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ABSTRACT

The objective of this study was to determine the optimal seedling
age and number of leaves on the main stem for cultivating the Kim
Hoang Hau melon in greenhouses to achieve good growth and
high yield. The experiment utilized a main-subplot design with
three replications, comprising two factors: the age of the seedlings
at planting (T), which included seedlings without true leaves (T1),
those with one true leaf (T2), and those with two true leaves (T3);
and the number of leaves on the main stem (L), categorized as 24
leaves (L1), 28 leaves (1.2), and 32 leaves (L3). The results indicated
that the combination of no true leaves and 32 leaves on the main
stem resulted in the longest duration from planting to topping
and fruit ripening, taking 47 and 80 days, respectively, during the
spring-summer crop, and 44 and 74 days in the summer-autumn
crop. Additionally, the combination of one true leaf and 28 leaves
(T2L2) achieved the highest yield and brix level, yielding 37.8 tons/
ha with a brix of 12% in the spring-summer season and 36.2 tons/
ha with a brix of 11.6% in the summer-autumn season.

Cited as: Tong, G. V., & Nguyen, M. T. (2026). Effects of seedling age and the number of leaves
on the main stem on the growth and yield of the Kim Hoang Hau melon variety cultivated in a
greenhouse. The Journal of Agriculture and Development 25(2), 1-13.
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1. Dt Vin Dé

Dua vang Kim Hoang Hau (Cucumis melo L.)

2 Trudng Dai hoc Nong Lam TP. Hé Chi Minh
Anh huéng ctia tudi ciy con v 8 l4 trén than chinh dén sinh truéng
va nang sudt giong dua vang Kim Hoang Hau trong trong nha mang
Tong Vin Giang* & Nguyén Thi Mai
Khoa Néng Lam Ngu Nghiép, Truong DPai Hoc Héng Dtic, Thanh Héa
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Muc tiéu ctia nghién ctiu nham xac dinh tudi ciy con va s 14 trén
Ngay nhan: 03/03/2025  thénchinh phu hgp cho cdy dua vang Kim Hoang Hau trong trong

nha mang dat sinh trudng t6t va nang suét cao. Thi nghiém dugc
bé tri theo kiéu 16 chinh-16 phuy, 3 14n 13p lai, gom 2 yéu té: tudi cay
con khi trong (T), gom: cay chua c6 la that (T1), c6 1 1a that (T2)
va c6 2 14 that (T3); yéu t6 d€ s6 14 trén than chinh (L), gébm: dé 24
la (L1), 28 1a (L2) va 32 1a (L3). Két qua nghién ctiu cho thay cong
thiic trong khi ciy chua c6 14 that va d€ 32 14 trén than chinh thi
thoi gian ti trong dén bam ngon va qua chin la dai nhét lan lugt
la 47 va 80 ngay & vu xuédn he, & vu he thu la 44 va 74 ngay. Cong
thiic trong khi cay c6 1 14 that va d€ 28 1a (T2L2) c¢6 nang sudt va
d0 brix cao nhat 14n lugt dat 37,8 tin/ha va d6 brix 12% & vu xuan
hé, vu he thu dat 36,2 tdin/ha va d0 brix 11,6%.

nghién ctiu tham do vé€ cac bién phap ky thuat
cho dua vang Kim Hoang Hau thi ning suit t6i
uu tai tinh Thanh Hod da dat 28,78 tin/ha tai vu

thu¢c ho bau bi (Cucurbitaceae), ciy c6 téc do
sinh trudéng nhanh, thoi gian sinh trudng ngin
va nang suit qua cao (Doan & ctv,, 2015). San
phdm qua dua vang Kim Hoang Hau st dung
cht yéu an tuoi hodc nudc ép giai khat, day la
loai qua dugc tiéu thu manh béi huong vi thom,
mau sac hip dan va c6 gia tri dinh duéng phong
pha (Nguyen & ctv., 2023). Tuy nhién, nang suat
va gia tri dinh duéng cua dua phu thudc vao cac
bién phap ky thuét canh tac (Vu & ctv., 2021). Cac

he thu va 29,36 tin/ha tai vu xuén heé (Tong &
ctv., 2023). Nghién ctiu cia Nguyen & ctv. (2014)
két luan rang khi ngit dot cay dua leo la bién
phdp lam ting nang sudt tu 28,9 tdn/ha lén 31,73
tan/ha. Vi vay, nham phat huy tiém nang nang
sudt cdy dua thi dp dung cac sang kién va tién
bd ky thuat méi ludn dugc quan tam. Trong cac
bién phéap ky thuat thi bién phép xac dinh tudi
cay con khi tréng 1a co s6 han ché anh hudng

xdu dén bo ré khi nhd cdy ra vudn sdn xuit,
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gitp cay sinh truéng thuén lgi. Xac dinh s6 la
htiu hiéu trén than chinh c6 y nghia quan trong
trong quang hop, tii d6 thudn lgi cho cay phat
trién can doi, tdp trung dinh dudng nudi qua gop
phan nang cao nang suét va chat lugng qua dat
t6i uu (Hoang & ctv., 2006). Vi vay, nghién ctiu
anh hudng clia tudi cdy con va s 14 trén than
chinh dén sinh trudng va ning suit giéng dua
vang Kim Hoang Hau trong trong nha mang cé y
nghia thyc tién trong san xudt, gép phin bé sung
hoan thién quy trinh ky thuat va nang cao nang

sudt va chét lugng qua dua tai cac viing san xuat.
2. Vat Liéu va Phuong Phap
2.1. Vit liéu

Dua vang Kim Hoang Héu la giong lai F1 do
Cong ty Nong san Phu Sa cung ting, phdn NPK
(13:13:13+TE), canxi-bo (Ca: 12%), kali sunphat
(K20: 50%, S: 17%) do Cong ty dich vu nong
nghiép Pha Thi cung cip, phan vi lugng (thanh
phan dinh dudng gém doéng (Cu): 350 ppm, kém
(Zn): 700 ppm, bo (B): 650 ppm, mangan (Mn):
600 ppm, sat (Fe): 300 ppm, molipden (Mo): 50
ppm), vdi, canxi nitrate (N: 15,5%, Ca: 18,5%)
do Cong ty dich vu nong nghiép Minh Hung
cung cdp, magie sunphat (Mg: 9%; S:12%), phan
chudng hoai muc, st dung nha mang nilon trong

nghién ctiu thi nghiém.
2.2. Phuong phap bo tri

Thi nghiém gém 2 yéu t6: Yéu t6 tudi cay con
(T) 63 thoi diém: T1 trong khi cay chua cd 1a that
(14 mam phat trién t6i da), T2 trong khi ciy c6 1
14 that va T3 trong khi cay c6 2 1a théat. Yéu t6 s
la trén than chinh (L): L1 bam ngon khi cay dat
2414 trén than chinh, L2 bdm ngon khi cay dat 28
14 trén than chinh va L3 bam ngon khi cay dat 32

14 trén than chinh. Cac cong thiic gieo hat cing
thoi gian va thoi diém trong theo tinh trang s6 1a
trén than cay con. Cac bién phap ky thuat cham

s6c nhu nhau.

Thi nghiém bé tri theo kiéu 16 chinh 16 phu
(Split plot design) (Nguyen & ctv., 2017), gom 9
cong thtc, 3 lan ldp lai. Tong dién tich 270 m?
trong d6 yéu t6 tudi ciy con & 16 phu 10 m? va

yéu t6 d€ 50 1 trén than chinh & 16 chinh 30 m”.
2.3. Bién phap ky thuat canh tac

Thoi gian gieo hat: Ngay 12/1 (vu xuan he) va
ngay 20/5 (vu he thu). Gia thé uom céy phoi tron
theo ty 1é 10% dat thit + 40% xo difa + 10% phan
hiiu co vi sinh + 20% than réu + 20% trdu hun.
Thi nghiém trén nén dat thit nhe do phi trung
binh, pHKCI = 5,3; chat htiu co OM = 5,2%; dam
tong s6 (N) = 0,28%; lan tong s6 (P,0,) = 0,14%;
kali tong s6 (K,0) = 1,72%. Lugng phan bén tinh
cho 1 ha gom: 15 tdn phan chuéng hoai muc,
400 kg voi bot (vai déu trén mit ludng), 1.500
kg NPK (13:13:13+TE), 30 kg canxi-bo; 40 kg
kali sunphat, 40 kg phan vi lugng, 30 kg magie
sunphat va 30 kg canxi nitrate.

Mat do trong: 20.000 cay/ha, khoang cach
hang 1a 100 cm, khoang cach céy la 50 cm, dé 1
canh khi mang qua va bAm ngon dén s6 la theo

cong thiic thi nghiém.

Céch bon phan: Bon 16t 100% phan chuong +
100% voi + 50% lugng NPK. Bén thuc: 14n 1 sau
trong 3 - 4 ngay luong bon 6% lugng NPK, lan
2 sau trong 10 - 12 ngay, bon 8% kg NPK + 5 kg
phan vi lugng + 15 kg magie sunphat, lan 3 sau
trong 19 - 20 ngay, bén 8% kg NPK + 5 kg phén
vi lugng + 20 kg canxi-bo + 15 kg canxi nitrate,
lan 4 sau trong 27 - 28 ngay (sau thu phén) bon

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



Trudng Dai hoc Nong Lam TP. H6 Chi Minh

8% lugng NPK, lan 5 sau trong 35 - 36 ngay,
bén 8% lugng NPK + 10 kg phén vi lugng + 15
kg magie sunphat; l14n 6 sau trong 44 - 45 ngay,
bén 7% lugng NPK + 10 kg phén vi lugng + 15
kg canxi nitrate + 15 kg kali sunphat; 1an 7 sau
trong 53 -55 ngay, bon 5% lugng NPK + 25 kg
kali sunphat.

2.4. Dia diém va thoi gian

Thi nghiém thyc hién tai Cong ty Nong
nghiép Cong nghé cao Thién Trudng 36, tinh
Thanh Hoa.

Vu xuén he (tt 12/1 dén 20/4/2024) va vu he
thu (ttt 20/5 dén 20/8/2024).

2.5. Cac chi tiéu va phuong phap theo doi

Van dung Quy chuidn ky thuat quoc gia
QCVNO01-91:2012/BNNPTNT vé khao nghiém
gid tri canh tac ctia giéng dua hau (MARD, 2012)

dé theo doi cac chi tiéu sau:

Chi tiéu sinh trudng: Theo doi ngay ra hoa
duc, ra hoa cdi, ngay déu qua (ngay): thoi gian
ti trong dén trén 80% s6 ciy c6 qua dau. Ngay
bam ngon (tu trong dén ngay cdy c6 da so6 1a theo

cong thtic thi nghiém).

Theo déi chiéu dai than va duong kinh goc:

Do tai diém cdch mit dat 5 cm.

Cac yéu t6 ciu thanh ning sudt va nang suat:
Mbi cong thiic ldy ngau nhién 10 qua/lan nhic
lai xac dinh céc chi tiéu: chiéu dai qua (cm): do
tu dau dén cudi qua, do duong kinh qua (cm),
can khai lugng qua (kg), can khoi lugng toan bo
s6 qua thi nghiém d€ tinh nang sut (tdn/ha), do

day thit qua, d6 brix bang may brix ké cam tay.

S6 liéu xt ly theo chuong trinh IRRISTAT
5.0 va st dung kiém dinh Duncan dé so sanh
su khac nhau gitia cac gia tri trung binh ctia cac
cong thiic ¢ do tin cay 95%.

3. Két Qua va Thao Luéin

3.1. Nghién cttu anh hudéng cua tudi cay con va
0 14 trén than chinh dén phat trién giong

dua vang Kim Hoang Hau

Két qua § Bang 1 cho théy, thoi diém cay rahoa
duc, hoa cai va ddu qua thi s6 14 trén than chinh
chua dat d€ cit ngon nén khong anh hudng, yéu
t6 tudi cdy con anh hudng dén céc chi tiéu nay.
Thoi gian tu trong dén ra hoa duc dao dong 15 -
17 ngay & vu xuan he va 14 - 15 ngay & vu he thu,
ra hoa cdi dao dong 22 - 23 ngay & vu xuan he va
21 - 23 ngay & vu he thu, dau quala 31 - 34 ngay 6
vu xudn he va 29 - 23 ngay & vu he thu. Phan tich
thong ké cho thdy, cong thic trong khi chua c6
la that thi thoi gian tl trong dén ra hoa duc, hoa
cai va dau qua dai nhat va khac biét qua phép tht
Duncan so v6i cac cong thiic khac.Nhu vay, cay
gidng co s6 14 nhiéu, tuong ting tudi clia ciy con
dai, xuét vuon mudn nén bo ré bi ton thuong thi
thdi gian ra hoa duc, ra hoa cai va ddu qua ngin
hon so véi cac cong thiic xudt vion sém. Két qua
nghién ctiu nay tuong tu véi két luan cua Hoang
& ctv. (2006) bién phdp tic ché phat trién bo ré
thi tuong quan xuan hod mam hoa sém, ngugc
lai bd ré phat trién thi sy hat dinh dudng va hinh
thanh xytokinin manh, c6 y nghia trong viéc kéo

dai thoi gian sinh trudng va tudi tho cua céy.

Thoi gian ti trong dén bam ngon dao dong
42 - 46 ngay & vu xuan he va 38 - 44 ngay & vu
he thu, dén qua chin dao déng 74 - 80 ngay & vu
xuan he va 68 - 74 ngay & vu he thu. Cong thiic
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T1L3, T2L3, T3L3 c6 thoi gian tii trong dén bam
ngon la khong khac biét va xép mtic 16n nhat,
nhung c6 su khac biét so véi cac cong thiic khac
qua phép tht Duncan. Thai gian tu trong dén
qua chin tai cong thiic T1L3 (80 ngay & vu xuan
he va 74 ngay & vu he thu) va T2L3 (79 ngay & vu
xuan he va 74 ngay & vu he thu) khong khac biét
va x€p muc dai nhit nhung khac biét so véi cac
cong thic khéc. Cong thic dé 24 14 trén than co6
thai gian tii trong dén thoi di€ém bam ngon ngan
nhit trung binh 42 ngay ¢ vu xuan he va 38 - 39
ngay & vu hé thu, dén thoi diém qué chin 74 - 75
ngay & vu xuan he va 70 - 71 ngay & vu he thu.

Khi phan tich théng ké cho théy, tudi cay con
trong chua c6 14 that va d€ 32 14 trén than c6 thoi
gian tu trong dén bam ngon va thoi diém qua
chin la dai nhat, c6 sy khac biét qua phép thu
Duncan. Vi vay, thdi gian trong khi cay c¢6 2 la
that thi bo ré bi anh hudng nén tic ché qua trinh
sinh trudng sinh thuc rat ngat qud trinh sinh
trudng dinh dudng & cac giai doan tiép theo nén
c6 thoi gian chin sém hon. Ngit ngon sém, s
14 it qua trinh sinh truéng sinh dudng diing lai
kich thich qud trinh sinh trudng sinh thuc, cay
tap trung nuoi hoa va qua nén dé s¢ 14 it thi thoi
gian qua chin sém hon so véi cong thic dé€ s6
la nhiéu. Nhan dinh nay phu hop véi két luan
ctia Hoang & ctv. (2006) khi tic ché€ phét trién b
ré lam giam ham lugng xytokinin ndi sinh trong
cay nén cay ra hoa va chin sém hon va ngat ngon
sém qud trinh hinh thanh auxin gidm thi kich

thich phat trién chdi bén, hoa va qua

TSU v6i dm d6 70% dat ham lugng C tong s6
cao nhit (74,4%).

Nghiém thic bé sung ndim TCl1 (1,28%) c6
ham lugng N thap hon déi ching (1,57%) va

Trico-DHCT (1,48%) vao 1 TSU. Vao 2 TSU, bg
sung hén hgp TCI1, TC2, TC3 ¢é N tdng s6 cao
hon bé sung Trico-DHCT, dong don TC1, TC2
va TC3, v6i 1,70% so véi 1,18 - 1,51%. Ngoai ra,
cac nghiém thtic b6 sung ndm cé ham lugng N
tong s6 tuong duong nhau vao 3 TSU, véi dao
dong ti 1,47 dén 1,66%. Bén canh d6, ham lugng
N t6ng s6 khac biét c6 y nghia thong ké 5% gitia
cdc 4m do vao 1 va 2 TSU. Cu thé, 4m dd 50% dat
N tdéng s6 cao nhét vao 1 TSU (1,57%). K& dén,
vao 2 TSU, &m d6 60% c6 gia tri N tong s6 thap
hon 4m d6 50 va 70%, vdi 1,38% so vdi 1,53 va
1,50%, theo tht tu (Bang 2).

Thoi diém 3 va 4 TSU ty 1é C/N dong don
TCI1, TC2, TC3 va héon hgp TC1, TC2, TC3
tuong duong nghiém thic b6 sung ndm Tricho-
DHCT, véi gia tri dao dong 31,6 - 45,2. Ty 1¢ C/N
gitia cic dm do & 2 va 3 TSU khac biét khong
c6 y nghia thong ké, véi 42,8 - 52,6. Vao 1 TSU,
dm d6 70% dat ty 1é C/N cao nhit, véi 62,0. Ty
1é¢ C/N & 4m d6 50% (36,2) tuong duong dm do
70% (38,4) va cao hon so véi ty 1é C/N dm do
60% (34,1) (Bang 2).

Vao thoi di€ém 4 TSU nghiém thic b sung
hon hgp TC1, TC2, TC3 c¢6 ham lugng P tong s6
tuong duong nghiém thiic bd sung ndm Tricho-
DHCT, véi 0,507 - 0,538% va cao khac biét co y
nghia thong ké 5% so v6i dong don TC1, TC2 va
TC3, v6i 0,351 - 0,380%. Ngoai ra, &m d6 50% &
1 va4 TSU c6 ham lugng P tong s6 cao khac biét
c6 y nghia thong ké 5% so véi 60 va 70%, dao
dong 0,265 - 0,455% so véi 0,166 - 0,420%. Ham
lugng P téng s6 gitia cac &m do 6 2 va 3 TSU
khac biét khong c6 y nghia thong ke, véi 0,142 -
0,293% (Bang 2).
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3.3. Ham lugng C, N, P va ty 1é¢ C/N trong phan
u cua ty 1€ vat liéu a khom:ba bun mia:phan
bo véi ty 1é 9:0,5:0,5

béi véi vat liéu i KBB9, ham lugng C tong
s6 & nghiém thtic doi chiing cao hon cac nghiém
thiic b6 sung ndm Trico-DHCT, TC1, TC2, TC3
va hén hgp TC1, TC2, TC3 & 4 TSU, véi 62,0 -
642 < 81,9%. Bén canh d6, ham lugng C t6ng s6
khac biét 6 y nghia thong ké 5% gitia cac d6 dm
vao 4 TSU. Nghiém thtic ¢6 dm d¢ 50% dat ham
lugng C tng s6 (68,2%) cao hon so v6i dm do
60% (64,8%), va tuong duong véi dm dd 70%
(66,6%) (Bang 3).

Vao 4 TSU, cac dong ndm tuyén chon dat ham
lugng N cao hon déi chiing va Trico-DHCT,
voi gia tri lan lugt 1a 1,75 - 1,87% so véi 1,51 va
1,59%. Déi v6i dm dd, ham lugng N téng s6 &
dm do 50% dat cao nhét vao 4 TSU, v6i dao dong
1,55 - 1,79% so v6i 1,35 - 1,68% (Bang 3).

Két qua Bang 3 cho thdy, vao 3 va 4 TSU,
nghiém thtic do6i chiing cé ty 1é C/N cao nhat,
voi gia tri lan lugt 1a 55,5 va 54,8%. Bén canh do,
ty 1é C/N khac biét c6 y nghia thong ké 5% gitia
cac muc 4m do tai 1 va 3 TSU. Trong d6, 4m do
60 va 70% c6 ty 1é C/N cao hon &m do 50% vao
1 TSU, véi gia tri 1an lugt la 61,6% so véi 53,6%.
Mit khac, 6 &m do 70% dat ty 1é C/N cao nhét
(49,0%) 6 3 TSU.

Nghiém thtic bd sung ndm Trico-DHCT dat
ham lugng P cao nhit vao 4 TSU (0,503%). D6i
v6i dm d9, ham lugng P thip nhat (0,140%) 6 4m
dod 70% vao 1 TSU. Vao 2 TSU, tai 4m do6 50 va
70% ham lugng P tuong duong nhau va cao hon
dm d6 60%, v6i 0,121 - 0,139%. Thém vao do, vao
3 va4 TSU, dm do 50% cho ham lugng P tng s6
dat cao nhat, véi 0,262 va 0,414% so véi 0,203 -
0,204% va 0,372 - 0,381%, theo thu tu (Bang 3).
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Bang 1. Anh hudng ctia tudi cay con va s6 14 trén than chinh dén thoi gian phét trién ctia giéng dua
vang Kim Hoang Hau

Cong thuc Tu trong dén (ngay):
Ra hoa duc Ra hoa céi béu qua Bam ngon Qua chin
xudn héthu xuin héthu xuidn héthu xuin héthu xuin hethu
hé he he he hé
T1L1 17 15 23 22 34 32 42b¢ 39b¢ 750 70P
T1L2 17 15 23 22 34 32 45% 41° 77° 72%
T1L3 17 15 23 22 34 32 47° 44° 80* 74*
T2L1 16 14 22 21 32 31 42b¢ 39b¢ 74¢ 68°¢
T2L2 16 14 22 21 32 31 44> 41° 76° 71°
T2L3 16 14 22 21 32 31 46° 43* 79* 74
T3L1 15 14 22 21 31 29 42bc 38¢ 74¢ 68°¢
T3L2 15 14 22 21 31 29 43b 40° 75%¢ 71°
T3L3 15 14 22 21 31 29 45° 43* 77° 722
CV (%) 4,8 5,7 7,1 6,4
LSD,, (T *L) 25 3 3 3
Trung  T1  17*  15* 23 22* 34 32 447 413 77,3 72,00
binh T2 16° 14° 220 21° 320 31 440> 41,06 76,3* 71,0
tufﬁ T3 15¢ 14° 220 21° 31b¢ 29° 43,3 40,3 75,3 70,3
cay
con
LSDOE05 (T) 1,0 0,5 0,7 0,5 1,3 1,5 0,7 0,5 1,0 0,8
Trung L1 42,0 38,7 74,3 68,7
binh L2 44,0 40,7°  76,0° 713"
s6 14 L3 46,00 433 7870 73,3
trén
than
LSD,, (L) 20 23 22 23

Trong Bdng 1, Bdng 2, Bdng 3, Bdng 4: nhiing s ciing cft khdc chit cdi a,b,c thi khdc nhau c6 y nghia théng
ké qua phép thit Duncan & miic y nghia 5%. T1: trong khi cdy chua cd 14 that (I mdm phdt trién t6i da); T2:
trong khi cdy c6 1 ld that; T3: trong khi cdy cd 2 la that; L1: bdm ngon khi cdy dat 24 16 trén than chinh; L2:
bdm ngon khi cdy dat 28 ld trén than chinh; L3: bdm ngon khi cdy dat 32 14 trén than chinh.

