia sinh ké thiy san (cao
hon 100,34 trieu déng/nam so véi tinh Bén Tre)
khi ho gia dinh thudc dia ban tinh Hau Giang.

Bang 3. Cac yéu t6 anh hudng dén ngudn thu tir cac CLSK cta ho gia dinh nong thon (Mvtobit)

Bién Trong trot |Viec lam| Thay san Phi nong
co tra nghiép
lwong

Luc luwong lao dong (s6 nguoi) 9,93 27,29***| 2715 30,16
Ty 1é phu thuoc (%) -60,25 3,01 -73,87 103,14
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Ty 1é lao dong nam (%) 51,88 19,02 117,21* 93,77
Dan toc (1=Kinh, 0=Khac) -38,01 -6,73 91,31* 18,21
Tudi lao dong (so tudi) -1,19 -1,04%* 2,35 1,01
Trinh d6 hoc van cua lao dong (1=Khong| -3590 [16,38***| -5_82 16,54
biét chir hodc khong bang cap, 2=Tiéu hoc,
3=THCS, 4=THPT, 5=Cb, DH, SDH)
Tham gia vao cac t6 chitc chinh tri, xa hoi,| -10,16 13,20** | 48,56* 52,52
doan thé (1=Co, 0=-Khong)
Dién tich dat canh tac (m? 13,54*** | -2,49***| 4,56* -6,63*
Vay von (1=C6, 0=Khong) 48,39 9,44 81,60** 25,78
Do dung lau bén (Cai) -0,27 -2,49* 7,26 25,65***
Gia tri gia suc (dong) 25,70*** | -(0,22** -0,81 1,14%**
Khoang cach dén trung tAm huyén (km) -3,45 -1,07*% | 9,70*** -1,12
Hiéu ung cé dinh cia tinh (Co s¢ = Bén
Tre)
-Tra Vinh -60,49 6,21 44,33 42,28
- Hau Giang -67,12 5,02 100,34* 114,69
- Soc Trang -23,98 17,40 9,70 54,25
Do man (Co so = Ho thudc vung chiu tac dong cua xam
nhap man ¢ mitc do trung binh)
P06 min thap -34,26 -15,23 | 131,86*** 91,34
D6 man cao -81,99* -20,21* | 177,32%** -19,79
Wald Chi-squared 7 376,72%** | Log likelihood -5.001,04
o, (Trong trot) 37L66"** | o (Thay sén) 223 48%**
a. (Viéc Iam co trd Irong) 63,91**% g, (Phi  néng] 33819**%
nghiép)
Tuong quan giita cdc sai s0
2.2 (Trong trot va viéc lam co trd lrong) 0,47 g2z (Viéc Iam co trd -0,21*%*
Iirong va thuy san)
2v; (Trong trot va thuy sin) 0,08 ovs (Viéc lam c0 trd O47%%*
lirong va phi nong
nghiép)
2. (Trong trot va phi nong nghiép) 021 pas (Thuy san va phi -0,09
nong nghiép)
LR test (Hy| 6336***
P2 = PP =Pz =P =ps=0)

Ghi chu: * ** *** cho biét muc y nghia tuong ung Ia 10%, 5% va 1%. Lénh cmp trong Stata 17 duoc

st dung dé uoc lwong mo hinh mvtobit.

Mot yéu t6 quan trong khac ma nghién ctu
tap trung huong dén 1a tac dong ctia xam nhap
man dén nguon thu tir cac hoat dong sinh ké cua
ho gia dinh nong thon DBSCL. Két qua tit bang 3
cho thdy, xam nhap man that su co tac dong dang
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gia dinh nong thon. Trong do, ho & ving méan thap
sé co6 nhiéu co hoi tim kiém nguén thu cao hon tir
thily san nudc ngot (131,86 triéu déong/nam) va ho
& ving man cao sé tang nguédn thu tir thiy san
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nuéc man (177,32 triéu dong/nam) so voi ving co
d0 man trung binh. Bén canh d6, nghién cttu cting
phat hién cac tac dong tiéu cuc ctia xam nhap man
khi ho gia dinh & viing man cao sé bi giam nguén
thu tir trong trot (-81,99 triéu dong/nam) va tir viéc
lam c6 tra lwong (-20,21 triéu dong/nam) so voi
ving c6 do man trung binh.

Heé s6 tuong quan vé sai sO gitta 4 trong so 6
cap CLSK c6 y nghia thong ké cho thiy rang, viéc
lra chon mot CLSK nay anh hudng rat lon dén
chon mot CLSK khac. Trong d6, nguon thu tir sinh
ké viéc lam c6 tra luong twong quan am véi nguon
thu tir trong trot va thay san, diéu nay duoc cho 1a
hiéu qua sinh ké trong trot va thily san sé giam
néu ho khong tap trung vao cham soc, thay vao do
tham gia cac cong viéc co tra lwong khac. Mat
khac, mac du ho gia dinh han ché ap dung dong
thoi sinh ké trong trot va phi nong nghiép, nhung
néu co su két hop thi ching lai ting nguén thu cho
ho. Tuong tu, du viec 1lam c6 tra luong khi két hop
voi trong trot va thay san khong thé lam ting
nguodn thu cho ho nhung ho gia dinh nong thon
hoan toan cé thé can nhic viéc két hop gitta viec
lam c6 tra luong va hoat dong phi nong nghiép dé
cai thién nguén thu cho minh. Tt hai cap CLSK
néu trén cho thay mac du mirc d6 quan tam ctia ho
gia dinh khi tham gia dong thoi sinh ké phi nong
nghiép vdi cac sinh ké khac 1a nghich chiéu nhung
phi nong nghiép 1a moét loai sinh ké hap dan giup
ho cai thién duoc nguon thu dang ké khi két hop
v6i cac loai hinh sinh ké khac.

4. KET LUAN

Két qua nghién ctru cho thiy, mot so yéu to
nhan kh4u hoc, kinh té - xa hoi ciing anh hudng
dén quyét dinh lua chon CLSK hoac ngudn thu tir
cac chién luoc d6 cta cac ho gia dinh nong thon
PBSCL. Cac lua chon CLSK nay va nguon thu tir
chung lai c6 méi twong quan voi nhau. Dac biét,
xam nhap man khong chi tic dong dén viéc ra
quyét dinh lua chon sinh ké ctia nguoi dan trong
khu viuc ma con anh huong dén nguon thu tir cac
hoat dong sinh ké ctia ho. Ving it chiu tdc dong
ctia xam nhap man sé c6 loi thé tham gia trong trot
hon, dong thoi lam gidm xac sut tham gia hoat
dong phi nong nghiép so véi ving bi man trung
binh. Trong khi d6 thiy san l1a sinh ké duoc quan
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tam & vung bi man it (thy san nudc ngot) va vung
bi man cao (thily san nudc man) va goép phan lam
tang ngudn thu cho ho. Cac tac dong tiéu cuc cta
xam nhap man duoc tim thay do6 1a ho gia dinh &
viing man cao sé bi thiét hai vé nguén thu tir trong
trot va viéc lam c6 tra luong.

Cac ham y chinh sach duoc rut ra nhu sau:

- Lua chon chinh sach phat trién kinh té - xa
hoi, viec lam phu hop véi dac diém vé tu nhién, khi
hau, dic diém dan toc, dic diém vé gidi cu thé
timg khu vuc caa tirng dia phuong.

- bau tur vao gido duc, mé rong lien két cong
déng thong qua cac t6 chic xa hoi dia phuong,
khuyén khich nguoi dan tham gia dé nang cao
hi€u biét vé tac dong cua bién déi khi hau, van
dung céc loi thé vao sinh ké.

- Tang cuong ho tro, tu van cac loai hinh sinh
ké phu hop voi dac diém timg ving, quy hoach
mang luoi phat trién sinh ké két hop phu hop (phi
nong nghiep két hop cac loai hinh sinh ké khac).