3.2. Anh hudng ctia tudi ciy con va sé 14 trén
than chinh dén chiéu dai va duong kinh
than giong dua vang Kim Hoang Hau

Két qua tai Bang 2 cho thdy, chiéu dai than
tai thoi diém bdm ngon dao dong 178,2 - 207,5

cm & vu xuan heé va 154,7 - 187,7 cm & vu he thu.
Trong do, cong thiic T1L3 va T2L3 c6 chiéu dai
than khi b4m ngon khong khéac biét qua phép
thtt Duncan va xép mtic dai nhat. Khi phan tich
thong ké thi trong cay chua c6 1 that va dé€ 32 14
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thi chiéu dai than khi bAm ngon dai nhét va khac
biét qua phép thtii Duncan so véi cac cong thtic
khac. Nhu vay, cay dua trong khi chua c6 14 that
bo ré chua phat trién manh so véi trong cay cé 1
va 2 1a that nén sinh truéng manh hon. Tuong tu
v6i giai thich ctia Hoang & ctv. (2006) cho ring,
bd ré cua cay khoé thi ciy sinh trudng va phat
trién manh do co quan téng hgp xytokinin 1a
ti ré trong khi xytokinin la hocmon hinh thanh
chéi giup cho cay phét trién than va chiéu dai

cay. Tuong tu véi két ludn ctia Nguyen & ctv.

(2014) khi ngat dot c4y dua leo thi chiéu dai than
chinh ngin hon va chiéu cao céy dua khong ngat
dot dat 216,94 cm.

Dbuodng kinh than tai thoi diém bdm ngon dao
dong 0,77 - 0,86 cm & vu xuéan he va 0,70 - 0,76
cm & vu he thu. Khi phén tich thong ké qua phép
thit Duncan cho thdy, céng thic T1L1, T1L2,
T1L3 c¢6 dudng kinh than xép mtic 16n nhat va
khong khac biét v6i nhau nhung khac biét véi
cac cong thiic khac.

Bang 2. Anh hudng clia tudi cay con va 6 14 trén than chinh dén chiéu dai va dudng kinh than giéng

dua vang Kim Hoang Hau
Cong thtic Chiéu dai than khibadm  Puong kinh than khi buong kinh than khi
ngon (cm) b4m ngon (cm) thu hoach (cm)
xuan he he thu xuan he he thu xuan he heé thu

T1L1 183,3¢ 167,8¢ 0,85 0,75 0,97° 0,87
T1L2 195,20 179,4° 0,86° 0,75 0,93 0,82
T1L3 207,5° 187,7¢ 0,86° 0,76° 0,92 0,81°
T2L1 181,1¢ 164,9° 0,79 0,710 0,95 0,84
T2L2 191,5 174,1° 0,81° 0,73 0,90 0,79
T2L3 202,1% 182,5 0,83 0,74 0,88 0,77
T3L1 178,2¢ 154,7¢ 0,77% 0,70 0,93 0,81°
T3L2 188,30 173,5% 0,80 0,72 0,89 0,77
T3L3 198,8% 180,8® 0,80° 0,73 0,87 0,76
CV (%) 6,4 6,7 7.2 6,8 4,6 53
LSD,,, (T*L) 9,6 11,6 0,05 0,03 0,05 0,06
Trung binh  T1 195,3¢ 178,3 0,86° 0,75 0,94 0,83
tuéi  cdy T 191,2 173,8% 0,81 0,73 0,91 0,80
con T3 188,40 164,0° 0,79 0,72 0,90b 0,78
LSD, , (T) 3,5 7,2 0,03 0,02 0,02 0,03
Trung L1 180,9¢ 162,5 0,80 0,72 0,95 0,84
binhs6ld 15 191,7° 172,7% 0,82 0,73 0,91° 0,79
trénthan ;4 05 181,0° 0,83* 0,742 0,89¢ 0,78"
LSD, ,; (L) 10,8 9,3 0,01 0,01 0,02 0,03

T1: trong khi cdy chuia c6 ld that (16 mam phdt trién toi da); T2: trong khi cdy ¢6 1 1 that; T3: trong khi cdy
¢6 2 ld thét; L1: bdm ngon khi cdy dat 24 1d trén than chinh; L2: bdm ngon khi cdy dat 28 1 trén than chinh;

L3: bdm ngon khi cdy dat 32 ld trén than chinh.
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Phén tich thong ké cho thdy, cong thiic trong
cay chua c¢ 14 that va d€ 32 14 trén than c6 dudng
kinh than khi bAm ngon dat cao nhat va khac
biét so v6i cac cong thiic khac. Két qua nghién
cliu tuong tu véi két ludn ctia Mai & ctv. (1996)
cho ring cdy dua la ciy sinh trudéng v6 han va
ludn tang kich thuéc dudng kinh goc & cac chu
ky sinh trudng.

Dbuodng kinh than tai thoi diém thu hoach dao
dong 0,87 - 0,97 cm & vu xuan he va 0,76 - 0,87
cm & vu hé thu. Khi phén tich thong ké qua phép
thtt Ducan cho thay, cong thuc T1L1, T2L1 c6
duodng kinh than I6n nhat va khong khac biét véi
nhau nhung khéc biét cé y nghia véi cac cong
thic khac. Phén tich théng ké trung binh tudi
cay con va s 14 trén than cho thdy, cay con trong
khi chua c6 14 that va d€ 24 14 trén than c6 dudng
kinh théan khi thu hoach dat cao nhat va khac biét
cd y nghia & mtic 5% so véi cac cong thiic khac.
Nhu vay, trong cay khi chua c6 14 that thi cay phat
trién manh hon, do ciy con nho nén b ré chua
phat trién, khong gian doan hut chat dinh dudng
va su van chuyén chit diéu tiét sinh trudng lén
cac bo phén trén. Két hgp bam ngon sém, dinh
dudng sé tap trung nuoi cac co quan dinh dudng
va sinh thuc, trong d6 c¢é duong kinh than phat
trién t6i da. Két qua nghién ctu nay tuong tu véi
giai thich cia Hoang & ctv. (2006) cho ring, b

ré hut dinh dudng, khodng chit va hinh thanh
xytokinin van chuyén 1én trén gitp tang kinh
thudc than va phat tri€én ngon trong khi auxin
hinh thanh ti chéi ngon va tic ché than canh
phat trién, khi cat ngon va tia canh bén thi choi
bén va cac bo bo phén khac (duong kinh thén)
thoat khai trang thdi tic ché va lap tdc phat trién.

3.3. Nghién ciiu anh hudng ctia tudi cay con va s6
14 trén than chinh dén cac yéu t6 ciu thanh

nang suit giong dua vang Kim Hoang Héau

Két qua nghién ctiu & Bang 3 cho thay, cong
thtic trong khi cay c6 1 1a that (T2) thi chiéu dai
qua dao dong 17,1 - 19,5 cm (trung binh dat 18,0
cm) & vu xudn he va 16,6 - 18,7 cm (trung binh
dat 17,4 cm) & vu heé thu, duong kinh qua dao
dong 14,1 - 15,8 cm (trung binh dat 14,8 cm) &
vuxuan he va 13,3 - 15,2 cm (trung binh dat 14,0
cm) & vu he thu. D¢ day thit qua dat 3,82 - 3,91
cm (trung binh dat 3,9 cm) & vu xuan he va 3,45
- 3,54 cm (trung binh dat 3,5 cm) & vu heé thu dat
16n nhat. Khi phén tich théng ké tudi cay con cho
thay cong thiic T1 va T2 c6 chiéu dai qua, dudng
kinh qua 16n nhét va khong khac biét qua phan
tich thong ké nhung khac biét so véi cong thiic
T3. Két qua nghién ctiu phu hgp véi ly gidi cta
Mai & ctv. (1996) cho rang cay gidng c6 bo dé

khoé la tién dé cho nang sudt cdy trong cao.
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Bang 3. Anh hudng clia tugi ciy con va s6 14 trén than chinh dén cic yéu t6 ciu thanh ning sudt gidng

dua vang Kim Hoang Hau
Cong thtic Chiéu dai qua (cm)  DPuong kinh qua (cm) Do day thit qua (cm)
xuan heé he thu xuan hé heé thu xuan heé he thu
T1L1 16,4° 15,8 14,00 13,2} 3,74 3,39
T1L2 18,6° 18,2¢ 15,6° 14,6° 3,88 3,51
T1L3 17,9 17,3 14,8 14,1 3,85%® 3,48
T2L1 17,1° 16,6 14,3b 13,3 3,82 3,45
T2L2 19,5° 18,7 15,8 15,2¢ 3,91 3,54
T2L3 17,3 17,0 14,1 13,6° 3,84 3,47
T3L1 14,7¢ 14,5¢ 13,5b 12,7b 3,67 3,300
T3L2 15,20¢ 14,8% 13,7b 13,00 3,69 3,32b
T3L3 15,8b¢ 15,30 13,8" 13,00 3,71 3,34
CV (%) 4,7 5,5 38 4,2 5,2 56
LSD, (T * L) 2,4 2,1 1,2 1,2 0,12 0,12
Trung binh  T1 17,6° 17,1° 14,7 13,9 3,8 3,40
tuéi  cay T 18,0° 17,4° 14,8° 14,0° 3,9° 3,5°
con T3 15,2b 14,9 13,7} 12,9 3,7¢ 3,3¢
LSD, . (T) 1,4 1,3 0,6 0,6 0,1 0,1
Trung L1 16,1° 15,6° 13,9%¢ 13,1%¢ 3,7° 3,4%
binhs6la 1) 17,8° 17,28 15,0° 14,2° 3,80 3,50
trén than L3 17,0 16,5% 14,2} 13,6 3,7 3,4
LSD,, (L) 0,9 0,8 0,6 0,6 0,1 0,2

T1: trong khi cdy chua c6 ld that (16 mdm phdt trién toi da); T2: trong khi cdy c6 1 1 that; T3: trong khi cdy
c6 2 ld that; L1: bdm ngon khi cdy dat 24 1g trén than chinh; L2: bdm ngon khi cdy dat 28 ld trén thdn chinh;

L3: bdm ngon khi cdy dat 32 ld trén thdn chinh.

Theo doi d€ s6 1a trén than chinh cho thay,
dé 28 14 trén than chinh (L2) c6 chiéu dai qua,
duodng kinh qua va d¢ day thit qua cao hon so véi
dé 2414 (L1) va 3214 (L3) 14n lugt dao dong 15,2
- 19,5 cm (trung binh dat 17,8 cm) & vu xuan he
va 14,8 - 18,7 cm (trung binh dat 17,2 cm) 6 vu
he thu, Pudng kinh qua dao dong 13,7 - 15,8 cm
(trung binh dat 15,0 cm) & vu xuan he va 13,0 -
15,2 cm (trung binh dat 14,2 cm) & vu he thu. B¢
day thit qua dat 3,69 - 3,91 cm (trung binh dat 3,8

cm) & vu xudn he va 3,32 - 3,54 cm (trung binh

dat 3,5 cm) & vu hé thu. Khi phén tich thong ké
cho thay cong thiic L2 ludn 16n nhét va khac biét
so v&i cac cong thiic khac. Két qua phu hgp véi
giai thich ctia Hoang & ctv. (2006) cho ring, s6
la trén cay hop ly 1a co s6 ting nang suét do cac

la déu dugc quang hgp va tong hgp chét hiiu co.

banh gia tuong tac gitia cac yéu t6 thi cong
thiic T1L2 va T2L2 khong khac biét qua phép
thtt Duncan va xép mtic I6n nhat so véi cac cong
thic khac 6 muc sai khac c6 y nghia 5%. Trong
do, cong thiic T2L2 (trong cay co 1 14 that va dé
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28 14) céac chi tiéu 16n nhat: chiéu dai qua dat 19,5
cm vy xuan he va 18,7 cm vy he thu, dudng kinh
qua dat 15,8 cm 6 vu xuén he va 15,2 cm & vy he
thu va d¢ day thit qua dat 3,91 cm & vu xuan he
va 3,54 cm & vu he thu.

3.4. Nghién cttu anh hudéng cua tudi cay con va
$0 14 trén than chinh dén nang suit va chat

lugng giong dua vang Kim Hoang Héau

Két qua nghién ctiu tai Bang 4 cho thdy, khai
lugng qua & cong thiic trong khi céy co 1 14 that
(T2) 16n nhat dao dong 1,73 - 1,89 kg/qua (trung

binh dat 1,8 kg/qua) & vu xuan he va 1,55 - 1,82
kg/qua (trung binh dat 1,7 kg/qua) & vu he thu.
Cong thiic d€ 28 1a (L2) 16n nhat dao dong 1,62
- 1,89 kg (trung binh dat 1,8 kg/qud) & vu xuan
he va 1,38 - 1,81 kg/qua (trung binh dat 1,6 kg/
qua) & vu heé thu. Trong d6, cong thiic T2L2 I6n
nhat dat 1,89 kg/qua & vu xuan he va 1,81 kg 6 vu
heé thu, tiép dén cong thic T1L2 dat 1,85 kg/qua
6 vu xuan he va dat 1,74 kg/qua vu he thu. Khi
phan tich thong ké cho thiy cong thic T1L2 va
T2L2 c6 khoi lugng qua 16n nhét va khong khac
biét & mtic sai khac c6 y nghia 5%. So sanh trung

Bang 4. Anh hudng ctia thoi gian uom va s6 14 trén than chinh dén ning sudt va chit lugng giong

dua vang Kim Hoang Hau
Cong thiic Khéi lugng qua (kg) Niéng suat (tin/ha) Do brix (%)
xuan he heé thu xuan he heé thu xuan he heé thu

T1L1 1,69 1,51 33,8 30,25 11,0t 10,6b
T1L2 1,85 1,74° 37,0° 34,8° 11,7> 11,3b
T1L3 1,80 1,65% 36,0 33,0% 11,1% 10,8
T2L1 1,72b 1,55b 34,45 31,0° 10,9 10,4¢
T21L2 1,89° 1,81° 37,8 36,2¢ 12,0° 11,6°
T2L3 1,73b 1,62 34,6° 32,4 11,4 11,1
T3L1 1,59b 1,29¢ 31,8 25,8 10,9 10,5¢
T3L2 1,62b 1,38 32,40 27,6 11,6 11,2¢
T3L3 1,65b 1,400 33,0 28,00 11,3 11,00
CV (%) 6,6 6,1 7.2 6,9 5.8 53
LSD,, (T *L) 0,15 0,26 3,0 5.2 0,6 0,5
Trung binh  T1 1,8 1,6% 36,0° 32,0% 11,3¢ 10,8¢
tuéi  cdy T 1,8 1,7¢ 36,0° 34,00 11,40 11,0°
con T3 1,6° 1,4° 32,0° 28,0° 11,3b 10,9
LSD, , (T) 0,1 0,2 1,6 3,0 0,1 0,1
Trung L1 1,7b 1,5 34,00 30,0° 10,9 10,5b
binhs6ld 15 1,8 1,6° 36,0° 32,0° 11,8° 11,4°
trén than 5 1,70 1,5 34,00 30,00 11,3 11,0
LSD,, (L) 0,1 0,1 1,2 1,9 0,4 0,4

T1: trong khi cdy chua c6 1d that (16 mdm phdt trién t6i da); T2: trong khi cdy 6 1 1d that; T3: trong khi cdy
6 2 1d thdt; L1: bdm ngon khi cdy dat 24 1d trén than chinh; L2: bdm ngon khi cdy dat 28 ld trén than chinh;

L3: bdm ngon khi cdy dat 32 ld trén thdn chinh.
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binh tudi cay con va s6 1 trén than qua phén tich
thong ké cho thdy, cong thiic trong cay khi cay c6
chua c6 1a that va c¢6 1 1a that c6 khéi lugng qua
cao nhét két hgp dé 28 1a trén than thi nang sudt
dat cao nhat & ca 2 thoi vu va khac biét c6 y nghia

6 muic 5% so v6i cac cong thiic khac.

Néng suét tai cong thtic trong khi cay dat 1
la that (T2) 16n nhat dao dong 34,4 - 37,8 tan/ha
(trung binh dat 36,0 tdin/ha) & vu xuan he va dat
31,0 - 32,4 tin/ha (trung binh dat 34,0 tdn/ha) &
vu he thu va cong thic d€ 28 1a (L2) 16n nhét dao
dong 31,8 - 37,8 tan/ha (trung binh dat 36,0 tdn/
ha) & vu xuan he va dat 27,6 - 36,2 tin/ha (trung
binh dat 32,0 tdn/ha) & vu he thu. Trong dd, cong
thiic T2L2 16n nhat dat 37,8 tAn/ha & vu xuan hé
va dat 36,2 tin/ha & vu he thu, ti€p dén cong thtic
T1L2 dat 37,0 tdn/ha & vu xuin heé va dat 34,8
tdn/ha & vu he thu, ca 2 cong thiic khong khac
biét qua phép thii Duncan. Két qua nay tuong tu
v6i két ludn caa Nguyen & ctv. (2014) khi ngat
dot cay dua leo la bién phap lam ting nang suat
tir 28,9 1én 31,73 tidn/ha.

Do brix tai cong thiic d€ 28 14 (L2) ¢ d6 brix
cao nhat dat 11,6 - 12,0 % (trung binh dat 11,8%)
6 vu xuan he va dat 11,2 - 11,6 % (trung binh dat
11,4%) vu he thu. Cong thtic T2L2 c6 do brix cao
nhat dat 12,0% & vu xuian heé va 11,6 % & vu he
thu, cd su khac biét ¢ y nghia so véi cac cong
thiic trong thi nghiém qua phan tich théng ké.
Qua phan tich thong ké khi so sanh trung binh
tudi ciy con va s0 la trén than cho thdy, cong
thiic trong cay khi c6 1 14 that va cong thic dé
28 14 c6 do brix cao nhit va c6 su khac biét co y
nghia & mtic 5% so véi cac cong thiic trong thi
nghiém. Nhu vay, s6 1 trén cay it hodc qua nhiéu
thi do brix cua cay dua déu anh hudng, két qua
nghién ctiu nay tuong tu véi két luan cia Hoang

& ctv. (2006) cho rang dién tich 14 qua thép thi
ndng suit quang hgp thap, chat lugng giam, so6
14 nhiéu va khong cén d6i lam giam kha nang
quang hop, tii d6 gidm nang suét va chét lugng
cay trong, dién tich 14 t6i uu la dién tich c6 hiéu

sudt quang hgp cao nhit.

4. Két Luan

Tudi cay con anh hudng dén sinh trudng va
phat trién giai doan ddu cua ciy dua vang Kim
Hoang Hau, trong cdy khi chua c6 14 that thi thoi
gian ti trong dén ra hoa duc, ra hoa céi va dau
qué muén nhat lan lugt 17, 23, 34 ngay 6 vu xuan
he va & vu he thu la 15, 22, 32 ngay. Cong thtc
trong khi ciy chua c6 14 that va d€ 32 14 trén than
chinh thi thoi gian tii trong dén bim ngon va qua
chin 1a dai nhat l4n lugt 1a 47 va 80 ngay & vu
xuan he, & vu he thu la 44 va 74 ngay. Cong thtic
trong khi céy c6 1 1a that va d€ 28 14 (T2L2) co
nang sudt va do brix cao nhit lan lugt dat 37,8
tdn/ha va d6 brix 12% & vu xuin he, vu hé thu dat
36,2 tan/ha va do brix 11,6%. Cong thiic trong
cdy co 1 1a that va d€ 28 14 trén than chinh thi
cay dua vang Kim Hoang Hau trong trong nha
mang va diéu kién tuong tu cho nang suét va do

brix cao nhit.

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia
cactac gia
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ABSTRACT

Homalomena occulta, a member of the Araceae family, is a
medicinal plant of high economic value widely used in traditional
medicine. Clonal propagation via stem cuttings offers several
advantages, including maintaining genetic fidelity, ensuring high-
quality seedlings. This study aimed to determine the optimal
concentration of a-naphthaleneacetic acid (NAA), the appropriate
treatment duration, and the most suitable substrate formulation to
enhance the growth performance and nursery-stage transplanting
success of Homalomena occulta. The results showed that treating
cuttings with 150 ppm NAA for 60 sec yielded the best outcomes,
with an average of 20.1 roots, and a root length of 27.7 cm. The
most effective growing medium for the nursery stage was a mixture
of 25% Tribat soil, 50% sand, and 25% coir dust. This substrate
achieved a survival rate of 85.8%, shoot height of 27.7 cm, an
average of 3.9 leaves, stem diameter of 14.4 mm, transplanting
success rate of 99.4%, and a Dickson quality index of 1.8. This study
provides a scientific basis for optimizing propagation techniques
and nursery practices for Homalomena occulta, contributing to
large-scale production and conservation of this valuable medicinal
species.
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1. D4t Vin DPé

Thién nién kién (Homalomena occulta) 1a loai

TOM TAT

Thién nién kién (Homalomena occulta) thudc ho Ray (Araceae) 1a
loai dugc liéu c6 gia tri cao, dugc ting dung rong rai trong y hoc
6 truyén. Cay gidng dugc nhan giéng vo tinh bang phuong phap
gidm hom sé mang lai nhiéu vu diém, bao gébm duy tri chat lugng
giong va bao ton dic tinh di truyén cua ciy me. Nghién ctiu nay
dugc thuc hién nham xac dinh néng d¢ xu ly thich hgp cua axit
a-naphthaleneacetic (NAA), thoi gian xt ly t6i uu va cong thiic gia
thé phu hgp d€ nang cao kha nang sinh trudng va ty 1é xudt vuon
cta cdy thién nién kién trong giai doan vuon uom. Két qua cho
thdy, xt ly hom v6i NAA & nong do 150 ppm trong 60 gidy cho
hiéu qua cao nhat dat 20,1 ré va chiéu dai ré 27,7 cm. Cong thtic
gia thé gobm 25% dat Tribat, 50% cat va 25% mun dita dugc xac
dinh la pht hgp nhat cho giai doan vuon uom, véi ty 1é hom song
dat 85,8%, chiéu cao choi 27,7 cm, s6 14 trung binh 3,9 14, dudng
kinh than 14,4 mm, ty 1é xuat vuon 99,4% va hé s6 chat lugng
Dickson dat 1,8. Nghién ctiu nay cung cip co s6 khoa hoc cho viéc
toi uu hoa quy trinh nhéan giong va uom cay thién nién kién phuc
vu san xuat quy mo 1én.

Phuong phap nu6i cdy mo gitp nhan giong
nhanh nhung doi hoi chi phi cao va diéu kién
phong thi nghiém nghiém ngdt, gay khé khin

dugc liéu quy thudc ho Ray (Araceae), c6 gia tri
kinh t€ cao nhé ham lugng tinh d4u giau hoat
chat sinh hoc nhu linalool, p-caryophyllene c6
tac dung khang viém, gidm dau va ho trg diéu
tri cac bénh vé xuong khép. Tuy nhién, do khai
thdc qua muc va pham vi phan bé han ché, loai
nay da dugc dua vao danh sach cac loai dugc bao
ton (Nguyen & ctv., 2007), do do viéc phat trién
ngudn giéng dé phuc vu béo ton va san xudt la
hét stic can thiét.

trong ting dung thuc té. Trong khi dé, giam hom
la mot phuong phap nhan giong vo tinh don gian,
dé thuc hién, it ton kém va c6 thé ap dung truc
ti€p trong diéu kién san xuat. Tuy nhién, hiéu qua
cta phuong phap nay phu thudc vao nhiéu yéu
t0, trong do cd hai yéu t6 quan trong la chat diéu
hoa sinh trudng va gia thé gidm hom.

Axit a-naphthaleneacetic (NAA) la chat kich
thich sinh trudng phd bién, c6 tic dung kich
thich sy hinh thanh ré va cai thién kha nang sinh
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truéng cua cay giam hom. Bén canh dé, gia thé
giam hom ddng vai tro quan trong trong viéc
cung cap d6 4m, chit dinh dudng va tao mdi
truong thich hgp cho sy phat trién cta céy. Su
khac biét vé ddc tinh vat ly va hoa hoc cua gia
thé, nhu kha nang giti 4m, do thodng khi va do
pH, c6 anh hudng dang k& dén sy hinh thanh hé
ré va sinh trudng ctia cay con (Long, 1932; Dole
& Wilkins, 1999).

Nghién ctiu nay dugc thuc hién nham xdc
dinh néng d6 va thoi gian xt ly NAA téi uu,
ciing nhu cong thtic gia thé phu hgp d€ nang cao
ty 1¢ song, kha ndng sinh trudng va chét lugng
cay giong trong giai doan vuon uom. Két qua
nghién ctiu gép phan hoan thién quy trinh nhan
giong thién nién kién, phuc vu muc tiéu bao ton
va phat trién loai ciy dugc liéu quy nay trong
diéu kién san xudt quy mo l6n.

2. Vat Liéu va Phuong Phap

Hom ct thién nién kién 1,5 tudi, mang 02 mat

ngu cua cay khoe manh, cé chiéu dai 6 - 7 cm va
khong bi sau bénh (Hinh 1).

Hinh 1. Hom ct thién nién kién st dung
trong thi nghiém.

Chat diéu hoa sinh trudng thuc vat dugc su
dungla NAA d¢ tinh khiét > 99% (hang BioBasic,
Canada).

Gia th€ gom: dat Tribat la dit nhan tao véi
thanh phéan chinh bao gom da lugng (chat hitu co
24,91%, chat mun: 14,45%, K O tong s6: 0,73%,
P205 téng s6: 0,30%, pH: 5,8 - 6,5, CEC: 44.69
meq/100 g) va trung vi lugng (Mg, Mn, Zn, B,
Cu, Mo va Sat dang chelate); cét trung binh (kich
thudc hat 0,25 - 0,5 mm); tro trdu hun; phan trun
qué va muyn dua da xt ly.

2.1. Thi nghiém 1: Anh huéng ciia NAA dén qua
trinh ra ré cia hom gidng thién nién kién

Thi nghiém hai yéu t6, bo tri theo kiéu hoan
toan ngau nhién (CRD) véi 9 nghiém thic va 3
l4an 14p lai. Téng s6 6 co sd1a 9 x 3 =27. Méi 6 co
sG 6 20 cay. Tong s6 céy la 540 cay.

Yéu té6 A gom 3 nong do NAA (Al: 100 ppm,
A2:150 ppm va A3: 200 ppm)

Yéu t6 B gom 3 khoang thai gian (T1: 30 giay,
T2: 60 giay va T3: 90 giay)

Céach tién hanh: Hom cu thién nién kién thu
thap vé dugc lam sach, cit thanh doan c6 do dai
khoang 6 - 7 cm, dem ngdm trong dung dich
NAA & cac mtic ndng d¢ va thoi gian khac nhau
(100, 150, 200 ppm va 30, 60, 90 giay). Sau do,
hom dugc ldy ra dé kho rdo trong 15 phat va
dugc trong vao trong bau uom c6 kich thuéce 12
x 25 cm véi gia thé bao gom 25% dat, 50% cat
va 25% mun dta (Le & ctv,, 2020). Dét bau c6
chtta hom giéng trong nha luéi, tusi nudc hang
ngay, ddm bao d6 dm 75 - 80% dugc kiém tra
bang may do d6 &m MP Kit-406.

T4t ca cac chi tiéu do vao thoi diém 60 ngay
sau trong (NST). Cac chi tiéu theo doi gom:

o Tilé¢ hom song (%): S6 hom song/s6 hom
dugc giam ban dau.

e S8 choi/hom (chéi): Dém s6 choi trén
hom.
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o Chiéu cao choi (cm): Po tu vi tri moc
choi dén vi tri cao nhat.

o S0 1a (ld/choi): Bém s6 14 (thdy r6 cudng
14 va phién 14) trén chdi ctia than chinh.

« Duodng kinh than (mm): Dung thuéc kep
dién tt do cach gbc 5 cm.

o SO&ré(ré): Dém toan bd ré mocra tii hom.

o  Chiéu dai ré (cm/céy): Do chiéu dai tit c6
ré dén vi tri dai nhat.
2.2. Thi nghiém 2: Anh hudng cta gia thé dén
sinh trudng va ty 1é xuit vuon ciy giong
thién nién kién giai doan vuon uom

Thi nghiém don yéu t6, dugc bé tri theo kiéu
hoan toan ngau nhién véi 5 nghiém thtic va 3 1an
13p lai. S6 6 ca s la5x 3 =15. Mbi 6 ¢ sG 6 25
cay. Tong s6 cay la 375 cay.

Nam cong thiic phoi tron gia thé gom:

o GI1:25% dat Tribat + 50% cat + 25% mun
duia (DC).

o G2:10% phan trun qué + 10% tro trdu +
80% mun dtia.

e G3:15% dat Tribat + 15% tro trau + 70%
mun dtia.

o G4:20% dat Tribat + 20% tro trau + 60%
mun dtia.

e G5:25% dat Tribat + 25% tro trau + 50%
mun dira.

Cach tién hanh: St dung nong do NAA va
thoi gian xu 1y t6t nhét ctia thi nghiém 1 d€ xu ly
hom gidéng trudc khi trong vao cac bau uom gia
thé theo tling nghiém thtc tuong Ging. Chuén bi
gia thé thong qua viéc kiém tra nguyén liéu trude
khi xti 1 gobm tro trau hun, dat, cat, mun duia. Sau

khi xti Iy cac loai gia thé dugc phdi tron theo cong
thiic tuong ting, G v6i ché phdm Trichoderma
(dang bot, ham lugng > 10° bao ti/g) véi liéu
lugng 3 g ché phdm/kg gia thé trong 30 ngay va
dung bat che kin dong 0. Trong thoi gian G, dao
tron dong 0 10 ngay/lan va tudi nudc gitt 4m. Sau
do, 1ay mau tai 5 vi tri phan bo trén déng u va
dem phan tich cac tinh chat vat ly, héa hoc. Cho
gia thé vao bich c6 kich thudc 12 x 25 cm va tién
hanh giam hom.

Chi tiéu theo déi: & thoi diém 60 NST theo
doi céc chi tiéu ti 16 hom séng (%), chiéu cao
choi (cm), s6 14 (18/chéi), duong kinh than (mm)
(phuong phap theo doéi tuong tu thi nghiém
1); khoi lugng chdt kho trén mat dat (ré kho)
trén hom (g) (RDW), khdi lugng chat kho trén
mdt dat (choi, 1a) trén hom (g) (SDW), chiéu
cao phan trén mat dit (cm) (SH), dudng kinh
goc chdi (mm) (RCD), tit d6 hé s6 chat lugng
Dickson (DQI) dugc tinh bang céng thiic: DQI=
(SDW + RDW) / ((SH/RCD) + (SDW/RDW)).

2.3. Phuong phap xti ly s6 liéu

S6 liéu dugc thu thép, tong hop tinh todn bang
phan mém Microsoft Excel; phan tich phuong
sai “ANOVA” va tric nghiém phan hang LSD
bang phan mém R 4.2.3. SO liéu & thi nghiém 1
dugc chuyén d6i bang cong thiic: 100 - 1/(4n) va
arcsin (x)1/2 d€ phan tich thong ké.

3. Két Qua va Thao Luian

3.1. Anh huéng ciia NAA dén qua trinh ra ré
ctia hom gidng thién nién kién

Qua s6 liéu Bang 1 cho thiy nong do NAA va
thoi gian xt ly cing nhu sy tuong tac cua hai yéu
t6 nay da anh hudng dén qua trinh ra chéi cta
hom thién nién kién va sy khac biét c6 y nghia
gitia cac nghiém thdc. Khi xt Iy mau hom cta
cay thién nién kién bang NAA vé6i néng do 150
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ppm trong 60 gidy cho két qua vé ty 1é hom s6ng  y nghia trong thong ké so véi cac nghiém thtic
(90%) va chiéu cao chéi (23,2 cm) khéc biét ¢c6  con lai.

Bang 1. Anh hudng ctia axit a-naphthaleneacetic (NAA) va thgi gian xit Iy dén ty 1é hom séng,
s6 choéi trén hom, chiéu cao choi va dudng kinh than cta cay thién nién kién & thoi di€ém 60 ngay

sau trong
Chi tiéu Nong do NAA Thai gian (s) (T) TB (A)
(ppm) (A) 30 60 90
Ty 1¢ hom 100 80,0 62,7¢ 67,74 70,1
song (%) 150 76,7 90,0% 86,7%¢ 84,44
200 95,0° 75,0%¢ 82,7° 84,24
TB (T) 83,9 75,95 79,048
CV (%) = 54 F, = 33,2 F = 8,05 F, = 14,8*
S6 choi trén 100 1,8 1,8 2,0 1,948
hom (choi) 150 1,7 2,0 2,1 1,94
200 1,8 1,8 1,8 1,87
TB (T) 1,8° 1,948 2,0
CV (%) =52 F, =3,85F =825 F,_ =28
Chiéu cao 100 17,24 19,9¢ 18,8¢ 18,6°
choi (cm) 150 19,9¢ 23,20 24,07 22,44
200 16,4¢ 19,0° 21,4° 18,9
TB (T) 17,8¢ 20,7 21,44
CV (%) =2,3 F, = 180,0* E_= 151,3*; F,_ = 15,0**
Pudng kinh 100 9,6° 9,5 8,8¢ 9,38
than (mm) 150 10,7¢ 10,7¢ 9,2bcd 10,24
200 8,1¢ 9,5 10,0% 9,28
TB (T) 9,548 9,94 9,38

CV (%) =4,2;F, =17,3*; F_ =4,7*;F, = 14,6

Trong cung mot nhém, cdc gid tri trung binh c6 cung ky tu: di kém thé hién sy khdc biét khong c6 y nghia trong
théng ké; *: sy khdc biét rdt c6 y nghia trong thong ké & miic o = 0,05; **: su khdc biét rdt cé y nghia trong
thong ké & miic a = 0,01; TB: trung binh; NAA: axit a-naphthaleneacetic.

O thoi diém 60 NST, s6 ré va chiéu dai ré ctia
hom thién nién kién dugc xti ly v6i nong do NAA
150 ppm trong thoi gian 60 gidy dat két qua tot
nhit 14n lugt 1a 20,1 ré va c6 chiéu cao 27,7 cm
(Bang 2). Trong khi do, cac nong d¢ khac (100

va 200 ppm) c6 sO ré va chiéu dai ré thip hon,
cho thiy néng do NAA qué thip hodc qua cao
déu khong c6 lgi cho qua trinh hinh thanh ré t6i
uvu. Bén canh d6, s6 14 cia hom thién nién kién
cling dugc ghi nhan & NAA 150 ppm véi thoi
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gian 60 gidy 6,7 la, khac biét khong cé y nghia
trong thong ké so véi s6 1a 6 NAA 100 ppm vé6i
thoi gian 90 gidy (7,1 1a) (Bang 2). Diéu nay cho
thdy anh hudng tich cuc cia NAA khong chi d6i
v6i su ra ré ma con giup ting cuong su phat trién
choi va la, tti do cai thién chat lugng hom giong
(Hinh 2). Vi vay, day la nong d¢ va thoi gian

dugc xac dinh 1a phtt hgp nhéat cho qua trinh ra
ré va sinh trudng cua hom giong thién nién kién.
Két qua nay phu hgp véi Pham & ctv. (2024) khi
stt dung 150 ppm NAA ngam hom cu thién ni¢n
cho s8 choi, s6 ré va chiéu dai ré 1a cao nhit 1an
lugt 1a 1,53 chéi; 5,53 ré va 12,03 cm.

Bang 2. Anh huéng ctia axit a-naphthaleneacetic (NAA) va thai gian xi Iy dén s6 14, s6 ré va chiéu
dai ré ctia cay thién nién kién & thoi diém 60 ngay sau trong

Chi tiéu Nong do NAA Thoi gian (s) (T) TB (A)
(ppm) (A) 30 60 90
S6 14 (14) 100 5,7¢4 6,1¢ 7,10 6,34
150 6,3 6,7 6,205 6,44
200 4,7¢ 6,1¢ 6,40 5,78
TB (T) 5,6 6,38 6,6
CV (%) = 2,8; F, = 394" F_ = 75,25 F,__ = 28,7**
S6 1é (ré 100 15,8b 12,8 15,9 14,8"
150 15,0¢ 20,1° 16,4 17,24
200 14,7¢ 16,0t 14,2¢ 15,0
TB (T) 15,2° 16,3* 15,5
CV (%) = 2,4 F, = 116,55 F_ = 22,3* F,__ = 108,9**
Chiéu dai ré 100 26,9 26,20 27,2 26,8
(cm) 150 25,5¢ 27,7° 25,44 26,2
200 23,3¢ 26,6 25,8 25,28
TB (T) 25,2¢ 26,8 26,17

CV (%) = 1,7; F, = 26,5**; F_ = 28,1*; F__ = 20,9**

Trong ciing mot nhom, cdc gid tri trung binh cé cung ky ty di kém thé hién sy khdc biét khong cé y nghia
trong thong ké;**: sy khdc biét rdt c6 y nghia trong thong ké 6 miic a = 0,01; TB: trung binh binh; NAA: axit

a-naphthaleneacetic.
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100 ppm 100 ppm 100 ppm 150 ppm 150 ppm 150 ppm 200 ppm 200 ppm 200 ppm

NAA +
30s

NAA +
60s

NAA +
90s

NAA +
30s

NAA + NAA +
60s

NAA +
30s

NAA +
60s

NAA +

~ 90s 90s

Hinh 2. Anh hudng ctia axit a-naphthaleneacetic (NAA) va thai gian xG Iy dén qué trinh ra ré ctia
hom thién nién kién thoi diém 60 ngay sau trong.

3.3. Anh huéng chia gia thé dén sinh truéng va
ty 1é xudt vuon cay giong thién nién kién
giai doan viion uom
Qua két qua & Bang 3 va 4 thdy cong thuc gia

thé d6i ching: 25% D + 50% C+ 25% MD cho

ra két qua tot nhat vé ti I¢ hom séng (85,8%),

chiéu cao choi (27,7 cm), s6 1a (3,9 1a), dudng

kinh than (14,4 mm), ty 1é xudt vuon (99,4%) va
hé s6 chat lugng Dickson (1,75). Do cdng thtic
phoi tron 25% D + 50% C+ 25% MD véi cat la
thanh phén chinh trong viéc tang kha nang thoat

nudc va giam hién tugng nén chit gia thé, trong

khi mun dua (25%) giup duy tri d6 4m 6n dinh
ma khong gy tng, dam bao cay phat trién khoe
manh (Hinh 3). So véi céc cong thtic khac c6 ty
1é mun dtia cao hon (50 - 80%) c6 thé ting do
toi x6p nhung git 4m lau, dé gay 4m udt kéo dai
la lam gidm sy thong khi, tii d6 anh huéng dén
su phét trién cta hé ré. Diéu nay phu hgp véi
két qua ctia Le & ctv. (2021) khi tién hanh trén
loai Homalomena pierreana Engl., da ching to
gia thé€ gidm hom thién nién kién can d¢ toi x6p,
thoat nudc tét nhu cong thiic phdi tron 25% D +
50% C+ 25% MD.
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Bang 3. Anh hudng ctia gid thé dén ty 1¢ cay séng, chiéu cao choi, s6 14 va dudng kinh than ctia cay
thién nién kién & thoi diém 60 ngay sau trong

Ty 1é phoi tron gia thé TLHS (%) CCC (cm) SL (14) DKT (mm)
25% D + 50% C+ 25% MD (PC) 85,8¢ 27,7 3,9 14,4
10% PTQ + 10% TT + 80% MD 65,7° 22,5 3,5° 9,0
15% D + 15% TT + 70% MD 66,4° 21,3¢ 2,64 8,14
20% D +20% TT + 60% MD 83,3° 21,7 3,0° 8,3¢
25% D +25% TT + 50% MD 67,5° 22,0 3,1¢ 10,5°
CV (%) 5,4 1,6 3,7 1,9
17,9%* 148,8** 52,4** 590,0**

tinh

Trong ciing mot cft, cdc gid tri trung binh c6 ciing ky ty di kém thé hién sy khdc bigt khong cé y nghia trong
thong ké; **: su khdc biét rdt cd y nghia trong thong ké 6 miic o = 0,01. D: ddt; C: cdt; MD: mun dvia; PTQ:
phén trun qué; TT: tro trdu; TLHS: ty 1¢ hom séng; CCC: chiéu cao cdy; SL: s6 ld; DKT: dudng kinh than.

Bang 4. Anh huéng cta gia thé dén ty 1¢ xudt visn va hé s6 chit lugng Dickson clia cay thién nién
kién & thoi diém 60 ngay sau trong

Ty 1é phoi tron gia thé TLXV (%) DQI
25% D + 50% C+ 25% MD (BC) 99,4* 1,8*
10% PTQ + 10% TT + 80% MD 87,7° 1,3
15% D + 15% TT + 70% MD 74,8¢ 1,0¢
20% D +20% TT + 60% MD 77,4¢ 1,3
25% D +25% TT + 50% MD 78,8¢ 1,3
CV (%) 0,7 5,1

797,7%* 46,2**

tinh

Trong cling mot cit, cdc gid tri trung binh c6 ciing ky tu di kém thé hién sy khdc biét khong c6 y nghia trong
thong ké **: su khdc biét rdt c6 y nghia trong thong ké é miic o = 0,01; D: ddt; C: cdt; MD: mun diia; PTQ:
phan trim qué; TT: tro trdu; TLXV: ty 1é xudt vudn; DQI: Dickson’s quality index (H¢ s6 chdt ligng Dickson).
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10%PTQ +
10%TT +
80%MD

25%D + 50%C
+ 25%MD

15%D + 15%TT)20%D + 20%TT)259%D + 25%TT
+ 70%MD

+ 60%MD + 50%MD

Hinh 3. Anh hudng ctia gid thé dén su phat trién ctia hom thién nién kién
thoi diém 60 ngay sau trong.

4. Két Luan

Két qua nghién ctiu cho thdy st dung nong
do axit a-naphthaleneacetic 150 ppm trong thoi
gian 60 giay la muc nong do va thai gian thich
hop nhat cho qua trinh xt ly hom gidng thién
nién kién. Cay non thu dugc sau 60 ngay c6 binh
quan 2,1 choi, 20,1 ré va chiéu dai ré 27,7 cm.
Cong thtic gia thé: 25% D + 50% C+ 25% cho két
qua tot nhat véi ti1é hom song (85,8%), chiéu cao
choi (27,7 cm), s6 1a (3,9 1a), duong kinh than
(14,4 mm), khoi lugng than 14 kho (1,7 g/cay) va
hé s6 chat lugng Dickson (1,8).

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia

cac tac gia.