- Ho tro vé von, ha tang va cac diéu kién can
thiét khac dé tang cuong nguédn luc cho ho gia
dinh nong thon trong khu vuc va thac ddy da dang
hoa cac nganh nghé phu hop.
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INTRUSION AREAS OF THE MEKONG DELTA
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Summary

The study identifies factors that determine the livelihood strategies of rural households in saline
intrusion areas in the Mekong delta: the mvprobit model and the mvtobit model. Both models’ results
show that demographic and socioeconomic factors have a significant impact on rural households’
decisions to choose a livelihood strategy, which in turn reflects the intensity of each factor’s impact on
the revenue of the strategies. The study has discovered that saline intrusion not only affects the
decision of rural households to choose a livelihood strategy but also affects their income from
livelihood activities. Furthermore, the study discovered that participating in non-agricultural
livelihoods reduces the likelihood of using other livelihood strategies; however, when combined with
non-farm livelihoods, it helps increase revenue for both crop livelihoods and wage jobs. These findings
support the shaping of socio-economic development policies and employment policies in accordance
with the natural characteristics, climate, and other characteristics of each locality.

Keywords: Livelihood strategy, saline intrusion, mvprobit model, mvtobit model.
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THONG BAO
Vé viéc chip nhan Pon ding ky bao ho giéng cay trong méi
Vin phong Bao ho giong cay trong - Cuc Trong trot thong bao chap nhan don dang ky bao ho giong cay
trong moi sau:

N Dai dién | Chu s& hitu Téc oid Neav don
TT| S6 don R 8%y Ten giong Tén loai ctia cht giong cay 8 gy N
nop don . chinh hop lé
don trong
DEKDORIAX
1 12021_133 YELLOW Cong ty
Hoa cuc TNHH
DEKDORIAX Fresh Dekker Cornelis W.
2 12021_134]03/11/2021 WHITE ChrysanthemumL Studio |Breeding B.V.| Delker 09/11/2021
DEKDORIAX Innovations
Asia
312021_135 CREAM
Cong ty
TNHH Jinzhou
Dua chust Phat trién |Xinyuan Shijia
4 12022_121 |21/11/2022 VA.69 ) ) Nong |Seed Industry| LUJIAN |25/11/2022
Cucuimis sativus L. a7
nghiép Vietl Co., Ltd
A
- Sustainability|
5 | 2023_23 118/01/2023(MUNDOMAYA Management
Services
Cong ty .
TNHH Vietnam Ltd.
5 . - Centre de
Caphe Tam nhin Coopération Benoit
Coffea arabica L. VZ Llfln Internationale | BERTRAND 21/3/2023
6 | 2023_24 |18/01/2023| STARMAYA an en Recherche
(Vision & A )
Associates) gronomique
pour le
Développeme
nt
Vi sia i D tr | B
7 | 2023_25 118/01/2023 HK-2 Chrysophyllum Khong p y e n p .~ 128/02/2023
. Rau qua Viét |Rau qua Viét
cainito L.
Nam Nam
Hoa sen NT}?&TZT va| Nguyén Thi
8 | 2023_26 |18/01/2023 SVNO001 Nelumbo nucifera| Khong £ e g y "1 14/6/2023
Phat trién [Hong Nhung|
Gaertn. N
Hoa, Cay canh
Vién Nghién
. .. Lua ) ctu Nong Bui Phuéc
9 | 2023_27 {18/01/2023| LocTroi33 Oryza sativa . Khéng nghiep Loc Tam 28/02/2023
Troi
Cong ty CP
10| 202328 [20/02/2023 HUONG BAN Lia Khong |P2utwThuongl, . b Hai 27/3/2023
86 Oryza sativa L. mai va Phat
trién nong
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nghiép ADI
11| 2023_29 RUIPNO0210A Cong ty
Hoa hon ’;Iji}? De Ruiter De Ruiter
12| 2023_30 |23/02/2023| RUIPJ0248A & . Intellectual | Intellectual | 15/3/2023
Rosa L. Studio Property BV. |Property BV,
Innovations p ' P '
13| 2023_31 RUIPHO0194A Asia
Cong ty C6
, phan Giong ..
14| 2023_33 |28/02/2023| BAO THAI BB Liia Khong | caytrong | CUN89C | og/s /0093
Oryza sativa L. ) o Cuong
nong nghiép
Viét Nam
Nam Enokitake
Chikumasshu Flammulina
15] 2023_35 | 03/3/2023 T033 velutipes (Fr.)
Sing. T "
" — | Trung tam | . . .
, Nam Buna Shimeji|, . . . |Chikumakasei
16| 2023_36 | 03/3/2023 Chﬂ‘H“_TSaOSSh“ Hypsizygus (Berk) [ 0 tg{d“’h Co., Ltd, | adac Tkeda
Bigelow VL ong 24/5/2023
Nam Shiitake cdy trong
i Viét N
17| 202337 | 03/3/2003 | CKUmasshu | s edodes | | oo
CS2 . (VSO
(Berk) Sing
Nam Shiitake Hokken Co., | Fumikazu
18| 2023_38 | 14/3/2023 CA901 Lentinus edodes Ltd. Goto.
(Berk) Sing
2023_41 VNCD5
19
20 2023_42 VNCD6 Ngb
Zea mays L. Congty C6 | Congty Co
2023_43 VNCDS8 phan Tap doan| phan Tap
21 17/3/2023 Khong Giong cay | doan Giong | 26/4/2023
trong Viét cay trong
2023_44 Nam Viét Nam
22 VNR23
Laa
2023_45 Oryza sa tiva L.
23 VNR49
i Dua chuot Vién Khoa hoc
24| 202346 | 28/3/2023 | Thién Huong 1 Cucumis sativus L. ky thuat Nong| Nguyén
Muoép déng Khong nghi?p Duyén Trgc‘mg 24/4/2023
25| 202347 | 28/3/2023 | HaThanh1 |  Momordica hai Nam Giang
charantia L. Trung bo
Ngo X Vién Nghién | Nguyén Van
26| 2023_48 | 29/3/2023 VNUA16 ZeamaysL, Khéng ettt va Phat Ha 19/4/2023
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2023 49 trién cay
27 VNUA36 tréng’ HOC
5073 50 viéen Nong | Vii Van Liét
- _ VNUAG9 nghiép Viét
Nam
2023_51 R59 .
29 - Cong ty Co A