L6i Cam On

Chung t6i xin chén thanh cam on Truong Dai
hoc Nong Lam Thanh ph6 H6 Chi Minh da hé
trg kinh phi cho d€ tai ma s6 CS-SV24-NH-04.
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ABSTRACT

Saltwater intrusion presents a global challenge that adversely
affects ecosystems, depletes freshwater resources, compromises
human health, and hinders agricultural development. Therefore,
the development of efficient desalination methods has become
critically important. Among emerging solutions, microalgae-
based desalination has gained significant attention due to its high
efficiency, cost-effectiveness, and environmental sustainability.
This study summarizes current knowledge on the mechanisms,
influencing factors, and practical applications of microalgae
(Chlorophyta) in desalination. Microalgae desalinate water mainly
through two mechanisms: biosorption and bioaccumulation.
Cultivation of microalgae can be employed in different
photosynthetic bioreactors, in which open pond systems are
particularly promising due to their scalability, low operational
costs, and ability to harness solar energy. The application of
microalgae for desalination addresses salinization and contributes
to sustainable development goals by promoting ecological balance.

Cited as: Nguyen, V. B., Nguyen, Q. T. N., Nguyen, K. D, Bui, T. T. T., & Vu, V. N. H. (2026).
Exploring microalgae (Chlorophyta)-based desalination and open-system cultivation strategies. The
Journal of Agriculture and Development 25(2), 24-37.
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1. it Vin Dé

Xam nhdp mdn 1a hién tugng nudc bién

TPHCM, TP. H6 Chi Minh

TOM TAT

Qua trinh xAm nh4p man da trd thanh mot thach thtic toan cau khi
gay nhiéu tac dong tiéu cuc 1én hé sinh thai, suy gidam nguén nudc
ngot, anh hudng dén stic khoe va kim ham su phét trién ctia ndng
nghiép. Trudc thuc trang nay, viéc nghién ctiu cac giai phap khu
mdn hiéu qua la yéu ciu cap bach hién nay. Trong s6 cac phuong
phdp dang dugc phat trién, kht min bang vi tdo dang nhan dugc
nhiéu sy quan tdm nhd hiéu qua cao, chi phi thdp va co tinh bén
viing v6i mdi trudng. Nghién ctiu nay téng hgp cac co ché, yéu t6
anh hudng va ting dung thuc tién cta vi tdo (Chlorophyta) trong
qua trinh kht mén. Vi tdo khii min béng hai co ché chinh 13 hip
thu sinh hoc va tich liy sinh hoc, trong dé hiéu suat xt ly phu
thuc cac yéu té moi trudng nhu pH, nhiét do, anh sang. Vi tao c6
thé dugc nudi cdy & cac hé thong quang hoc khac nhau, trong dé
hé thong nuoi cdy md dugc danh gia cao nho kha ning mé rong
quy md, gidm thiéu chi phi van hanh va tdn dung ning lugng mat
troi. Cong nghé stt dung vi tdo khtt mén gitp gop phan giai quyét
van dé vé mdi trudng, bdo vé can bang sinh thai va huéng dén muc
tiéu phat trién bén viing.

binh trong nhiéu nam, va tiép tuc ting dén thang
3 ndm 2025 khi d¢ sdu xdm nhép ti 45 - 60 km
tai cac ctia song Ctiu Long (Vo & ctv., 2021).

dang cao xam nhép sau vao trong dat lién va lam
cho ham lugng muodi tang vugt muc cho phép
(Prusty & Farooq, 2022). Hién nay, tinh hinh
xam nhép man & Viét Nam dién ra ngay cang
phtic tap, dic biét 1a cc tinh & ving Pong bing
Song Ctiu Long. Theo nghién ctiu ctia Vo & ctv.
(2021), ndm 2019 - 2020 d6 mén bao phu tinh
Bén Tre da ting tii 3 dén 7%o v6i do sau xam
nhap khoang 85km. Tinh hinh xd4m nhap man
vao ndm 2024 dugc du bao cao hon mtic trung

Hién tugng xam nhdp mén khong chi dién ra &
Dbong bang song Cuiu Long (Viét Nam) ma con
de doa dén nhiéu khu vuc trén thé giéi nhu Dia
Trung Hai, Bic My (Cao & ctv., 2021). Xam nhép
min c6 thé xudt phat tii ty nhién hodc do hoat
dong san xuit cta con ngudi. Vao mua kho, muc
nudc & song thap trong khi thuy triéu dang cao
khién nudc bién chay ngugc dong, gay ngép lut,
nhiém mén va sat 16. Ngoai ra, cac hoat dong san

xudt cia con ngudi nhu viéc khai thac nguon
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nudc ngdm, nudi trong thuy san, khai thac nong
nghiép mot cach qua muc ciing gay nén hién
tugng xam nh4p mdn. Su néng lén toan cau lam
muc nudc bién dang cao cing khién qua trinh
x4m nhap min dién bién phic tap hon (Moore
& Joye, 2021).

Qua trinh xam nhép mén anh hudng tiéu cuc
1én stic khoe va cudc song ctia con ngudi. Viéc
tiép xic thudng xuyén véi nude mén co thé gay ra
cac bénh ly nhu viém da, cac bénh vé gan, huyét
ap cao hay bénh than (Mueller & ctv., 2024).
bt bi nhiém man gay anh hudng tiéu cuc dén
sinh trudng va phat trién cua cac loai cay trong.
Khi thiéu nudc ngot, ndong dan khong thé tudi
tiéu cac loai céy an qua, hoa mau va luong thuc
khién nén nong nghiép phat trién tri tré (Tran &
ctv,, 2012). Do do, can tién hanh cac phuong an
chéng xdm nhap méin d€ bao vé hé sinh thai, stic

khoe va kinh té cia nguoi dan.

Nhiéu bién phap chong xdm nhdp mdn va
cong nghé khi min nudc 6 quy mo 16n va ho
gia dinh da dugc ti€n hanh. Xay dung cong trinh
thuy loi chdng man, cac hé du tri nudc ngot
gitp diéu tiét, kiém soat nudc mdn xam nhép
va luu trii nude ngot thuong dugc thuc hién &
pham vi 16n va tén nhiéu kinh phi d€ x4y dung
lap dit, stia chiia, bao tri. D6i v6i quy mé ho gia
dinh, phuong 4n gia c6 dé bao, nao vét muong
dugc trién khai nhung phuong an nay c6 thé
tang nguy co tich liy muodi trong dat, gay suy
giam chit lugng dat (Nguyen & Nguyen, 2024).
Mot cong nghé khtt man phd bién dugc st dung
hién nay la loc thdm thdu ngugc (RO), cong nghé
nay c6 thé dong thoi loai bo tap chét va chat gay
6 nhiém trong nuéc (Jiang & ctv., 2018). Cong
nghé loc c6 nhiéu uu diém nhu dé vin hanh,

hiéu qua loc tap chat c6 trong nudc mdn cao va

nudc sau loc ddm bao an toan (Kore, 2011). Tuy
nhién, cong nghé loc khd t6n kém vi mang loc

chi phi cao va cin dugc thay déi dinh ky.

Cac két qua nghién ctiu gan day cho thay kht
mén béng vi tdo vi tdo mdt phuong an tiém ning.
Vi tdo 1a loai sinh vat nhan thuc c¢é kich thuée
nho dao dong tui 0,2 t6i 200 pm, da dang vé hinh
dang, thanh phan va s6 lugng loai, sinh truéng
va phat trién trong moéi trudng c6 bé sung mudi,
nguon nito, phospho, chit dinh dudng v6 co
(Jones & ctv,, 2019). Vi tdo c6 thé s6ng dugc
trong moi trudng nudc ngot cling nhu nudc
mdn va thich nghi & cac diéu kién song khac
nhau (Sathasivam & ctv.,, 2019). Nghién ctiu cua
Nguyen & ctv. (2023) cho thdy vi tdo sinh trudng,
phat trién tt & cac noéng do muditu 1 - 30 g/L &
cac diéu kién nuoi cay khac nhau va do méan cua
nudc giam theo thoi gian nudi cdy. Vi kha nang
quang ty dudng, vi tdo hap thu CO, trong qua
trinh quang hgp gitp gidm hiéu tng nha kinh,
tan dung anh sang mét trdi, ngudén nang lugng
dai dao tu ty nhién ma khéng can phai tiéu tén
qua nhiéu nang lugng. Hon nita, hé thong nudi
tdo c6 chi phi van hanh thép va c6 thé tang quy
mo nudi cdy (Esmaeili & ctv.,, 2023). Do do,
phuong an khtt méan st dung vi tao dugc xem la
mot bién phép “xanh” ddy tiém nang thay thé cac
phuong phap truyén thong khi tiéu thu it nang
lugng, giam chi phi va khong gay anh hudng téi
moi trudng.

Bai nghién ctiu tong quan nay danh gia tiém
nang khti médn ctia vi tao, so sanh cac ching tao
c6 kha nang kht mén va phan tich co ché kht
mdn cing nhu anh hudng cta cac yéu t6 ngoai
canh t6i qua trinh sinh trudng va hiéu qua khu
mdn ctia mot s6 chung vi tdo nudc ngot va nudc

mdn. Ngoai ra, bai nghién ctiu cting dua ra nhiing
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uu va nhugc diém ctia phuong phap khiti mén st
dung vi tdo va nhiing thach thic, trién vong ctia

phuong phap xt ly sinh hoc nay.

2. Cac Giong Tao Co6 Hiéu Qua Khi Man Cao

Nghién ctiu gan day cho thdy tiém nang
tng dung cta vi tdo khong chi d€ san xudt sinh
khéi, ndng lugng sinh hoc ma vi tdo con c6 thé
khtt man (Gao & ctv., 2016). B6n loai vi tao la
Spirulina, Chlorella, Scenedesmus, Dunaliella va
Nannochloropsis da dugc chiing minh cho hiéu
qua khi mén cao (Zarzo & ctv., 2014; Matos &
ctv,, 2015; Moayedi & ctv., 2021).

Spirulina, Chlorella va loai Scenedesmus 1a
céc loai tdo nude ngot c6 thé thich nghi véi moi
truong c6 do man cao. Kha ning kht man cua
cac giong tao nay da dugc danh gia trong nghién
ctiu clia Sahle-Demessie & ctv. (2019). Qua trinh
héap thu muodi ctia cac giong tao nay ban dau tuan
theo mo hinh déng hoc bi€u kién b4c nhat, trong
d6 hing s6 t6c d6 phan ting thay d6i tu -3,58 dén
-7,68 theo ngay, va hiéu qua hap thu dat t6i 30%
trong mot chu ky. Nghién ctiu ctia Gilani & ctv.
(2024) cho thay Spirulina sp. LEB 18 dugc nudi
cdy trong moi truong gom nudc muodi thd (nude
lg khti mdn) pha tron 25% dung dich dinh dudng
Zarrouk phat trién t6t ma con c6 hiéu suét xu ly
dinh dudng du thtia rat cao, dat 96,99% véi NO5”
va 83,11% véi PO,>. Nghién ctiu ctia Barahoei
& ctv. (2021) chi ra rang, Chlorella dugc nudi &
modi truong BG11 cai tién trong hé thdng quang
hoc dang c¢t ding cho toc do sinh trudng va
hiéu qua khti man cao. Kha nang kht man cua
Chlorella c6 thé c6 thé 1én t6i 50 g/L (Matos &
ctv., 2017). Ngoai ra, Chlorella con c6 kha ning
loai bd cac nhém chét hiiu co c6 trong nude thai
s0 cap va thi cdp (Znad & ctv., 2018). El Nadi &

ctv. (2014) bdo cdo tdo Scenedesmus cé thé sinh
trudng tai moi truong c6 do man dao dong tu
2.000 dén 40.000 ppm cuing véi kha nang loai bo
tong chat ran hoa tan (TDS) hiéu suit dao dong
ttt 13 dén 63%. Cac yéu t6 co thé anh hudng t6i
hiéu qua xt ly la nong do TDS ban dau, nhiét
do, thoi gian chiéu sang va thoi gian luu. Nghién
ctu chi ra rang qua trinh vén hanh & ché do
dong chay lién tuc trong diéu kién ty nhién cho
hiéu suat loai bo TDS t6i uu nhat. Dya trén két
qua nay, nhom tac gia dé xuit viéc ting dung hé
théng phan ting lién tuc d€ ning cao hiéu qua
khtt man. Hé théng nay ciing cho thdy nhiéu uu
diém nhu kha nang thiét lap dé dang, chi phi van
hanh va bao tri thép, tiéu thu it nang lugng, dong
thoi han ché phat sinh 6 nhiém thi cip va khong
tao ra phu phdm doc hai.

Dunaliella va Nannochloropsis 1a nhiing giong
tdo dugc tim thidy & moi truong man nhu ho
va dam nuéc man. Dunaliella ¢6 kha ning tang
trudng toi da trong mai trudng cé néong do 1,5 -
3,0 M NaCl va c6 thé song sot & ngay ca ¢ diéu
kién 4,5 M NaCl (Farhat & ctv,, 2011). Moayedi
& ctv. (2021) két luan rang t6i hiéu qua khit man
cla cac giong tao Dunaliella va Nannochloropsis
la khong dang k€ & pham vi do mén tit 50 - 70
mS/cm, tuy nhién 6 mdi truong d6 méan cao hiéu
qua kht man cta giong Dunaliella salina tang
lén ddng ké khi ham lugng ion Na*, CI' va HCO,’
giam & cung diéu kién xt ly. Tao Dunaliella khi
dugc nudi cdy trong moi trudng c6 nong do
NaCl dau vao 1a 1,0 M cho ham lugng lipid lén
70% (Takagi & ctv., 2006). Két qua nay cho thay
anh hudng cua nong d6 muoi doi véi sy tich tu
lipid trong vi tdo Dunaliella, m& ra tng dung
tiém ning cla loai vi tdo nay trong tuong lai.

Nannochloropsis oculata la vi tdo don bao hinh
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cau c6 c¢6 duong kinh chi tii 2 - 3 pm, giong tao
nay c6 kha nang chiu mén 1én dén 80 g/L va kht
mdn t6t nhat § nong do 70 g/L (Elbarmelgy &
ctv., 2021; Kannah & ctv., 2021).

Qua trinh khti man hiéu qua can lya chon
giong tdo phu hgp, qua trinh hap thu muéi duge
toi uu hod va can cé phuong phap tach tao ra
khoi nudc dugce xt ly. Tuy thudc vao do man ban
dau ctia ngudn nudc va kha ning chiu méan cta
tdo ma muc tiéu clia qua trinh sé la kht man
hodc xu ly nudc truéec khi qua qua trinh loc
thdm thdu dé€ st dung cho qua trinh tuéi tiéu,

Vi tao

M6i truding cé do
man cao

san xudt thiic dn gia suc, thuc phdm hay nuéc
udng (Sahle-Demessie & ctv., 2019).

3. Co Ché Kht Min Sinh Hoc

Co ché kht mén sinh hoc dugc mo ta trong
Hinh 1. Qua trinh kh mdn sinh hoc theo hai co
ché chinh nhu sau: (1) Co ché hdp phu sinh hoc
(bam dinh vat ly) va (2) co ché tich liy sinh hoc
hodc hép thu sinh hoc. Nghién ctiu ctia Gilani &
ctv. (2024) da chi ra rang qud trinh khtt man cta
vi tdo kha tuong dong véi qua trinh khti kim loai

nédng theo cac co ché ké trén.

o 1 0 Lign két véi céic amid
o mang dién tich

dueong .

Lign kEt véi cac nhém
@ -COOH, -OH, -NH, -
CHO

B2 mje 1 bao vi tie

"y

Hép thy thy dgng cac
ion dén bé mat va
khuéch tinwao trang
€ bao

Té bao digu chinh ap
sudttham thiuvs
ditu khign dbng Na+
wa 0- v&o vé lwu trir
trong khing bio

Hinh 1. Co ché ctia qua trinh khtt méan sinh hoc.

Hap phu sinh hoc

Qua trinh hdp phu sinh hoc cta vi tao doi
v6i cac ion mudi (Na*, Cl') dugc thuc hién thong
qua hai co ché chinh: (1) trao d6i ion va (2) tao

phtic hop. Trong co ché trao d6i ion, cac ion Na*

sé thay thé cation khac va lién két v6i cac nhém
chiic mang dién tich 4&m (nhu -COO") trén bé
mat t€ bao, dong thoi ion CI' lién két véi cac vi tri
mang dién tich duong (nhu -NH;*). Trong khi
dé, co ché phitic hgp xdy ra khi cac ion mudi tao
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thanh lién két phoi tri v6i cac nhom chiic déic
biét trén bé mat t€ bao. Theo Patel & ctv. (2021),
cac nhom amin (bac I, II, III) va carboxyl déng
vai tro then chét trong viéc hap phu chon loc cac
ion thong qua tuong tac tinh dién. Trong khi do,
Chojnacka (2010) nhan manh kha nang tao phtic
da phdi tti cia cac nhém chiic nay véi ion mudi.
Do do, c6 thé thdy rang qua trinh hip phu chiu
anh hudng boi nhiéu yéu t6 nhu dic diém ciu
trac té bao cta tung loai tao, cac nhém chtic bé
mit (-COOH, -NH,, -OH, -CHO) trong thanh
phan pectin va protein ctia thanh t€ bao va loai
lién két hinh thanh (tinh dién hoac cong hoa tri).

Tich lity sinh hoc (hap thu sinh hoc)

Qud trinh tich ldy sinh hoc & vi tao la co ché
cht dong stt dung hé théng van chuyén mang dé
duy tri ndng do Na* ndi bao thép, dién ra lién tuc
trong vong doi tao (Gilani & ctv., 2024). Co ché
nay gom hai giai doan: (1) hap thu thu dong ion
mudi trén bé mat té bao nhd chénh léch nong do,
va (2) khuéch tan ion vao noi bao dugc cung cap
nang lugng tit quang hgp (Minas & ctv., 2015).
Protein halorhodopsin dong vai tro then chot
khi st dung nang lugng dnh sang d€ bom CI, tao
diéu kién cho Na* xam nhép qua kénh protein ma
khong tiéu ton ATP. Qua trinh nay dat trang thai
6n dinh khi néng d6 ion dugc can bang. Ngoai
ra, vi tdo cht dong diéu chinh bang cach giam du
trit ATP d€ han ché dong Na* thoat ra, dong thoi
st dung bom Na*/K" d€ kiém soat ap suét thdm
thau va thé tich t€ bao (Pade & Hagemann, 2014;
Chen & ctv., 2019).

Trong moi truong dé mdn cao, vi tdo tdng
cuong tich lity Na* va Cl* chu yéu trong khong
bao thong qua co ché diéu hoa thdm thau (Figler
& ctv,, 2019). Su chénh léch nong do ion ban

dau thac day hép thu thu dong, sau d6 hé thong
bom Na*/K" hoat dong dé can bang néi méi. Khi
ap sudt thdm thiu tang, t€ bao hinh thanh thém
khong bao mdi, noi tap trung dén 80% ion mudi,
giam tac dong 1én t€ bao chat (Patel & ctv., 2021).
Qua trinh nay di kém véi sy diéu chinh nhanh
thé tich t€ bao thong qua hdp thu/gidi phdng
nudc, dong thoi ting tong hop chit tan tuong
thich d€ thiét 1ap can bing thdm thiu méi. Nho
dé, vi tao duy tri dugc hoat dong sinh ly t6i uu
ngay ca khi d6 mdn moéi trudng bién dong manh
(Gilani & ctv., 2024).

Cac yéu t6 anh huéng dén qua trinh khi man

sinh hoc

Cac yéu t6 moi truong nhu do pH, nhiét
do, thai gian tiép xuc va cac loai ion c6 thé anh
huéng dén qua trinh hdp phu sinh hoc. Qua
trinh hdp phu sinh hoc ting lén & pH kiém
nhung néu pH ting qua cao co6 thé giy ra hién
tugng két tua. Nhiét do cling la mdt yéu t6 quan
trong khi nhiing thay d6i nho vé nhiét do c6 thé
thay d6i nhiét dong luc hoc va anh hudng dén
qua trinh hap phu sinh hoc. Trong qua trinh thu
nhiét, su hdp phu ting khi nhiét d¢ tang, nhung
trong qua trinh tda nhiét thi ngugc lai. Thoi gian
tiép xuc gitia cac ion kim loai va té€ bao tao ciing
anh huong dén qua trinh hép phu sinh hoc. Vi
du khi thai gian tiép xtc tang, qua trinh hdp phu
sinh hoc tang 1én, nhung sau mot thoi gian, no
tré nén khong déi vi khong con vi tri hoat dong
nao dé€ hdp phu (Gilani & ctv., 2024). Nghién ctiu
cta Chojnacka (2010) da chi ra ring, hiéu qua
hép phu sinh hoc khdong khéc biét dang ké gitia
t€ bao tdo sdng va chét. Viéc sti dung vi tdo c6 chi
phi thap 1a mot lgi thé 16n trong ting dung khi

min sinh hoc.
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Déi véi qua trinh tich luy sinh hoc, cac yéu t6
nhu anh sang, chat dinh duéng va mat d¢ té€ bao
c6 thé anh hudéng dén hiéu qua cta qua trinh.
Tao can dat mat do cao trudc khi st dung nang
lugng d€ diy Na* ra ngoai. Ca t€ bao tao séng
va kho déu tham gia vao qua trinh loai bo mudi
(Patel & ctv., 2019).

4. Ung Dung Vi Tao Khit Min Trong Hé Thong
Nudi Cay Mé

D€ dam bdo qua trinh khtt man dat hiéu qua
thi phai chon lya dugc giéng tao phu hgp. Theo
Pan & ctv. (2024), 6 man cao lam han ché kha
ning quang hgp cing nhu lam gidm dang ké
ham lugng chat diép luc tong cb trong vi tdo. Do
do, viéc can tim hiéu kha ning thich nghi véi do
mdn moéi chiing vi tdo khac nhau 13 quan trong
va can thiét (Skifa & ctv., 2025). Mot s6 giong tao
dia phuong c6 thé€ dugc sang loc va danh gia so
bo kha nang khti méan trudc khi dugc nghién ctiu
sau va chi ti€t hon v€ hinh thai, quy trinh thu
hoach va tai st dung sinh khdi tao.

Moi trudng nudi tdo c6 d6 man cao nhu nude
bién c6 thé b sung cic ngudn dinh dudng bé
sung la chat hitu co, ngudn carbon, vitamin va
cac nguyén t6 vi lugng cd vai tro nhu nhan t6
sinh truéng. Korbee & ctv. (2005) nghién ctiu
tac dong ctia anh sang va nhiét do 1én qua trinh
phat trién cta tdo nudc man, cho thdy raing moi
trudng nudi cdy voi chi phi thdp cling c6 thé dat

hiéu qua cao khi san xuat vi tdo & quy mo thuong

mai (Korbee & ctv., 2005). Nghién ctiu ctia Figler
& ctv. (2019) cang cho thdy anh hudng ctia cac
thong s6 qua trinh c6 anh hudng dén kha ning
quang hgp, t6¢ do phat trién cta tdo, kha ning
chiu mdn, hiéu qua khi médn va kha nang hap

thu CO, ctia céc giong vi tao.

Nhiéu cong nghé va thiét bi dugc thiét ké dé
nuoi cdy vi tao, tuy vao diéu kién moi truong va
van hanh ma c6 thé lya chon cac cdng nghé va
quy trinh pht hgp. Céch don gidn nhat dé nudi
cdy vi tdo la st dung hé thong nudi mé (open
system), hé thong dang nay phtt hop & noi c6 khi
héu néng va nang. Hé thong nuoi cdy ma cd thé
la ho tu nhién, ao tinh, ao tron hodc ao muong
(Arutselvan & ctv., 2022). H6 tu nhién cé diéu
kién nudi cdy phu thudc anh sang va khi hiu ty
nhién. Ao tinh, ao tron hay ao muong cé nhiing
uu di€ém nhu chi phi thdp, dé mé rong, dé bao
tri cing nhu c6 thé thiét lap cac cau hinh khac
nhau theo kich thudc, vat liéu xay dung va hé
thong khudy. Mata & ctv. (2020) da st dung mot
ao muong véi kich thudc 2,2 (dai) x 0,9 (rong) x
0,35 m (cao) d€ nudi cdy vi tao Spirulina sp. LEB
18 trong mdi trudng nudc mudi thd thu duge
ti qua trinh kht mén nuéc ngdm giéng khoan.
Matos & ctv. (2021) sti dung hé thong bé raceway
c6 quy mo 16n hon (dién tich 8 m?, kich thuéc
5,0 X 1,6 x 0,5 m) v6i tong thé tich 4 m* (4.000
lit) d€ nuoi Spirulina trong cung loai nuéc mudi
tho. Mot s6 hé thong md phé bién dugc trinh bay
6 Hinh 2.
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HE THONG MO

_C Ao tinh ) -

Hinh 2. Hé thong md& nuéi vi tdo (open system).

Hé thong nudi cdy mé bao gom bé nuodi hd
v6i thiét k€ don gian nhung hiéu qua trao déi
khi cao va tiép xuc truc ti€p véi dnh sdng tii moi
truong tu nhién. Bén canh dé, hé thong con tich
hgp cac 6ng dan nudc man vao bé nudi hodc
thiét bi cung cdp khi d€ vi tdo sinh trudng va
phat trién nhanh hon. Ngoai ra, hé thong mé
khti médn bang vi tdo cé thé dugc trang bi thiét
bi khudly c6 vai tro phén bd vi tdo déu trong bé
nuodi, déng thoi tranh hién tugng ling tdo lam
gidm qua trinh trao ddi khi. Khi két thuc mot
chu ky nuoi vi tao, cac ki thuét ling, loc, ly tim
dugc st dung dé thu hoi sinh khéi vi tdo va Ging
dung trong mot s6 linh vuc nhu dugc phdm, my
phdm, nhién liéu sinh hoc. Phin nudc con lai cd
thé dugc xti ly bd sung d€ tai stt dung trong nuoi

cdy vi tdo hodc ting dung vao cac linh vuc khac
(Skifa & ctv., 2025).

Hé thong nudi cdy ma thuong dugc ting dung
dé xu Iy nudc thai hodc khit man (Matos & ctv.,
2017) va dugc st dung phé bién do uu diém chi
phi thép, viéc thiét ké va x4y dung tuong d6i don
gian. Nghién ctiu ctia Schippe & ctv. (2021) cho
thdy nuoi cdy vi tdo biang hé théng md nhu ao
muong cho hiéu qua kinh t€ cao hon so véi hé
thong phén ting quang hoc dang phéng hoic
dang 6ng, chi phi san xudt sinh khéi chi khoang
2,9 Euro/kg. Tuy hé thong kin cho hiéu suat
quang hgp va nidng suit trén mot don vi dién tich
cao hon hé thong maé nhung chi phi lap dat va

van hanh cao hon nhiéu. Tuy nhién, vi dac tinh
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hé nén hé thong dé bi con trung xam nhap, kha
nang truyén anh sang bi han ché, khoé kiém soat
diéu kién van hanh va sinh khoi tao thuong thap
(Rayen & ctv., 2019). Thém vao do, nudc c6 thé
bi boc hoi trong qua trinh van hanh va can phai
kiém soat va duy tri muc nudc 6n dinh trong
sudt qua trinh (Arutselvan & ctv., 2022). Mot s6
nghién ctiu da danh gia cao hiéu qua khtt man
ctia vi tdo phat trién trong nudc man & hé thong
mé va cho thdy anh hudng cua cac yéu t6 nhu
cuong do anh sang, nhiét do, pH, moi truong
va giéng tao téi hiéu qua khtt man (Mufoz &
Guieysse, 2006; Maru & ctv., 2021).

5. Thuan Lgi va Khé Khian

Khtt mén bang vi tdo dang dugc danh gid la
mot giai phap “xanh” day tiém nang nho kha
nang khtt mdn hiéu qua, gép phan thay thé cho
cac phuong phap khtt mén truyén thong (Gilani
& ctv,, 2024). Vi vi tdo c¢6 nhiéu vu diém ndi bat
nhu thich nghi va phat trién nhanh, chiu méan
tot, dé bién ddi thanh phan gen (Patel & ctv,
2021; Ahmed & ctv,, 2023), nén ching c6 thé
sinh trudng va phat trién trong cic hé thdng
phan ting quang hoc khac nhau & ché d¢ nuoi
cdy lién tuc (Sahle-Demessie & ctv., 2019). Qua
trinh nay gidp duy tri sy tang trudéng 6n dinh cta
vi tdo va tang hiéu qua h4p thu mudi. Bén canh
do, sinh khéi tdo thu dugc sau qua trinh nuoi cay
chtia cac thanh phan c6 gia tri cao nhu chét béo,
carbohydrate, protein, chat mau ty nhién va chat
chong oxi héa (Mata & ctv., 2020). Nhiing thanh
phén nay cé tiém ndng ting dung cao d€ san xudt
cac san phdm c6 gia tri cao nhu dugc phdm, my
phém, thuc phidm va thiic dn chan nudi. Ngoai ra,
sinh khoi vi tdo dugc xem la nguon nguyén liéu

mdi va bén viing d€ san xudt nguyén liéu sinh

hoc nhu biodiesel, biohydrogen va bioethanol
(Matos & ctv., 2024). Hé thdng xt ly bang vi
tdo co6 tac dong moi trudng thap vi khéong phu
thudc nguyén liéu héa thach, hap thu CO, qua
quang hgp, va c6 thé trién khai tai cac khu vuc
xa x0i, kho cin, thiéu co sé ha tdng hodc dit dai

canh tac.

Tuy nhién, cong nghé khii min bang vi tdo
van chua dugc ting dung rong rai 6 quy mo l6n
do thiéu cac phuong tién ky thuét can thiét cung
v6i nhiéu rao can trong viéc kiém soat do man
(Patel & ctv., 2021; Aly & ctv., 2024). Qua trinh
khtt min bang vi tdo khong phai la lya chon t6i
uu trén quy mo 16n vi hiéu qua kht mén giam
dan theo thoi gian (Ahmed & ctv., 2023), khong
dap ting dua lugng nudc sinh hoat va can phai két
hgp véi cac cong nghé khac dé€ t6i uu hoa chi phi
va ning lugng (Patel & ctv., 2021). Thém vao do,
hé thong nuoi tréng vi tédo dé bi 6 nhiém bai cac
vi sinh vat, con trung va ton nhiéu chi phi cho
viéc lya chon giong pht hgp va duy tri diéu kién
nuoi cdy 6n dinh. Qua trinh khtt man bang vi tdo
mat nhiéu thai gian, ddc biét kéo dai khi co ché
khtt mén la tich lay sinh hoc, khién hiéu qua xu
ly chua cao. Bén canh d6, khau thu hoach sinh
khoi tdo van con 1a thach thiic 16n vi t€ bao tao
6 kich thu6c nho, mat d¢ thap va dién tich bé
madt 16n, gy kho khén trong qua trinh tach khaoi
moi trudng nuoi cdy (Patel & ctv., 2021; Gilani
& ctv., 2024). Nhiéu ky thuat dugc ap dung nhu
ling, loc, ly tam, keo tu, tuyén néi hay st dung
héa chat, nhung cac phuong phap cé uu va
nhugc diém riéng va phu thudc vao dac tinh cta
tting chiing tao, cAn phai nghién ctiu lya chon dé
sti dung cho phtt hgp (Wen & ctv., 2011; Patel &
ctv,, 2021). Phuong phap bd sung chét két bong
héa hoc tuy ti€t kiém chi phi nhung lam 6 nhiém
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sinh khéi (Huang & ctv., 2023), trong khi do cac
phuong phap sinh hoc an toan va cho hiéu sudt
cao hon nhung mat nhiéu thdi gian hon d€ tao
bong (Walczak & ctv., 2023; Huang & ctv., 2024).

6. Co Hoi va Thach Thiic

Cong nghé khit man bang vi tdo khong chi
go6p phan giai quyét van dé khan hiém nudc ngot
ma con md ra nhiéu co hoi phat trién trong linh
vic moi trudng va kinh té€. Nhu cau ngay cang
cao vé nhiing giai phap nudc bén viing va cac
san phadm c6 gid tri tu vi tdo dang gép phan gia
tang su quan tam cua giéi nghién ctu doi véi
cong nghé nay (Patel & ctv., 2021; Ahmed & ctv,,
2023). Viéc ap dung cac hé thong phan ting quang
sinh hoc tich hgp gitp duy tri sy ting trudng 6n
dinh cua vi tao, tii d6 ting cuong kha ning hap
thu mudi (Sahle-Demessie & ctv., 2019). Sau
khi xt 1i, sinh khéi tdo c6 thé dugce tan dung
dé€ san xudt cac san phim gia tri cao, dong thoi
thac ddy viéc mo rong thi truong va ting dung
trong nhiéu linh vyc nhu nhién liéu sinh hoc, my
phdm, dugc phim va thuc phdm (Matos & ctv.,
2024). Hé thdng nay c6 thé dugce trién khai tai
cac khu vuc thiéu nudc hodc khong phu hgp dé
canh tdc, dong thoi gidm phat thai CO, va gop
phén giam thiéu bién d6i khi hau nh kha ning
quang hgp. Bén canh do, su tién bd trong nganh
cong nghé khti méin dua trén vi tdo con c6 thé
md ra nhiéu co hoéi viéc lam trong cac linh vuc
nhu ky thuét, ndng nghiép, sinh hoc va quan ly
tai nguyén nudc. Theo thoi gian, nhiing tién bo
ky thuat va viéc md rong quy mo san xuét co thé
gitp giam chi phi van hanh, tif 46 nang cao tinh
canh tranh ctia cong nghé nay so véi cac phuong
phap truyén thong.

Tuy nhién, cong nghé khii min béng vi tao
van d6i mat véi nhiéu thach thic dang ké. Pau
tién 1a kha nang m& rdong quy mo bi han ché do
yéu ciu nghiém ngdt vé diéu kién nuoi cdy toi
uu (nhu anh sang, nhiét do, dinh duéng) va quy
trinh thu hoach t6n kém. Bén canh do, hé thong
dé bi nhiém bdi vi sinh vét ngoai lai va lam giam
hiéu suat xu ly nudc. Co ché hap thu mudi cua
vi tdo dién ra cham, doi hoi thoi gian dai, dan
dén chi phi van hanh cao. Do d6, d€ ting dung
hé thong khti mén béng vi tdo & quy mo nghiép,
can danh gia toan dién hai yéu té: (1) tinh kha thi
ky thuat - kinh t€ ctia hé théng, bao gom t6i uu
héa nang suit va gidm thiéu ning lugng tiéu thy;
va (2) tiém ndng tan dung sinh khoi tdo sau xt
ly (nhu san xudt nhién liéu sinh hoc, phan bon
hoédc dugc phdm). Nhiing phén tich nay khong
chi gép phéan phat trién kinh t€ tudn hoan ma
con nang cao hiéu qua giai phap bén viing cho
van dé khan hiém nudc ngot va 6 nhiém moi
truong.

7. Két Luan

Khti man vi tdo la mét phuong phap sinh hoc
day tiém ning. Cac giong tdo Spirulina, Chlorella,
Scenedesmus, Dunaliella, Nannochloropsis da
dugc chiing minh cho hiéu qua kht mdn cao
thong qua cac co ché nhu hip phu sinh hoc va
tich lay sinh hoc. Bén canh dé, hé théng nuoi
cdy m& c6 thé dugc ap dung cho qua trinh khu
mén bang vi tdo c6 nhiéu vu diém nhu chi phi
thip, dé m& rong, dé bao tri, dong thoi lugng
sinh khoi tdo thu dugc c6 thé dugc st dung lam
nguyén liéu cho nhiéu nganh cong nghiép, gép
phan vao nén kinh té tuin hoan. Mac du van con
nhiing thach thic vé hiéu suét va quy trinh nudi

trong, nhiing tién bo trong cong nghé di truyén
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va toi uu hé théng nudi cdy sé maé ra co hoi nang
cao nang suat khii man va chat lugng sinh khoi.
Phuong phap st dung vi tao khti man khong chi
gop phén giai quyét van dé cip bach ctia moi
truong nudéc ma con phu hgp véi cac muc tiéu

phét trién bén viing toan cau.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bt ki méu thuén gita cac

tac gia.

L&i Cam On

Nhom nghién ctiu tran trong cam on truong
bai Hoc Nong Lam Thanh ph6 H6 Chi Minh da
ho trg kinh phi va tai diéu kién co s& vat chat dé
ching t6i hoan thanh nghién ctiu nay véi ma s6
dé tai CS-SV24-HHTP-01.
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ABSTRACT

The purpose of this study was to find a suitable feed for Koi carp
during the nursing time, a period from 1 to 20 days old. Three types
of feed were tested: Moina, bloodworms, and commercial food.
Moina and bloodworms were used in the form of fresh biomass,
while the commercial food was a type of fine powder and flakes
with a protein content of 42%, specifically formulated for fish. There
were three experimental treatments (NT) as follows: NT1: days 1 -
10, feeding Moina; days 11 - 15, feeding bloodworms; days 16 - 20,
feeding commercial food. NT2: days 1 - 5, feeding Moina; days 6 -
10, feeding Moina + bloodworms (50:50 ratio); days 11 - 15, feeding
bloodworms + commercial food (50:50 ratio); days 16-20, feeding
commercial food. NT3: feeding commercial food from days 1 - 20.
The stocking density was 5 fingerlings per liter. Each treatment was
repeated 3 times simultaneously. The research results showed that
the type of feed significantly affected the growth in length, weight,
and survival rate of the fish (P < 0.05). The NT?2 exhibited the best
growth, with the highest length (24.03 + 0.37 mm), weight (414.25
+ 8.06 mg), and had the highest survival rate (81.67 + 0.33%).
The NT3 had the lowest growth performance, with length (7.52
+ 0.34 mm), weight (75.18 + 0.91 mg), and survival rate (54.33 +
2.73%). The NT1 had an intermediate growth performance, with
length (20.52 + 0.32 mm) and weight (16.98 + 0.33 mg) (P < 0.05).
Briefly, these results help improve the koi carp rearing process in a
commercial farming environment.

Cited as: Le, L. T., Ninh, V. T., Nguyen, P. Q,, Le, N. H., Bui, V. Q., & Le, T. T. (2026). Effects of feeds
on the growth and survival rate of Koi carp (Cyprinus carpio haematopterus) from 1 to 20 days old.
The Journal of Agriculture and Development 25(2), 38-51.
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1. it Vin Dé

TOM TAT

Muc tiéu ctia nghién ctiu nay 1a tim ra loai thic én phu hgp trong
uong ca chép Koi giai doan tu 1 dén 20 ngay tudi. Ba loai thtic dn
dugc tht nghiém bao gébm Moina, trun chi va thic én tdng hop.
Moina va truin chi dugc st dung duéi dang sinh khéi tuoi, thtic
an tong hop 1a loai cdm tng hgp dang bdt min va dang manh co6
doé dam 42% chuyén dung cho ca. C6 ba nghiém thtic (NT) thu
nghiém nhu sau: NT1: ngay 1 - 10 cho dn Moina, ngay 11 - 15
cho én trun chi, ngay 16 - 20 cho én thtc én tong hop. NT2: ngay
1 - 5 cho dn Moina, ngay thi 6 - 10 cho dn Moina + trun chi (ty
1¢ 50:50), ngay 11 - 15 cho dn trun chi + thic an téng hop (ty 1é
50:50), ngay 16 - 20 cho dn thuc dn tong hgp va NT3: cho an thtic
an tong hop tli ngay 1 - 20. Mat do uong la 5 ca bot/lit. Moi nghiém
thiic dugc 1dp lai 3 14n tai cing mot thai diém. Két qua nghién ctiu
cho théy thtic an c6 anh hudéng r6 rét dén tang trudng chiéu dai,
khéi lugng va ty 1¢ song ctia ca (P < 0,05). Nghiém thitic NT2 cho
két qua uong dat ting trudng tot nhat vé chiéu dai (24,03 + 0,37
mm), khdi lugng (414,25 + 8,06 mg) va ty 1é song (81,67 + 0,33%).
Nghiém thtic NT3 cho két qua uong c6 mtic tang trudng thap nhat
veé chiéu dai (7,52 £ 0,34 mm), khoi lugng (75,18 + 0,91 mg) va ty
1¢ song (54,33 * 2,73%). Nghiém thtic NT1 cho két qua uong dat
tang trudng vé chiéu dai (20,52 + 0,32 mm) va khdi lugng (16,98 +
0,33 mg) &6 mtic trung binh (P < 0,05). Toém lai, két qua nay gitp cai
thién quy trinh uong ca chép Koi, cé thé ting dung trong san xuét.

Koi 6 Viét Nam dugc xudt khu ra thi trudong cac
nui6c nhu My, chau Au va chau A... Hién nay,

Ca chép Koi la loai ca c6 nguon goc tli ca chép
thuong da dugc thuan hoa va lai tao d€ nudi lam
canh. Hién nay, ca chép Koi dugc xem la mot
trong nhiing loai cd canh phé bién va c6 gia tri
kinh té cao do chung cé nét doc ddo, da dang
vé mau sic va dugc coi 1a dem lai sy may man.

Ngoai phuc vu thi trudng trong nudc, ca chép

mot sO trai ca ¢ Viét Nam da thyc hién san xuat
giéng; tuy nhién, co it tai liéu huéng dan chi tiét
vé san xudt giong va uong nudi loai ca nay. Trong
san xudt giong ca, uong ca la khau rat quan trong,
quyét dinh dén chat lugng va s6 lugng con giong

vé sau. Trong uong ca, ddc biét la giai doan ca
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bot 1én giong thi thiic dn tu nhién la thanh phan
khong thé thiéu cua rat nhiéu loai ca. Néu thiéu
thiic an song (livefood) cho c4 trong giai doan ca
bot sé lam giam ty 1¢é sdng, gidm stic dé khang va
giam tang trudng ctia ca. Nguyen & Pham (2009)
ciing cho ring dong vat phiéu sinh (zooplanton)
la thic an ua thich va can thiét cho hau hét ca
bot. Tuy nhién, viéc cha dong da nguon thic
an song (livefood) trong uong nudi ca bot & quy
mod 16n 1a kha kho khan. Do d6 viéc lua chon
thiic an phu hgp véi tiing thsi diém phat trién
ctia ca d€ dam bdo ca c6 toc do tang trudng va
ty 1é song cao la rat can thiét. Giai doan uong ca
ti 1 dén 20 ngay tudi la mdt trong nhiing giai
doan quan trong nhdt d6i véi su phat trién cta
ca. Viéc lua chon loai thiic d&n phu hgp sé anh
hudng truc ti€p dén ting trudng va ty 1¢ song cua
ca trong giai doan nay. Mac du c¢6 nhiéu loai thtic
an dugc su dung trong nuoi ca chép Koi, nhung
su anh hudng cua tiing loai thiic an trong giai
doan uong van chua dugc nghién ciu day du.
Hién nay c6 mot s6 nghién ctiu vé thii nghiém
uong ca bot 1én ca huong trén doi tugng nay nhu
Ha & ctv. (2011); Truong (2012); va trén mot mot
s6 doi tugng khac st dung cac loai thiic an tuoi
song nhu Le & ctv. (2025) uong ca chét soc; Vo
& ctv. (2020) uong ca chot bong; Nguyen & ctv.
(2008) uong nuoi ca két; Nguyen (1997) uong ca
basa lai...

Muc tiéu ctia nghién ctiu nay 1a xac dinh hiéu
qua ctia ba loai thtic an khac nhau (Moina, trun
chi, thic én tong hgp) 1én ting trudng va ty 1é
song ca chép Koi giai doan tii 1 dén 20 ngay tudi.