Lua R phanXuit |Ong Nguyén
05/4/2023 Oryza satival.. Khong nhap khiu va | Thai Hung 107472023
30 | 2023_52 R879 dau tu HP
Nguyén
31| 2023_53 OMs3 Thuy Kiéu
Tién
2023_54 OM35 A
39 I\iguyefl
Khac Thang
2023_55 OM37 Trin Nhur
33
Ngoc
2023_56 OM42 Vo Thanh
34 Lia Vién Lua dong|  Toan
17/3/2023 . Kho b ong Ct = 29/6/2023
202357 | 1% OM43 Oryza sativa L. ong a“gli’gg W guyen | 2%
35 & | Thay Kiéu
Tién
2023_58 OM49
36 Pham Ng()c
Ta
2023_59 OM52 A
37 Nguyén
Khoa Nam
2023_60 OM57 Trin Nhur
38
Ngoc
Congty CP | Cong ty CP
Lia Giong cay | Gidng cay
39| 2023_61 | 10/4/2023 HG99 . Khéng trong - Vat tréng -Vat | 25/4/2023
Oryza sativa L. O U
nuéi Thira | nudéi Thira
Thién Hué | Thien Hué
40| 2023_62 ANTHIHPIXG
Cong ty
41| 2023_63 ANTHHOZIF | Hoahongmon | TNHH
25/4/2023 Anthurium Fresh 1\ thura B.V. | Jan van Dik | 22/5/2023
andraeanum Studio
42| 2023_64 AN2562165 | Linden ex André [Innovations
Asia
43| 2023_65 AN2265294
Hoa cuc Cong ty .
44| 2023_66 DEKTO GET | ) o conthemunx| g | Dekker |ComelisWot o) o onog
DARK 1 Breeding B.V.| Dekker
moriflolium. Ramat| Fresh
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Studio
Innovations
Asia
Cong ty
Lia TNHH Mot
45| 2023_67 | 27/4/2023 QCos Ozasatival. | Khong | Danbvien | Neuvén |, 0050
Giong cay Xuan Ky
trong Quang
Binh
Vien Khoa hoc
Laa Ky thuat Nong|
46| 2023_68 | 04/5/2023 BDR97 Oryza satival. Khong |nghiép Duyén|Tran Thi Mai| 22/5/2023
hai Nam
Trung bo
47 202369 | 04/5/2023 LH1 Lia
. . Huynh Quang| Pham Van
Oryza satival.. Khong Tin Long 26/5/2023
481 2023_70 [ 04/5/2023 LH9
49 2023_73 TQ111 Lia Cong ty
. A TNHH Tran Van
17/7/2023 Oryza sativa L. Khong Syngenta Viet Quang 27/6/2023
50| 2023_74 TQ112 Nam
. Laa Vién Nghién N
51| 202378 | 247572023 | NPN&C | satival. | Khong | ctuvaPhat | TR VAN | i5/6/2003
Huong a A A Quang
tri€én cady trong
521 2023_79
TNNI1 Tran Hiou
Phuc
531 2023_80
TNN92 Lia Truong Nong
54| 202381 | 05/6/2023 Oryzasatival. | Khong | . 8NP 18/7/2023
TNN93 Tru(mg Dal
hoc Can Tho
551 2023_82 Huynh Ky
TNN94
56| 2023_83
TNN95
Laa Cong ty Neuvén
571 2023_84 | 12/6/2023 MDAI1 Oryza sativa L. Khong TNHH An suy .| 18/7/2023
. Thanh Nhi
Dinh
Cong ty C6
581 2023_85 ADI 36 L phan Pau tu
a .
) . thuong maival Tran Thi
19/6/2023 o Oryza satival. Khong Phat trién | Thanh Yen 18/7/2023
ADI
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60| 2023_88 VNR 25
61| 2023_89 VNR 26
Cong ty C6 | Cong ty C6
621 2023_90 VNR 27 Laa phan Tap doan| phan Tap
20/6/2023 Oryza sativa L. Khong Giong cay | doan Giong | 18/7/2023
63| 2023_91 VNR 28 trong Viet | cay trong
Nam Viét Nam
64| 2023_92 VNR 29
65| 2023_93 VNR 30
. . Cong ty
66 | 2023_97 SNL-TL29 | Sam Ngoc Linh TNHH MTV o
27/6/2023 Fanax Khong | Pautuxay | EWen Chl 4o 7 0003
vietnamensis d Thanh Long
67| 2023_98 SNL-TL33 Ha et Grushv tne than
Long
Vien Khoa hoc
Dua lu6i Ky thuat Nong Lé e
68| 2023_99 |12/6/2023 [HOANG NGAN| Cucumis meloL. | Khong |nghiép Duyén Din 18/7/2023
hai Nam £
Trung bo
Cong ty
69| 2023_100 DEKABATO TNHH
Hoa cuc Fresh Deldker Cornelis W
04/7/2023 Chrysanthemum x| . ..  |Breeding B.V. "] 18/7/2023
folium Ra Studio Dekker
70 | 2023_101 DEKZOOM |/mordolium Ramat.} =~ © .
Asia
QUYET PINH