2. Vat Liéu va Phuong Phap
2.1. Doi tugng nghién cliu

Ca chép Koi (Cyprinus carpio haematopterus)
bot. Ca bo tri thi nghiém la cd dugc sinh ra ti
mot cdp bo me trong cing mot dot dé. Sau khi ca
nd 3 - 4 ngay, ca tiéu héa hét noan hoang va chon

nhiing ca khoe manh dé b tri thi nghiém.
2.2. Ngudn nudc

St dung nudc thuy cuc, ling loc qua hé thong
loc tho, xu ly bang chlorine 20 - 30 ppm, sau 24
- 48 gi¢ kiém tra du lugng chlorine trong nudc,
néu da hét clorine trong nudc thi st dung d€ cung
cép va thay nudc cho hé thong thi nghiém, néu
chua hét chlorine thi stt dung Natri ThioSunfat
(Na2S:0s) dé khti lugng chlorine con du & trong
nudc, liéu lugng st dung theo khuyén cao ctia

nha san xuAt.
2.3. B0 tri thi nghiém

Tht nghiém cac loai thic an khac nhau trong
uong ca chép Koi giai doan tti 1 dén 20 ngay tudi
ké tit khi ca bat dau st dung thic dn ngoai dé
tim ra loai thic &n phu hgp nhat cho ca chép Koi
giai doan nay. Thi nghiém dugc b6 tri hoan toan
ngau nhién trong cic bé composite tron c6 thé
tich 200 lit nuéc (Hinh 1), mtc nudc thi nghiém
dugc cip vao cach thanh bé 10 cm, thé tich nudc
nudi cho moi bé 1a 180 lit nudc, mat dé vong 5
ca bot/lit. Thi nghiém gém ba nghiém thic (NT),
modi nghiém thtic lap lai ba lan tai cung thoi
diém. Cac nghiém thtc dugc thiét ké nhu dugc
trinh bay trong Bang 1.
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Bang 1. Cic nghiém thtic thi nghiém
Nghiém thtc Cong thiic cho an
(NT) Ngay tha1-5 Ngaythi 6 -10  Ngaythti11-15  Ngay thti 16 - 20
NT1 Moina Moina Trun chi Thtic an t6ng hgp
NT2 Moina Moina+ Trunchi Trun chi + Thic Thic an téng hop
an tong hop
NT3 Thic an tong hgp  Thicédnténghgp Thicdn tdng hgp  Thiic an téng hgp

O nhiing thoi diém thay d6i thic in, thic in méi dugc cho in trudc 1 ngay d€ c4 lam quen, thiic

an mdi dugc b sung 10% vao ngay dau va tang dan vao nhiing ngay sau.

Hinh 1. B6 tri thi nghiém uong ca chép Koi trong bé composite tron.

Trong thi nghiém, Moina va trun chi st dung
dudi dang tuoci séng, thic an téng hop la loai
cam chuyén dung trong nudi tréng thuy san co6
dang bot min va dang manh, d6 dam 42%, kich
¢cd thic an dugc ting theo ¢& miéng cta ca. Ca
dugc cho an véi lugng dn thoa man, moi ngay

cho ca an 2 1an vao lac 7:00 va 16:00. Theo doi

ghi nhan hoat dong an, boi 16i, bdt moi cta ca
va dém s6 ca chét (néu c6). Moi ngay dinh ky
siphon, b6 sung va thay nudc tu 10 - 20% tuy
theo giai doan uong va chét lugng nudc. Ché
do thay nuéc dugc thuc hién nhu nhau gitia cac
nghiém thtic thi nghiém.
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2.4. Cac chi tiéu phan tich

Moi trudng nudc: Nhiét do (°C) va pH do
bang may do pH HI991001; cdy ning nhiét
(heater) hiéu Periha bang inox c6 cam bién nhiét
6 dau, cong suat 200 w, khoang duy tri nhiét
do cuia cay nang nhiét tii 24 - 34°C, budc nhay
1°C va dugc st dung dé 6n dinh nhiét d6 cta
bé uong. Ham lugng oxy hoa tan dugc xac dinh
bang may do DO HI9142 bang cach do 2 lan méi
ngay vao lac 8:00 va 17:00; NH,; NO, do 3 ngay/
lan bang testkit Sera.

Cén khéi lugng va do chiéu dai ca 2 1an trong
qua trinh thi nghiém, 1an 1 Itic bé tri thi nghiém
va lan 2 luc két thac thi nghiém dé€ xac dinh cac
chi tiéu lién quan:

+ Téng trudng tuyét doi vé chiéu dai (mm):

TL=12-L1

Trong dé: TL: Tang trudng tuyét doi vé chiéu
dai (mm);
o L2: Chiéu dai ca lac két thuc thi nghiém
(mm);
o L1:Chiéu dai ca ban dau bé tri thi nghiém
(mm).
+ Tang trudng tuong doi vé chiéu dai (mm/
ngay):

L2-L1
S6 ngay thi nghiém

DTL (mm/ngay) =
Trong do6: DTL: Téng trudng tuong doi vé
chiéu dai DTL (mm/ngay);
o L2: Chiéu dai cu6i (mm);

e L1: Chiéu dai ban dau (mm).

+ Tang trudng tuyét doi vé khai lugng (mg):
W (mg) =W2-W1

Trong dé: W: Tang trudng tuyét doi vé khoi
lugng (mg);

o  W2: Khéi lugng cudi (mg);
« W1: Khéi lugng dau (mg).
+ Téng trudng tuong doi (mg/ngay):

W2-W1
S6 ngay thi nghiém

DWG (mg/ngay) =

Trong do: DWG: Tang trudng tuong doi (mg/
ngay);

o W2: Khéi lugng cudi (mg);
« WI1: Khéi lugng ban dau (mg).

+ Téang trudng riéng (%/ngay):

( % ) _ (LnW2 — LnW1) x 100
" s ngay thi nghiém

ngay.
Trong do: SGR: Téang trudng riéng (%/ngay);
o  W2: Khéi lugng cudi (mg);
o WI1: Khéi lugng ban dau (mg).

+ Ty 1é s6ng SR (%) dugc tinh theo cong thic:

S6 lwgng ca cudi thi nghiém

SR (%) = x 100

S6 lwong cd ban dau
2.5. Phuong phap xti ly sd liéu

S6 liéu dugc nhéap va xt ly so bo bang phin
mém Microsoft Excel 2016. Phan tram (%) ty 1é
song dugc chuyén héa bang arcsin trudce khi tién
hanh phén tich thong ké, nhung s6 liéu dugc
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thé hién trong cic bang la s6 liéu ban dau. Cac
s0 liéu tang trudng ctia ca chép Koi dugc phan
tich thong ké bang phuong phép phuong sai mot
yéu t6 mau do luong lap lai (repeted measures
ANOVA). Kiém dinh Bonferroni dugc dung dé
so sanh su khac biét gilia cic mtic ctia yéu t0 thi
nghiém va thoi gian. Mitc xac suat P < 0,05 dugc
chép nhén nhu tiéu chuin danh gia su khac biét
c6 y nghia thong ké. Tat ca cac phan tich thong
ké dugc thuc hién bang phan mém IBM SPSS
Statistics for Windows, Version 22.0.

3. Két Qua

3.1. Cac yéu t0 moi truong trong qua trinh thi
nghiém

Trong qua trinh thi nghiém, cac chi tiéu vé
moi truong dugc theo doi, kiém tra thuodng
xuyén va duy tri 6 cac muic do cho phép cho qua
trinh sinh trudng va phat trién ctia cd. Gia tri cac
yéu t0 moi truong trong qua trinh thi nghiém
dugc trinh bay qua Bang 2.

Bang 2. Cac yéu té6 moi trudng trong qua trinh thi nghiém

Chi tiéu moi trudng NT1 NT2 NT3
Nhiét do sang (°C) 30,19 - 31,41 29,74 - 31,34 30,22 - 31,10
Nhiét do chiéu (°C) 29,23 - 30,85 30,48 - 31,50 29,64 - 31,24
pH séng 6,24 - 6,34 6,14 - 6,32 6,08 - 6,20
pH chiéu 6,58 - 6,70 6,47 - 6,63 6,22 - 6,42
DO sang (mg/L) 591-6,11 5,85-6,01 5,88 - 6,08
DO chiéu (mg/L) 5,88 - 6,02 5,76 - 5,92 5,87 - 6,37
NH; - - -

NO - - -

2

NT1I: ngay I - 10 cho dn Moina, ngay 11 - 15 cho an trin chi, ngay 16 - 20 cho dn thiic dn tdng hgp; NT2: ngay
1 - 5 cho dn Moina, ngay thi 6 - 10 cho dn Moina + trimn chi (ty 1¢ 50:50), ngay 11 - 15 cho dn trim chi + thiic
dan tong hop (ty 1 50:50), ngay 16 - 20 cho dn thiic dn tong hop; NT3: cho dn thiic dn tong hop tii ngay 1 - 20.

Qua Bang 2, cho thdy nhiét do, pH va ham
lugng oxy hoa tan gan nhu la tuong duong & cac
NT thi nghiém. Theo d4, nhiét d6 nudc trong bé
uong trung binh budi sang 30,54 - 30,80°C, budi
chiéu 30,04 - 30,99°C. pH trung binh budi sdng
6,14 - 6,29, budi chiéu 6,32 - 6,64. Ham lugng
oxy hoa tan trung binh buéi sang 5,93 - 6,01
mg/L, budi chiéu 5,84 - 6,12 mg/L. Chua phat
hién dugc NH, va NO, trong thi nghiém nay.

3.2. Tang trudng chiéu dai ca chép Koi

Tang trudng vé chiéu dai ctia ca chép Koi giai
doan 1 - 20 ngay tu6i khi st dung cac loai thiic an
khac nhau trong thi nghiém dugc thé hién qua
Bang 3.
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Bang 3. Anh hudng ctia thiic 4n Ién ting trudng chiéu dai c4 chép Koi

Chi tiéu Nghiém thtic

NT1 NT2 NT3
L1 (mm) 1,61 + 0,492 1,63 £ 0,492 1,61 + 0,492
L2 (mm) 26,22 £ 0,32b 29,74 + 0,382 13,21 £ 0,34¢
TL (mm) 20,52 £ 0,32 24,03 £ 0,37° 7,52 £ 0,34¢
DTL (mm/ngay) 1,08 + 0,02 1,26 £ 0,22 0,40 + 0,18¢

Trong cting mot hang, cdc chii cdi khdc nhau biéu thi sy khdc nhau c6 y nghia vé mdt théng ké (P < 0,05) (a >
b > ¢). S8 ligu trong Bdng 3 duigc trinh bay dudi dang TB + SE. NT1: ngay 1 - 10 cho dn Moina, ngay 11 - 15
cho dn trin chi, ngay 16 - 20 cho dan thiic dn tong hop; NT2: ngay 1 - 5 cho dn Moina, ngady thif 6 - 10 cho dn
Moina + trim chi (ty 1¢ 50:50), ngay 11 - 15 cho dn trim chi + thiic dn tong hop (ty 1é 50:50), ngay 16 - 20 cho
dan thiic an tong hgp; NT3: cho dn thilc dn tdng hgp ti ngay 1 - 20. L1: chiéu dai ddu; L2: chiéu dai cudi; TL:
tang trudng tuyét doi vé chiéu dai; DTL: tdng trudng tuong doi vé chiéu dai.

Ca chép Koi giai doan 1 t6i 20 ngay tudi ké tu
khi ca sti dung thtic én ngoai c6 mtic tang trudng
vé chiéu dai khac nhau khi st dung cac loai thtic
an va thoi diém thay dai thiic an khac nhau. Két

qua phén tich phuong sai mét yéu t6 mau do

ludng lap lai cho thdy c6 su khac biét vé chiéu dai
gitia 3 NT thi nghiém c6 y nghia vé mit thong ké
(P <0,05). O ca 3 NT, chiéu dai c6 khuynh huéng
tang dan ti lac ca bat dau st dung thiic an ngoai
va dat cao nhat & cuo6i thi nghiém (Hinh 2).
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Chiéu dai ca & thoi diém két thdc thi nghiém
(ngay 20) & cac NT c6 su khdc nhau c6 y nghia vé
mdt thong ké (P < 0,05), trong do, chiéu dai ca &
NT2 14 cao nhéat (29,74+0,38 mm), chiéu dai ca &
NT3 1a thap nhat (13,21 £ 0,34 mm) va chiéu dai
ca 6 NT1 & muc trung binh (26,22 + 0,32 mm).
Tuong ty, tang trudng tuyét doi vé chiéu dai cua
ca chép Koi 6 3 NT thi nghiém c6 sy khdc nhau
c6 y nghia vé mdt théng ké (P < 0,05), trong do,
tang trudng tuyét doi vé chiéu dai ca 6 NT2 la
cao nhit (24,03 + 0,37 mm), tang trudng tuyét
doi vé chiéu dai ca ¢ NT3 la thdp nhat (7,52 +
0,34 mm) va tang trudng tuyét doi vé chiéu dai ca
6 NT1 & mtc trung binh (20,52 + 0,32 mm). Bén
canh dé, ting trudng tuong doi vé chiéu dai ctia

ca chép Koi 6 giai doan 1 dén 20 ngay tudi khi
sti dung cac loai thiic an va thdi diém thay déi
thtic an khac nhau c6 su khac nhau c6 y nghia vé
mat thong ké (P < 0,05); ting trudng tuong doi
vé chiéu dai cd 6 NT21a cao nhit (1,26 + 0,2 mm/
ngay), tang trudng tuong doi vé chiéu dai ca &
NT3 la thap nhat (0,40 + 0,18 mm/ngay), va ting
trudng tuong doi vé€ chiéu dai ca § NT1 & mtic
trung binh (1,08 + 0,02 mm/ngay). Nhu vay,
NT2 cho tang trudng vé chiéu dai la cao nhit.

3.3. Tang trudng vé khdi lugng cua ca chép Koi

Tang trudng vé khoi lugng ctia ca chép Koi
giai doan 1 - 20 ngay tudi khi st dung céc loai
thiic an khac nhau dugc thé hién qua Bang 4.

Bang 4. Anh hudng ctia loai thiic in 1én ting truéng khéi lugng c4 chép Koi

Chi tiéu Nghiém thtic

NT1 NT2 NT3
W1 (mg) 1,61 + 0,052 1,63 + 0,062 1,61 £+ 0,052
W2 (mg) 324,19 £ 6,23 415,80 + 8,05° 76,72 £ 0,91°
W (mg) 322,65 + 6,230 414,25 + 8,062 75,18 + 0,91°
DWG (mg/ngay) 16,98 + 0,33° 21,80 + 0,422 3,96 + 0,05¢
SGR (%/ngay) 28,12 + 0,13 29,40 + 0,15° 20,63 £ 0,12¢

Trong cting mot hang, cdc chii cdi khdc nhau biéu thi sy khdc nhau c6 ¥ nghia vé mdt théng ké (P < 0,05) (a >
b > c). S6 ligu trong Bdng 4 dugc trinh bay dudi dang TB + SE. NT1: ngay I - 10 cho dn Moina, ngay 11 - 15
cho an trim chi, ngay 16 - 20 cho dn thiic dn tong hop; NT2: ngay 1 - 5 cho dn Moina, ngdy thi 6 - 10 cho dn
Moina + trim chi (ty 1 50:50), ngay 11 - 15 cho dn trim chi + thiic dn tong hop (ty 1¢ 50:50), ngay 16 - 20 cho
dn thiic dan téng hop; NT3: cho dn thiic dn tong hgp ti ngay 1 - 20. W1: khéi lugng dau; W2: khéi luigng cudi;
W: ting trudng tuyét doi vé khoi lugng; DWG: tdng trudng tuong doi.
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Hinh 3. Anh hudng ctia thiic 4n 1én ting trudng vé khéi lugng ca chép Koi.

Ca chép Koi giai doan 1 - 20 ngay tudi c6 mtic
tang truong vé khdi lugng khac nhau véi cac
loai thtic an va thoi diém thay déi thic dn khac
nhau. Két qua phan tich phuong sai mot yéu t6
v6i do ludng lap lai cho thdy c6 sy khac biét vé
khoi lugng gitia ba nghiém thtic thi nghiém c6 y
nghia vé mit théng ké (P < 0,05). O ca 3 nghiém
thtc, khoilugng cd thi nghiém c6 khuynh huéng
tang tu khi ca st dung thtic an ngoai va dat cao
nhit & cudi thi nghiém (Hinh 3). O thoi diém
két thuc thi nghiém (ngay 20), khoi lugng ca &
NT?2 Ia cao nhat (415,80 + 8,05 mg), khdi lugng
ca ¢ NT3 la thap nhat (76,72 + 0,91 mg) va khai
lugng ca d NT1 & mtic trung binh (324,19 + 6,23
mg). Tang trudng tuyét doi vé khoi lugng ctia ca
chép Koi ¢ 3 NT thi nghiém c6 sy khac nhau c6
y nghia vé mat thong ké (P < 0,05), trong do, ting

truéng tuyét doi vé khoi lugng ca 6 NT2 1a cao
nhat (414,25 + 8,06 mg), tang trudng tuyét doi vé
khoi lugng ca 6 NT3 1a thap nhét (75,18 + 0,91
mg) va tang trudng tuyét doi vé khoi lugng ca &
NT1 & mtc trung binh (322,65 + 6,23 mg). Tang
truong tuong doi vé khoi lugng ctia ca chép Koi
& giai doan 1 dén 20 ngay tudi khi st dung cac
loai thtic an va théi diém thay déi thuc dn khac
nhau c¢6 su khac nhau c6 y nghia vé mat thong ké
(P < 0,05); tang trudng tuong doi vé khoi lugng
ca 6 NT2 la cao nhat (21,80 + 0,42 mg/ngay),
tang trudng tuong doi vé khai lugng ca ¢ NT3 1a
thap nhat (3,96 + 0,05 mg/ngay), va ting trudng
tuong doi vé khoi lugng ca 6 NT1 & muc trung
binh (16,98 + 0,33 mg/ngay). Ngoai ra, ting
truong riéng vé khoi lugng cting khac nhau cé y
nghia vé mat thong ké gitia cic NT thi nghiém (P

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

47

< 0,05); tang trudng riéng vé khoi lugng dat cao
nhat ¢ ca NT2 (29,40 + 0,15 %/ngay), thap nhat
& ca NT3 (20,63 + 0,12 %/ngay), va tang trudéng
riéng ctia ca ¢ NT1 dat muc trung binh (28,12 +
0,13 %/ngay). Nhu vay, ca chép Koi & NT2 cho
tang truong vé khai lugng la cao nhit.

3.4. Ty 1é sdng

Ty 1é s6ng (SR) cuia ca chép Koi & cac nghiém
thic thi nghiém khac nhau khong giong nhau.
SR cé chép Koi giai doan 1 - 20 ngay tudi khi thi
nghiém véi cac loai thiic an va thoi di€ém thay
d6i thuc an khac nhau dugc thé hién qua Hinh 4.

85.004
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Hinh 4. Anh hudng ctia thiic 4n 1én ty 1¢ séng ca chép Koi.

Két qua phan tich phuong sai mot yéu t6 véi
do luong lap lai cho thay c6 su khac biét vé ty 1¢
song gitia NT3 v6i NT1 va NT2 c6 y nghia vé
mdt thong ké (P < 0,05). Trong do, nghiém thtc
NT1 c6 ty 1é song cao nhat (82,41%), NT3 co ty
1¢ song thip nhat (54,16%) va NT2 co ty 1é song
6 mtuc trung binh (81,67 + 0,33%). Tuy nhién,
su khac biét vé SR gitia NT1 va NT2 khong c6 y
nghia vé mdt thong ké (P > 0,05).

4. Thao Luin

Cac yéu t6 moi trudng c6 anh hudng nhat
dinh dén qua trinh sinh trudng va phat trién cta
cac loai cd noi chung va cé chép Koi néi riéng,
cac yéu té mdi truong nudc c6 anh hudng dén
qua trinh sinh ly ctia ca theo cac chiéu hudng
khac nhau. Theo Truong & ctv. (2006), gidi han
nhiét d6 cho phép ca ton tai va phat trién la tu 10
- 40°C, néu nhiét do cao hon 40°C hay nho hon
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10°C, it loai ca nao c6 kha nang s6ng sét. Trong
nghién ctiu nay, su bién thién nhiét d¢ trong qua
trinh thi nghiém dao dong trong khoang 30,04 -
30,99°C, nhiét d¢ trong sudt qua trinh thi nghiém
chi bién dong trong mot khoang nhd, sy bién
dong ctia nhiét do trong thi nghiém ndm trong
khodang gi6i han cho phép cho su sinh truéng va
phat trién cua cd, do d6 khong anh hudng bat
1gi cho sy tdng trudng va phat trién cua ca chép
Koi trong qua trinh uong. S& di nhiét do nudc
trong thi nghiém thu dugc két qua nhu trén la
do thi nghiém ctia chung t6i dugc bo tri trong
trong cac bé composite ¢ thé tich nho, 200 lit,
nguon nudc st dung la nudc thay cuc cé chung
ngudn géc, & moi bé uong c6 gin ciy nang nhiét
hiéu Periha d€ 6n dinh nhiét d6. Theo Truong
& ctv. (2006), pH thich hgp cho thuy sinh vt
la 6,5 - 9,0. Khoang pH ma chung tdi thu dugc
trong qua trinh thi nghiém la 6,14 - 6,64 va nam
trong khoang thich hgp cho cd tang trudng. Gia
tri pH moi trudng nudc nudi ca it bién doi la
do nguon nudc cta ching t6i la nudc thiy cuc,
dugc ldy vao mot bé chita c6 dung tich 16n, sau
d6 sti dung ngudn nudc nay dé cung cép va thay
nudc cho qua trinh uong, ngoai ra, mac du trong
qua trinh uong ching tdi cho ca an véi lugng an
théa man; tuy nhién, sau khi cd an no 60 phut,
ching t6i tién hanh vét, siphon hét thic én du
thiia va phan ca ra khoi bé thi nghiém va dinh
ky thay nuéc bé uong; do d6, moi trudng nudc it
c6 bién dong vé pH nudc cling nhu ham lugng
cdc loai khi doc NH,, NO,. Theo Swingle (1969)
trich dan bdi Truong & ctv. (2006) thi ham lugng
Oxy hoa tan trong nudc ly tudng cho tém, ca la
trén 5 mg O,/L. Ham Iugng oxy hoa tan do dugc
trong qua trinh thi nghiém 1a 5,84 - 6,12 mg O,/L

vi cac bé nudi dugc suc khilién tuc va c¢é gin van
chinh khi dé diéu chinh lugng khi trong bé giup
6n dinh lugng oxy hoa tan tao diéu kién phu hgp

cho sy sinh trudng va phat trién cta ca chép Koi.

Trong pham vi nghién ctiu nay, ca chép Koi
bd sung trun chi & giai doan sém (tu ngay thu
6 - 10) va kéo dai t6i ngay uong thu 15 la cach
thtic cho dn cho két qua t6t nhat d€ uong. Mot
s6 nghién ctu trudc day ciing cé két qua tuong
ty, nhu Le & ctv. (2025) da st dung Moina, trun
chi va thtic dn t6ng hop trong uong ca chdt soc
giai doan ca bot 1én ca huong, Vo & ctv. (2020)
stt dung Moina, triin chi va ca tap xay d€ uong ca
chot bong giai doan ca bot 1én ca huong; Nguyen
& ctv. (2008) uong nuodi ca két giong bang cac
loai thtic an khac nhau cho thdy tang trudng ctia
ca sau 30 ngay uong dat t6t nhat khi cho an trun
chi so vé6i cho an bang Moina hay Artemia hay
két hgp hai loai thiic dn nay. K&t qua ctia Nguyen
(1997) ciing chi ra rang, triin chi cing la thiic 4n
thich hgp khi uong cd basa lai.

Theo quy luat tu nhién, ca bot sau khi tiéu hoa
hét nodn hoang va bat dau st dung thiic an ngoai,
kich c& miéng ctia cd sé tang theo s6 ngay tudi ctia
cd, do d¢ kich ¢& thiic an v6 ciing quan trong doi
v6i qua trinh dn phat trién ctia ching. Ngoai ra,
viéc cung cép loai thiic an phtt hgp véi tap tinh
an cta loai anh hudng rat 16n dén sinh trudng va
phat trién ciing nhu ty 1é séng ctia ching. Moina
va trun chi la thic dn thuong dugc st dung trong
uong nuodi nhiéu loai ca nudc ngot. Pay 1a cac
loai thiic an tuoi séng phd bién va c6 ham lugng
dinh dudng cao. Ca chép Koi sau khi tiéu hoa hét
noan hoang, ching c6 téc do 16n rat nhanh néu

cung cép ddy da dinh dudng, cung véi su phat
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trién d6 kich ¢ miéng ctia ching cing 16n dan
theo, do d6, ching c6 thé st dung dugc Moina
G cac ngay dau va ké tli ngay thi 6 sau khi né
trd di ca da an dugc trun chi nguyén con. Theo
quan sat, k€ tii ngay thi 4 ké tu khi ca st dung
thiic an ngoai, ca chép Koi da c6 thé an trun chi
cat nho. Kich ¢& thiic an ¢6 lién quan mat thiét
dén thoi gian dn va tiéu hao ning lugng ctia ca
khi bat moi, kich ¢& thic an qua nho ca sé tiéu
ton nhiéu thoi gian va ndng lugng hon do phai di
chuyén va bat méi nhiéu lan va ngugc lai. Trun
chilaloai thiic an tuoi séng c6 kich ¢& 16n, do d6
ca nhanh chéng thdéa man nhu ciu dn moi va tiét
kiém néng lugng cho viéc tim mdi so v6i Moina
va cac loai thuic an c6 kich ¢ nho khéc. Do do,
ca chép Koi & NT2 c6 tang trudng tét hon so véi
cac nghiém thic khac. Mat khac, nhu da dé cép
G trén, & giai doan nay, ca chép Koi 1a mot trong
nhiing loai c6 xu hudng bit moi séng, chung c6
xu hudng boi theo cac con moi ¢ su di chuyén
dé bat moi; bén canh do, & giai doan nay ca chép
Koi c6 cuong d6 trao d6i chat manh, tang cudng
tich Ity vét chét cho co thé do d6 nhu cdu vé dam
rat cao. Theo Le (2002), ham lugng protein trong
trun chi rat cao, chiém ty 1é 60% khoi lugng tho,
nén ca tang trudng nhanh. Mat khac, trong trun
chi con chua vitamin A va mot it vitamin B. Do
do, trun chi 1a mét trong nhiing lya chon phu

hgp vé dinh dudng cho ca giai doan nay.

Cho cé chép Koi an trun chi & giai doan sém
sé cung cdp day du dinh dudng cho sy sinh
trudng va phat trién ctia ca. Ca chép Koi ¢ NT2
dugc bd sung trun chi tit ngay thd 6 téi ngay thu
15 nén khoang thai gian ca dugc dn trun chi kéo

dai, do d6 cd cé dugc nguon thiic an giau dinh

dudng cho su phat trién cta ching so véi ca &
NT1 chi cho an trun chi trong vong 5 ngay, tu
ngay uong thi 11 dén ngay 15, va cao hon rat
nhiéu so v6i NT cho én thiic an t6ng hgp. Thiic
an téng hop la loai thic dn c6 mui vi ddc trung,
tuy nhién, do c6 xu hudng bit méi dong nén ca
chép Koi it thuc hién hanh vi bat méi do6i véi
cam, ngoai ra trong thiic an t6ng hgp con thiéu
mot s6 chat dinh dudng ma chi cé trong thiic
an tuoi song cho nén téc do ting trudng va ty 1é
sOng clia ca bot giai doan nay sé thap hon. Két
qua nghién ctiu nay ciing phu hgp véi nhiéu
nghién ctiu trén cac doi tugng khac nhu Le &
ctv. (2025) cho ring, sti dung triin chi & giai doan
sém sé cho két qua ting trudng tot hon vé chiéu
dai va khoi lugng ca chét soc; Vo & ctv. (2020)
cho rdng, viéc thay thé trun chi bang ca tap xay
sém khong cai thién sinh trudng ca chét bong
do khoéng phu hgp véi tap tinh an mai da duge
tao ra béi thic an trun chi truéc dé; Do (2008)
da tim théy ca hu con cho an trun chi c¢6 téc do
tang trudng va ty 1¢ song cao nhat va khac biét
cd y nghia so véi cho dn hoan toan thiic an cong
nghiép. Mat d¢ uong cang cao thi sy phat trién
cuia ca cang thap c6 thé do su canh tranh vé thiic
an va moi trudng séng. Trong thi nghiém ngay,
két qua tdng trudng tuong doéi vé chiéu dai ca
chép Koi 6 NT2 (1,26 + 0,2 mm/ngay) va NT1
(1,08 £ 0,02 mm/ngay) la cao hon so véi két qua
nghién ctu trén ca chép Koi ctia Truong (2012)
(0,82 - 0,97 mm/ngay) va cao hon két qua cua
Ha & ctv. (2011). Két qua tang trudng tuong doi
vé khoi lugng 6 NT1 (16,98 + 0,33 mg/ngay) va
NT?2 (21,08 + 0,42 mg/ngay) cao hon két qua ctia
Truong (2012) (6,0 - 6,7 mg/ngay) va cao hon so
vGi két qua ctia Ha & ctv. (2011).
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Ty 1¢ song ctia ca noi chung va ca chép Koi
ndi riéng phu thuoc rat nhiéu vao diéu kién moi
truong, cham sdc, ché do dinh dudng,... néu moi
truong bat 1gi, ché do cham séc va dinh dudng
cung cap cho ca khong pht hgp thi ty 1¢ song ctia
ca cling giam theo. Trong qua trinh uong nuoi,
néu khong quan ly tt bé uong thi ty 1é séng ctia
ca sé c6 xu hudng giam dan theo thai gian. Trong
nghién ctiu nay ty 1é chét tich lay ctia ca chép Koi
tang dan theo thoi gian uong, cé nghia ty 1¢ song
clia ca gidm dan theo thoi gian uong. Két qua
nghién ctiu cho thdy ty 1¢ s6ng ctia NT1 (82,41
+ 0,96%) va NT2 (81,72 + 0,66%) déu cao hon
so v6i két qua nghién ctiu trén ca chép Koi ctua
Truong (2012) (66,5 - 72%) va Ha & ctv. (2011)
(63,70 - 81,75%). O NT3, c4 dugc cho dn hoan
toan bang thic an t6ng hop co ty 1é song (54,16 +
4,28%) déu thdp hon két qua ctia Truong (2012)
va Ha & ctv. (2011), theo ghi nhan, & nghiém
thiic nay, trong nhiing ngay dau ca chép Koi it
bat moi va chét kha nhiéu, nhiing ca chét hau
hét 1a trong rudt khong cé thic an. Nhu vy, st
dung thtic an téng hgp d€ uong ca chép Koi ngay
ti khi ca viia tiéu héa hét noan hoang la chua

pht hop.

Viéc két hop cac loai thtic an trong giai doan
uong ca chép Koi cé anh hudng ro rét dén tang
trudng va ty ¢ song ctia ca. Nghiém thuc NT2,
v6i su két hgp ctia Moina, trun chi & giai doan
sém va thtic dn téng hgp, cho thay hiéu qua tot
nhdt vé tang trudng chiéu dai va khoi lugng, cling
nhu ty 1é séng chiing t0 rang viéc cung cip mot
ché d¢ an da dang ttt Moina, trun chi, dén thic
an téng hgp gitp ca phat trién tét va c6 stic dé

khang t6t. Trong giai doan 1 - 15 ngay, cd nhan

dudgc cac loai thic én ty nhién (Moina, trun chi)
gitp tang cudng stic khoe, kha nidng chong lai
bénh tit va giam ty 1é chét. NT1, mdc du ca cé
ty 1¢ song tot va cling c6 su két hgp gitia thiic
an ty nhién va thic an tdng hgp. Tuy nhién, sy
két hop nay chua t6i uu vé ty 1¢ va thoi gian st
dung cac loai thtic dn, diéu nay c6 thé lam giam
hiéu qua dinh dudng, tii d6 anh hudng dén stic
khoe va ty 1é sdng ctia ca nén toc do ting trudng
kém hon so v6i ca  NT2. NT3 mdc du don gian,
dé 4p dung nhung lai khong dat hiéu qua cao vé
tang trudng chiéu dai va khoi lugng cting nhu
ty 1é séng, diéu nay cho théy thtc an tong hgp
khong du kha ning duy tri su séng va phat trién
clia ca trong sudt qua trinh uong, dac biét trong
giai doan dau khi ca can nhiéu dinh dudng tu
thiic an ty nhién. Thuc dn téng hop chi c6 thé
duy tri sy séng & muc do thép, thiéu cac yéu t6
dinh dudéng tu nhién cé trong cac loai thtic an
tuoi song.

5. Két Luan

Cé chép Koi tii 1 dén 20 ngay tudi dugc cho
an Moina & ngay thti 1 - 5, Moina + trun chi &
ngay thi 6 - 10, trtin chi + thic an téng hop &
ngay ngay thd 11 - 15 va cho an thic an téng
hgp tli ngay thi 15 - 20 ¢6 mtuc tang trudng tot
nhat vé chiéu dai (24,03 £ 0,37 mm), khoi lugng
(414,25 + 8,06 mg) va ty ¢ song (81,67 £ 0,33%).

Cho ca chép Koi tti 1 dén 20 ngay tudi an thic
an tdng hgp hoan toan cho két qua uong cé mic
tang trudng thap nhat vé chiéu dai (7,52 + 0,34
mm), khoi lugng (75,18 £ 0,91 mg) va ty 1é song
(54,33 £ 2,73%).
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ABSTRACT

Cymbidium finlaysonianum is one of the Vietnamese orchid species,
diverse in shape and color of flowers, with high economic value,
but the genetic resources of this species have been depleted due
to overexploitation. A total of 32 C. finlaysonianum samples were
collected and evaluated for genetic diversity based on SSR markers.
The results showed that 12 primers showed high polymorphism
with an average polymorphic allele frequency of 0.22 and an
average allele number of 3.5 alleles/primer, ranging from 2 to 6
alleles/primer. In addition, the high genetic diversity between these
samples was also recorded through the polymorphic information
content of 0.79, ranging from 0.58 to 0.94. The results of genetic
relationship analysis showed that these samples had genetic
diversity coeflicients ranging from 0.02 to 0.4 with an average of
0,17. Cluster analysis displayed that 32 C. finlaysonianum samples
were divided into 06 main groups. Group (Ia, Ib) consisted of 18
samples, group Ic comprised 04 samples, group Ila comprised 07
samples, group IIb comprised 02 samples, and group III showed
only 01 sample. These results could be useful information for the
genetic conservation and development of new C. finlaysonianum
varieties in the future.
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and Development 25(2), 52-63.
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1. it Vin Dé

Chilankiém (Cymbidium)1a mét trong nhiing

Minh

TOM TAT

Lan kiém tién vii (Cymbidium finlaysonianum) 1a mot trong nhiing
loai lan kiém bén dia Viét Nam, da dang vé hinh thdi va mau séc,
c6 gia tri cao nhung dang bi suy kiét nguoén gen do su khai thac
qué muc. Nghién ctiu nay danh gid da dang di truyén 32 mau lan
kiém tién va dya trén chi thi sinh hoc phan ti SSR nham phuc
vu cho cong tac bao ton va phat trién giong. Két qua cho thay 12
primer SSR hién thi tinh da hinh cao véi tin s6 alen da hinh trung
binh la 0,22; s6 lugng alen trung binh 3,5 alen/primer, dao dong tu
2 - 6 alen/primer. Bén canh do6, su da dang di truyén cao gitia cac
mau lan kiém ciing dugc ghi nhan qua hé s6 da hinh (Polymorphic
information content, PIC) la 0,79; dao dong tii 0,58 dén 0,94. Két
qua phén tich m6i quan hé di truyén cho thdy cdc mau lan kiém
thu thap c6 khoang cach da dang di truyén dao dong tti 0,02 - 0,4
v6i gid tri trung binh la 0,17 va cdy phan nhém di truyén chia
thanh 06 nhém chinh, nhom I (Ia, Ib) gdm 18 mau, nhém Ic (04
mau), ITa (07 mau), IIb (02 mau) va III gobm 01 mau. Dt liéu di
truyén dua trén chi thi SSR nay hiiu ich cho cong tac lai tao giéng
mdi va bao ton nguodn gen lan kiém tién vii néi riéng cling nhu cac
loai thudc chi Cymbidium néi chung.

di qua Arunachal Pradesh, Bhutan, China, Japan,
Malaysia va kéo dai dén phia Bic nudc Uc (Nayak
va ctv., 2006; Yang va ctv., 2013). Trong do, & Viét

chi quan trong thudc ho lan (Orchidaceace) bao
gom nhiéu loai da dugc lai tao, trong va thuong
mai héa thanh céng. C6 khodng 50 loai lan thudc
chi Cymbidium thich nghi da dang vé6i nhiéu
vung khi hiu ti ving can nhiét déi dén vung
nhiét ddi, trai dai tit Tay Bac day nai Himalayas

Nam hién ghi nh4n dugc 21 loai véi 4 loai lan
kiém 14 cting phd bién la Cymbidium aloifolium
(Lan kiém Lo hoi), Cymbidium finlaysonianum
(Lan kiém tién Vi), Cymbidium bicolor (Lan
kiém hai mau) va Cymbidium atropurpureum

(Lan kiém treo) (Tran, 2000). Lan kiém tién vi
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c6 nhiéu gidong mang cac dac tinh da dang vé
cdu truc, mau sic hoa, ciing nhu hinh dang, kich
thudc va mau sic than, 14. Diéu nay da chiing
minh béang su da dang vé cac giong lan kiém tién
vii da dugc thuan hoa, trong va thuong mai héa
trén thi truong. Tuy nhién, bén canh nhiing uu
diém trén, tinh trang khai thac qud mdc nguén
gen lan kiém hoang dai ciing nhu viéc phat trién
cac giong lan kiém tién v lai tao méi con han
ché la vin dé dat ra cho cac nha phat trién giéng
va trong lan. Diéu nay cho thdy su can thiét phai
thuc hién viéc danh gia, phan tich di truyén
ngudn gen lan kiém nay nham muc tiéu béo ton,
luu trii, phét trién va lai tao giong méi mot cach

hiéu qua.

Chi thi phan ti@ DNA nhu AFLP (amplified
RFLP
(restriction fragment length polymorphism),
RAPD (randomly amplified polymorphic DNA),
SSR  (simple repeats-SSR), DNA
barcode, SNP (single nucleotide polymorphism),

fragment length  polymorphism),

sequence

ISSR (inter-simple sequence repeats), cpDNA
(polymorphism analysis cpDNA) da va dang
dugc st dung trong nghién ctiu, danh gia da
dang di truyén, xac dinh nguén géc b6 me,
phan tich gen muc tiéu, phén tich sy bién déi
di truyén,.. moét cach c6 hiéu qua trén nhiéu
doi tugng céy trong. Trong do, chi thi phan th
SSR da dugc st dung nhiéu trong viéc danh gia
da dang di tuyén, xay dung ban do6 di truyén,
da gia ngudn gen va ting dung trong chon tao

nhiéu giong cay trong (Silva & ctv., 2016). Dai

v6i hoa lan néi chung, viéc st dung chi thi phan
ti SSR da dugc nghién ctiu trén nhiéu loai lan
thudc cac chi nhu Dendrobium, Phalaenopsis,
Rhynchostylis (Anuttato & ctv., 2017; Chung &
ctv,, 2017; Zhao & ctv.,, 2019). D6i vdi cac loai
lan thudc chi Cymbidium, cac thong tin vé chi
thi SSR da dugc nghién ctiu va xac dinh trén
mot s6 loai nhu C. ensifolium, C. Goeringii, C.
sinense (Xia & ctv., 2008; Moe & ctv., 2010; Lee
& ctv., 2020). Cac nghién ctiu nay, da danh gia
va chon loc mét s6 primer SSR ¢6 hiéu qua trong
viéc danh gia da dang di truyén, xay dung ban do
gen va ting dung trong lai tao gidong. Tuy nhién,
déi véi loai lan kiém tién vii, viéc nghién ctiu va
danh gia da dang di truyén, phén tich nguon gen
chua dugc nghién ctu.

Trong nghién ctiu nay, chi thi sinh hoc phan
ti SSR dugc st dung d€ danh gia da dang di
truyén nguon gen lan kiém tién vt dugc thu thap
tai cac khu vyc & Viét Nam nham phuc vu cong
tac luu trd, bao tén va phat trién ngudn gen lan

kiém tién vi.

2. Vat Liéu va Phuong Phap

Tong s6 32 mau lan kiém tién va (C.
finlaysonianum) dugc thu thap & mot s6 dia
phuong gébm bak Lik, Gia Lai, Quiang Nam, Tay
Ninh, Kon Tum, Ldm Pdéng, Binh Phudc, ik
Néng, Da Nang, Thtia Thién Hué va Quang Tri
(Bang 1; Hinh 1) dugc st dung trong danh gia da
dang di truyén.
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Ss

Bang 1. Danh sich 32 mau lan kiém tién v dugc thu thép tu cac dia diém

TT Mahoa Tén tiéng Viét Tén khoa hoc bia diém thu thap miu

01 CF01 Lankiém Tiénva C. finlaysonianum Kon Tum (Vuon Quéc Gia Chu Mom Ray)
02 CF02 Lankiém Tiénva C. finlaysonianum  Gia Lai (Vuon Quoc Gia Kon Ka Kinh)

03 CF03 Lankiém Tiénva C. finlaysonianum Dék Lik (Vuon Quéc Gia Chu Yang Sin)
04 CF04 Lankiém Tiénva C. finlaysonianum Dak Nong (Vuon Quéc Gia Ta Bung)

05 CF05 Lankiém Tiénva C. finlaysonianum Lam Doéng (Vudn Qudc Gia Bidoup Nui Ba)
06 CF06 Lankiém Tiénva C. finlaysonianum Pak Lik (Vudn Quoc Gia Yok Pon)

07 CF07 Lankiém Tiénva C. finlaysonianum  Binh Phudc (Vuon Quéc Gia Bu Gia Map)
08 CF08 Lankiém Tiénva C. finlaysonianum Kon Tum (Vudn Quéc Gia Chu Mom Ray)
09 CF09 Lankiém Tiénva C. finlaysonianum  Gia Lai

10 CF10 Lankiém Tiénva C. finlaysonianum  Tay Ninh (Vuon Qudc Gia Lo Go-Xa Mat)
11 CF11 Lankiém Tiénva C. finlaysonianum Kon Tum

12 CF12 Lankiém Tiénva C. finlaysonianum  Gia Lai

13 CF13 Lankiém Tiénva C. finlaysonianum  Binh Phudc

14 CF14 Lankiém Tiénva C. finlaysonianum Pa Nang

15 CF15 Lankiém Tiénva C. finlaysonianum Quang Nam (Vuon Qudc Gia: Song Thanh)
16 CF16 Lankiém Tiénva C. finlaysonianum Pa Nang (Ba Na-Nui Chua)

17 CF17 Lankiém Tiénva C. finlaysonianum Quang Nam (Vuon Qudc Gia: Song Thanh)
18 CF18 Lankiém Tiénva C. finlaysonianum Quang Tri

19 CF19 Lankiém Tiénva C. finlaysonianum Pa Nang

20 CF20 Lankiém Tiénva C. finlaysonianum Dak Lak

21 CF21 Lankiém Tiénva C. finlaysonianum Dak Lik

22 CF22 Lankiém Tiénva C. finlaysonianum Quang Nam

23 CF23 Lankiém Tiénva C. finlaysonianum Kon Tum

24 CF24 Lankiém Tiénva C. finlaysonianum Quang Nam

25 CF25 Lankiém Tiénva C. finlaysonianum  Binh Phudc

26 CF26 Lankiém Tiénva C. finlaysonianum Pa Nang

27 CF27 Lankiém Tiénva C. finlaysonianum Dak Lak

28 CF28 Lankiém Tiénva C. finlaysonianum Lam Dong

29 CF29 Lankiém Tiénva C. finlaysonianum  Thuia Thién Hué

30 CF30 Lankiém Tiénva C. finlaysonianum  Gia Lai (Vudn Qudc Gia Kon Ka Kinh)

31 CF31 Lankiém Tiénva C. finlaysonianum Kon Tum

32 CF32 Lankiém Tiénva C. finlaysonianum Didk Lik (Khu du tri thién nhién Nam Kar)
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1213 M 15 10 12 13 14 15 0

Cr24 Cro9
Hinh 1. Ddc diém hinh thai cia mt s6 mau giong lan kiém tién vi (C. finlaysonianum)
dugc st dung trong nghién ctiu.