Vé viéc cdp Bang bao ho giéng cay trong
Can ctt Quyét dinh vé viec Bang bao ho giong cay trong moi cap ctia Cuc trudong Cuc Trong trot;
Van phong Bao ho Giong cay trong - Cuc Trong trot thong bao:
Cap Bang bao ho giong cay trong moi:
Thoi
TT| So don| S6 bang Tén giong Ten loai Chu sé hitu Tac gia gian bao
ho
Na Cong ty C6 phan . e 1 a
1 2022 47| 32N 2023|  SR1 | Aunona cherimoia| Pau tuRau qua | CON& & COPhan Daute do
. n Rau qua Viét Nam
Mill. Viét Nam
ANHUI
Dua chuot JIANGHUAI . _
2 12022_67) 35.VN.2023 VA.118 Cucumis sativus L. | HORTICULTURE Zhicheng Zhang 20 nam
SEEDS.,, LTD.
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ANHUI
Dua chuot JIANGHUAI . B
3 [2022_68| 36.VN.2023 VA.886 Cucumis sativus L. | HORTICULTURE Zhicheng Zhang 20 nam
SEEDS., LTD.
Hoa héng mon . 3
4 12020_14) 37.VN.2023 | ANTHYTZEL Anthurium Schott Anthura B.V. Jan van Dijk. 20 nam
Hoa héng mon . 3
5{2020_15| 38.VN.2023 [ANTHFUWIO Anthurium Schott Anthura B.V. Jan van Dijk. 20 nam
Hoa héng mon .. .
6 [2020_16] 39.VN.2023 JANTHFOFUN Anthurium Schott. Anthura B.V. Jan van Dijk. 20 nam
Hoa héng mon . 3
7 12020_17| 40.VN.2023 | ANTHFAXI Anthurium Schott Anthura B.V. Jan van Dijk. 20 nam
ANTHEUDA | Hoa héng mén .. 5
8 12020_18] 41.VN.2023 M Anthurium Schott Anthura B.V. Jan van Dijk. 20 nam
Hoa hong moén .. 5
9 12020_19] 42.VN.2023 | ANTHESZJA Anthurium Schott. Anthura B.V. Jan van Dijk. 20 nam
Dau tay
10(2020_42] 43.VN.2023 MERR;\{IQUEE Fragaria Damyang - Gun LEE, Cheol - Gyu 20 nam
xananassa Duch.
Nha may Stra dau
) nanh Viét Nam |Trung tAm Nghién citu tng
Bau tuong Vinasoy, Chi dung dau nanh Vinasoy
11|2021_17] 44.VN.2023 | VINASOY 03 | Glycine m.aX @) nhanh Cong ty C6|Chi nhanh Cong ty C6 phan 20 nam
Merrill | . . , .
phan Duong Duwong Quang Ngai
Quang Ngai
2020_11 Lia Trung tam Nghién o )
12 45.VN.2023 DCG93 . ctiu Cay trong Viét| GS.TS. Pham Van Cuong | 20 nam
4 Oryza sativa L. . =
Nam va Nhat Ban
Mic ca Macadamia
13]2022_95| 46.VN.2023 MCT1 Macadamia Conservation Mr Ian McConachie. 25 nam
Integrifolia Trust.
QUYET PINH
V& viéc cép lai Bang bao ho giéng cay trong
Can ctt Quyét dinh vé viec cap lai Bang bao ho giong cay trong mai cap cta Cuc truong Cuc Trong
trot;
Van phong Bao ho Giong cay trong - Cuc Trong trot thong bao:
Cap lai Bang bao ho giong cay trong moi:
Ten eidng chuvé Chi sé hi Cht sé¢ hitu méi Thoih
TT| S6 bang “i g10ng chiuyen Teén loai ~u ? © vzu giong cay trong 01 a_}n Ly do
nhuong da dang ky bao ho £ T
cap lai
Lia Cong ty C6 20 nam, ké
1 |07.VN.2014| LOCTROI1 Orvan satival. | PhanTap | Congty Cphan | tirngdy
1 " | doan Loc Troi | Giong cay trong | 04/4/2016 | Thay déi
Loc Troi 20 nam, ké | cha s&
2 [07.VN.2017 LOC TROT 3 tir ngay httu do
14/01/2017| chuyén
nhuong
3 25.VN.2016 LOC TROI 5 20 nam, ké  quyén
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ttr ngay doi voi
14/8/2016 | giong
20 nam, ké | cay trong
4 |77.VN.2018| LOC TROI 153 tir ngay
05/10/2018
Vién Ca; Vién Cay luon .
A Laa luoné thuzcy va thll:C va géy thfc 20 nam, ke Bang bao
5 |65.VN.2021 1 GIALOC 601 Oryza sativaL Cay thﬁc . phim . tr ngdy ho bi mat
) o 13/12/2021| 7
pham
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