2.1. Ly trich DNA tong s6 Scientific, Hoa ky). D¢ tinh sach va nong d¢ cta
cac dich chiét DNA dugc kiém tra biang phuong

L4 ctia 32 mau lan kiém tién va dugc st dung o o ]
phap dién di gel agarose 0,8% va trén may

dé tach chiét DNA t6ng s6 bing Kit GeneJET

. S ) Nano drop spectrophotometer (ThermoFisher
Plant genomic DNA Purification (ThermoFisher

Scientific, Hoa Ky).
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2.2. Chon loc chi thi sinh hoc phén tit SSR @€ DNA cta mau c6 dic diém hinh théi tuong tu
danh gia da dang di truyén lan kiém tién vii  nhau) dugc st dung dé thuc hién PCR sang loc

. v x w n vGi 32 primer SSR.
DNA t6ng s6 ctia mau lan kiém tién vi dugc P

gop thanh 03 nhém mau DNA (mdi nhém gém

Bang 2. Danh sich 32 primer SSR dudc stt dung dé sang loc trong ddnh gia da dang di truyén lan
kiém tién vi

TT Primer Trinh tyldp lai  Kich thuéc du Trinh ty primer 5' --> 3' Ta (°C) Nguén
kién (bp)

1 SSRO1 (AC), 400 - 500 AACGCCATGTCCAATACCC 54 (Li & ctv., 2014)
GGAGGGCTTATTTGCAGCG

2 SSR03 (AC), 400 - 500 GACCGCAGCGTTAATGACC 55
CTCGGTTCATTTGCAGCCC

3 SSR08 (AC),, 100 - 200 TGCTGGAATACATGCGAGAC 55
GTTTGCCGAAGCCAGTGC

4 SSR18 (AG)11 300 TGAAACGGTTGGCTCTAGTTC 54
AGCAAGCACTGACCTGAAAC

5 SSR21 (GT), 300 - 500 TGGGCGACAGATCGAGTTC 55
ACATGGACCACAGCATTCC

6 SSR22 (GT), 200 - 300 TATGCGTCTCTCCCAACCG 54
AAGCTAGTGGCCTTTGGTG

7 SSR26 (AAG)7 100 - 250 GCTTTATGCGACATCTGCG 53
CGTCGGTTCCATGCACATC

8 SSR34 (AGG), 700 - 900 GAGAGGGAATTGCAGTGGC 54
ACCGAGCTAGCACTTCATC

9 SSR36 (ATC), 400 - 500 AGTATTGGACCCTCCAGGC 54
AGAGGATCATGGTGTTAGGC

10  SSR43 (CCG), 200 - 300 GACGACATATCGCGTTCGG 55
CTCAGCCACACCCAAGAGG

11  SSR44 (CCG), 500 GGAGCTGCATACGCAAGTG 54
AGCTTCTCACTGCCTCCAG

12 SSR62 (CGG), 300 - 400 GGTGGGTTAGACCAGCTCC 56
TCCTCAAGGCAAAGCTCCC

13 SSR64 (CGG), 400 - 500 CGCTCAAAGAGATGGCACG 55
TAGTACGGCGCTGCTTGAG

14 CG2 (AG)]6 114 - 138 TGATTAAGCAGCCATTCAAGG 54
TGGCTCTCAATCTCCCTCAC (Hyun & ctv., 2012)

15 CG280 (AAAG)7 101 - 132 CCCCACAAAAGAATCACAAAG 53
CAGCTGGAGAAAGATAAGGTCTCC

16 CG4l5 (AG),, 117 - 150 CTTCCAACAACCCCTTCTGTC 55
CTTTGCTACGGAGGTCATGC

17 CG428 (AG),, 130 - 178 AGACATCAAATTCACCAAGAGAGG 54
TCAGCTCACTGATTAGGAAAATCC

18  CG450 (AG)18 89 - 160 CCAAACTGCCTTAACTCACTTACA 54
ACTTGGGGCCTTACAACTGATA

19 CG709 (AG),, 148 - 193 TTGACCGATTGAGGAAGTATCA 51
CATGCCATCAATCATCATCC

20 CG722 (AG),, 160 - 197 TGGTGCAAGCAGTTGGAATA 54
CAGGTTGCCTCATCTCCACT

21  Cym?9 (GA)33 105-172 CGCTACTGAAATAGAATAA 45 (Xia & ctv., 2008)
GATCAACTGATACTAAAGCTC

22 Cym12 (CAGA), 174 - 215 TTAAGCAGGAGCCGTCACAG 55
AGTTGCGGGTCAGTGTAAC

23 Cym15 (CT),, 129 - 180 TTCAAAGATAAATATGCTCC 46
GTTGTGAAATACTTTTAAAGGTG

24 Cym18 (GT), 124 - 126 GATCAAGTTGTCTTCAGACTG 47
CAAACTCGAAGAATTACC

25 Cym 344 (CA)63 216 - 222 TAGTGCCATCTAATCTAATG 45
TTTTCTTGTGCTCGAAG

26 Cym371 (GT)35 171-178 GTGAAAGCCACCTCCATG 53
GATGGATACCTCGCACTGG

27 KNU-CC-32 (AG)27 114 - 248 AAAACCTTGATCCTCACAAGA 51 (Moe & ctv., 2010)
TGGGTCGACATGATCTGTT

28 KNU-CC-43 (CT)14 135-295 TCGCTGCGCCTATACAGT 55
CTCAGCTGTTGCCTCCAC

29 KNU-CC-40 (GA)32 140 - 260 AAGCTCTGTCTTCATCCTTCAA 52
TGGTGTGGAGAGAGGTTTTT

30 KNU-CC-55 (CAA)14 105 - 315 AAGGTTGCATTTTCCCTCA 54
ACTAGGTGGGGTCGGCTA

31 KNU-CC-35 (TC)10,(GT)13 119 -263 TCTCAGGCAATGCCGTAT 52
TTTGTGTGTGGCATTCGA

32  KNU-CC-203 (TG)13 136 - 380 AACCTAATCAAGGGTTTCTAACTC 51
CCACCCAACAAAGCGATA
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Phan ting PCR dugc thuc hién véi thanh phan
héa chit cho méi phén ting trong thé tich 20 puL
bao gom 1X Mastermix (10 pL Dream Taq Green
PCR Master Mix -ThermoFisher Scientific-Hoa
ky); 0,4 puL primer xu6i (20 uM); 0,4 uL primer
ngugc (20 uM) (téng hop tai Integrated DNA
technologies (IDT)); 8,2 pL nudc cat 2 lan kht
trting; 1 uL DNA khudén mau (50 ng/pL). Chu ky
PCR dugc thuc hién nhu sau tién bién tinh 95°C
trong 1 phut, 30 chu ky (bién tinh & 95°C trong
30 gidy, bét cdp (Ta: theo tling cap primer) trong
30 gidy, kéo dai & 72°C trong 40 gidy), chu ky
hoan thanh 72°C trong 10 phut. Sin phdm PCR
dugc dién di trén gel polyacrylamide nong d6 6%
va chup hinh trén may chup gel (GelDoc-1t*2315
imager UVP, My).

2.3. Panh gia da dang di truyén lan kiém tién
vii dya trén chi thi sinh hoc phan tid SSR

Dua trén céc primer SSR da dugc chon loc
dé danh gia da dang di truyén lan kiém tién vi.
San phdm PCR cua tting chi thi SSR trén cic mau
nghién ctiu dugc ma hoa sang hé nhi phan dé
phan tich. Cac bang DNA dugc ghi nhan dya
trén sy c6 mdt ctia chung trén bang dién di cua
cac mau nghién ctu theo DNA thang chuin
(DNA ladder). Néu mdt phan doan DNA xuit
hién & mau i nhung khong xudt hién mau j hodc
dong thoi xudt hién & ca i va j nhung khong
xudt hién & cdc mau khac thi phan doan DNA
nay goi la phan doan da hinh. Ngugc lai, néu
phan doan DNA nao xudt hién & tit ca cic mau
nghién ctu thi goi 1a phan doan dong hinh. Cac
doan dugc ma hoéa biang s6 tu nhién 0 va 1, khi
d6 mau nao xuét hién doan DNA thi ky hiéu la
1, con khong xudt hién thi ky hiéu la 0. Céac so6
liéu nhi phéin nay dugc dua vao xu ly bang phan
mém NTSYSpc 2.1 (numerical taxonomy and
multivariate analysis system) d€ tinh gia tri da

hinh di truyén va xay dung cay phan nhém da
hinh di truyén gitia cdic mau nghién ctiu.

3. Két Qua va Thao Luan
3.1. Ly trich DNA t0ng s6

DNA tdng s6 thu dugc tu 14 ctia 32 mau lan
kiém tién vii cho théy ti1é OD260/280 dat tti 1,57
- 2,13; ndong do DNA t6ng s6 thu dugc tii 101,13
- 249,09 ng/pL. Két qua dién di DNA tdng s6 trén
gel agarose 0,8% cho thdy band DNA téng s6 thu
dugc ro va khong bi dit gay. Cac DNA t6ng s6
dugc pha vé nong do 50 ng/pL d€ thuc hién phan
ung PCR-SSR.

3.2. Chon loc chi thj sinh hoc phan ti SSR dé
danh gia da dang di truyén lan kiém tién vii

Trong téng s6 32 primer SSR dugc st dung dé
chon loc trong nghién ctiu, ¢ 26/32 primer SSR
khuéch dai dugc san phdm PCR vdi ty 1é khuéch
dai dat 81,25%. Trong 26 primer SSR khuéch dai
thanh cong chi ¢ 12 primer da hinh véi tdng
s0 doan khuéch dai la 618 (trung binh 3,5 doan
khuéch dai/primer, s6 doan khuéch dai dao dong
tt 2 - 6 doan khuéch dai/primer). Primer SSR34,
SSR26 cho s6 lugng alen cao nhat (06 alen), tiép
theo primer SSRO1 vé&i 03 alen; 09 primer da
hinh con lai ¢6 02 alen/primer. Kich thudc san
phdm PCR, da s6 tuong ting véi kich thudc san
phdm PCR du kién, ngoai trii mot s mau cd
nhiéu hon s6 lugng san phdm PCR nhu SSR21,
SSR26, SSR34 va Cym371. Dong thoi c6 02
primer c6 kich thudc san phdm PCR 16n hon so
v6i dy kién nhu SSROS (1.100 - 1.300 bp), KNU-
CC-43 (1.400 - 1.500 bp). Déi v6i primer KNU-
CC-43, cac doan ¢ kich thuée 16n hon 1.500 bp
dugc loai bo va giti lai nhiing doan ¢6 kich thuéce
1.400 - 1.500 bp d€ phan tich. Trong nghién ctiu
nay, primer SSR08 va KNU-CC-43 van dugc dé
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sti dung trong danh gia da dang di truyén. Kich
thudc du kién (100 - 380 bp) ctia 2 primer nay
dugc danh gia trén C. goeringii, C. Sinensis, C.
Hybridium va 09 loai thu¢c chi Cymbidium nén
khi phén tich danh gia trén C. finlaysonianum cho
san phdm kich thudc khac so v6i du kién. Cac két
qua nghién ctiu trudc day da xac dinh dugec mot
s6 primer da hinh d€ danh gia di truyén, cau tric
quén thé ctia mot s6 mau trong chi Cymbidium.
Xia & ctv. (2008) da xac dinh dugc 09 primer da
hinh trén 30 c4 thé thudc loai Cymbidium sinense
tu 11 primer SSR. Li & ctv. (2014) da chon dugc
55 primer SSR da hinh trén 9 loai Cymbidium
voi 59 mau ca thé ti 62/80 primer khuéch dai
thanh cong. Theo Moe & ctv. (2010) da phat trién
14 primer SSR d€ nghién ctiu da dang di truyén
trén chi Cymbidium véi 96 mau thudc 3 loai gom
C. goeringii (72 mau), C. sinensis (4 mau) va C.

hybridium (20 mau). Huang & ctv. (2011) da xac
dinh dugc 15 primer da hinh tii 38/48 primer
SSR khuéch dai thanh cong trén 24 ca thé ctua
hai quan thé Cymbidium d€ danh gia da dang di
truyén trén C. goeringii. Diéu nay cho thay, két
qua ctia nghién ctiu nay c6 sy tuong dong nhat
dinh so v6i mot s6 nghién ctiu da dugc cong bo
clia cac tac gia. Tuy nhién, nhiing cong bé nay
nghién ctiu nay tap trung 1én nhiing loai nhu C.
sinense, C. goeringii, C. Sinensis, C. hybridium va
C. ensifolium.

3.3. Panh gia da dang di truyén lan kiém tién
vii dya trén chi thi sinh hoc phéin ti SSR

Tong s6 12 primer SSR da hinh dugc chon loc
dé danh gia mdi quan hé di truyén cta 32 mau lan

kiém tién vi, két qua dugc trinh bay & Bang 3.

Bang 3. Danh sach 12 primer SSR dugc chon loc d€ danh gid da dang di truyén 32 mau lan kiém tién va

TT Primer Kich thuéc Tong Tong s6 doan Tyléda  Tansé PIC

san phim s6 doan khuéch dai  hinh (%) alen da

PCR (bp) khuéch dai da hinh hinh
1 SSRO1 380 - 500 68 60 88,24 0,22 0,78
2 SSR08 1.100 - 1.300 38 26 68,42 0,23 0,77
3 SSR18 280 - 290 43 21 48,84 0,23 0,77
4 SSR36 350 - 900 34 32 94,12 0,06 0,94
5 SSR26 120 - 210 131 66 50,38 0,19 0,81
6 SSR34 420 - 1.200 37 25 67,57 0,22 0,78
7 SSR44 500 - 520 38 26 68,42 0,16 0,84
8 CG415 100 - 150 37 27 72,97 0,19 0,81
9 CG709 200 - 250 37 27 72,97 0,17 0,83
10 CG722 150 - 300 42 22 52,38 0,25 0,75
11 Cym 371 150 - 200 52 12 23,08 0,30 0,70
12 KNU-CC-43 1.400 - 1.500 61 14 22,95 0,42 0,58
Dao dong 34 -131 12 - 66 22,95 - 0,06 - 0,58 -

94,12 0,42 0,94

Tong 618 358 67,96
Trung binh 0,22 0,78
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Hinh 2. San phdm PCR ctia cdp moi SSR44 dién di trén gel polyacrylamide nong d6 6%.
Ladder: 1 kp (Thermo Scientific™ GeneRuler DNA Ladder Mix-SM0331), CF01 - CF32: mau lan

kiém tién va.

Phan tich t4n s6 alen, chi s6 PIC dya trén 12
primer SSR cho 32 mau lan kiém tién vii cho thédy
6 san phdm khuéch dai tui 2 - 6 alen/primer, 358
doan khuéch dai da hinh (t0ng cdc doan khuéch
dai da hinh ctia 32 mau trén 12 primer SSR) va
dao dong tui 12 - 66, tdn s6 alen da hinh trung
binh la 0,22 va bién thién tu 0,06 - 0,42; chi s
PIC trung binh la 0,78 bién thién tii 0,58 dén
0,94. Trong do, & primer SSR36 c6 chi s6 PIC cao
nhét la 0,94; tié€p theo la cac primer con lai c6 chi
s6 PIC tii 0,70 dén 0,83; ngoai trii primer c6 gia
tri PIC thap nhat la KNU-CC-43 véi 0,58 (Bang
3). Diéu nay cho thdy c6 su da dang di truyén
ctia cac mau lan kiém tién va trong nghién ctiu
nay. Mot s6 cong bo trudc day cua cac tac gia
da xac dinh dugc mot s6 primer SSR da hinh
c6 hiéu qua trong phén tich da dang di truyén

cho mot s6 loai thuoc chi Cymbidium. Xia &

ctv. (2008) cho thédy chi s6 da hinh trung binh
la 0,47 va dao dong ti 0,18 - 0,9 khi dénh gia
da dang di truyén Cymbidium sinense dua trén 9
primer SSR da hinh. Li & ctv. (2014) d4 phan tich
da dang di truyén 59 ca thé cua 9 loai thuc chi
Cymbidium véi 55 primer da hinh cho thay chi
s6 da dang di truyén PIC trung binh la 0,407 dao
dong tu 0,033 dén 0,863. Theo Moe & ctv. (2010)
cho thdy chi s6 da dang di truyén va PIC cao, dat
tuong ting 1a 0,394 (dao dong t1i 0,213 dén 0,931)
va 0,639 (dao dong tii 0,209 dén 0,927) khi phan
tich da dang di truyén cho 30 ca thé thudc chi
Cymbidium dya trén trén 9 primer da hinh. Piéu
nay cho théy, két qua ctia nghién ctiu nay c6 su
tuong quan véi mot s6 nghién ctiu trude day da
dugc cong bo va chiing té cac primer dugc lya
chon c6 hiéu qua trong viéc danh gia da dang

trén mot s6 loai C. finalysonianum.
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Hinh 3. Cay ph4n nhém di truyén ctia cic mau lan kiém tién vii dya trén 12 primer SSR.

Cay ph4n nhém di truyén cta 32 mau lan
kiém tién v dugc xay dung dua trén 12 primer
SSR cho théy gia tri khoang cach da dang di
truyén dao dong ti 0,02 dén 0,40. Véi gid tri
trung binh dat 0,17, cay phdn nhém di truyén
chia 32 mau lan kiém tién vii thanh 6 nhom gém
nhom Ia gobm cac mau CF01 - CF06, CF22, CF23,
CF30, CF31, nhém Ib gébm cac mau CF10, CF15
- CF21, CF24; nhom Ic gébm cac mau CF09, CF11
- CF13, nhém Ila gom cac mau CF6 - CF8, CF26,
CF28, CF29, CF32, nhém IIb gébm cdc mau CF25,
CF27. Nhém III gom mau CF24 (Hinh 3). Két
qua ctia nghién ctiu nay cho thay c6 su da dang
di truyén cac mau lan kiém tién va thu thép &
céc khu vuc khac nhau. Khi xét vé dic diém hinh
thai cting cho thdy cac mau lan kiém tién vii cé
su da dang di truyén, ddc biét c6 su da dang vé
mau sic hoa, hinh dang canh hoa, dai hoa. Quan
sat vé mau sic hoa nhu dai hoa, canh hoa, moi
dugc thu mdt trong ctia hoa va dua trén bang so
mau (RHS Colour Chart) (Chandra & ctv., 2015).
Cu thé mau sic chinh ctia cdnh hoa va mau séc
hoa v6i nhiéu mau khac nhau nhu Dark Purplish
Red (PN79A), Dark Greenish Yellow (YG152D),

Greyish Purple (PN77A), Brilliant Yellow (Y7A),
White (WNN155C), Strong Greenish Yellow
(YG151A), Moderate Purplish Red (RP59C),
Dark Red (RP59A), Brilliant Yellow (Y7A),
White (WNN155C). Mau sic cta cdnh méi chu
yéu 03 mau chinh la Dark Red (RP59A), Brilliant
Yellow (Y7A), White (WNN155C) va mot sO
mau phu khac. Diéu nay cho thdy mau sac hoa &
lan kiém tién vii c6 sy da dang. Li & ctv. (2014)
da cho thdy su da dang di truyén 59 cd thé ctia 9
loai thuoc Cymbidium dua trén 55 primer SSR
(Li & ctv,, 2014). Hyun & ctv. (2012) cho thay 04
quén thé thuc loai Cymbidium goeringii c6 su
da dang di truyén khi phén tich dua trén véi 21
primer SSR va chia cic mau thanh 4 nhom chinh
(Hyun & ctv., 2012). Két qua phan loai di truyén
dua trén 12 primer SSR cho thay c6 su da dang di

truyén gitta cdc mau nghién ctiu nay.

Céy phan nhom di truyén trén cho thdy mau
CF24 ¢6 su khac biét so vGi cdc mau con lai vé6i
khoang cach da dang di truyén la 0,4. Vi khoang
cach da dang di truyén tui 0,02 - 0,4 cho thdy d6i

v6i cac mau trong ciing mot nhom van cé su
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khéc biét nhat dinh. D6i v6i nhém Ia, mau CF22
nam riéng mot nhém so véi cac mau trong nhém
nay. O miu nay c6 dic diém mau sic hoa la
Strong Greenish Yellow (YG151A) va Moderate
Purplish Red (RP59C). Mau sic ctia canh moi
véi 02 mau chinh 1a Dark Red (RP59A), Brilliant
Yellow (Y7A) va mau phu White (WNN155C).
Nhom IIb, mau CF25 va CF27 nam chung mot
nhom va ¢é sy phan nhém nho véi cdc mau con
lai trong nhém. D6i v6i nhom IIT chi c6 mau
CF24 va c6 su khac biét 16n so vdi cdc mau con
lai va c6 su da hinh vé alen so v&i cdc mau khéc.
O mau nay c6 su khac biét I6n vé mau sic hoa,
cu thé mau sac dai hoa va canh hoa tap trung chu
yéu hai mau chinh 1a Moderate Yellow (YG161A),
Dark Purplish Red (PN79B), mau sic ctia canh
modi cha yéu 03 mau chinh la Dark Red (RP59A),
Brilliant Yellow (Y7A), White (WNN155C). Day
la co s& dii liéu di truyén htiu ich phuc vu cho
cong tac luu trii, bao ton ngudn gen lan kiém tién

v va lai tao giong mdi.

4. Két Luan

Két qua nghién ctiu cho thdy c6 su da dang
di truyén cao gitia 32 mau lan kiém tién va (C.
finlaysonianum) dua trén 12 primer SSR. Hé s6
khoang cach da dang dao dong tii 0,02 - 0,4, v6i
trung binh khoang cich da dang di truyén la
0,17. Cay phan nhom da dang di truyén chia 32
mau lan kiém thanh 06 nhom (Ia, Ib, Ic, IIa, Iib
va III). Trong d6, mau CF24 c6 su khac biét so
v6i cac mau con lai v6i khodng cach da dang di
truyén la 0,4. Két qua dat dugc cta nghién ctiu
nay sé la nhiing thong tin hitu ich cho cong tac
bao tén ngudn gen va phat trién giong lan kiém

m&i trong tuong lai.

Loi Cam Poan

Nhoém tac gia cam doan két qua nghién ctiu
trong bai bao nay do nhém tac gia thuc hién va

khong cé bat ky mau thudn nao gitia cac tac gia.

Loi Cam On

Nhom tac gia xin chin thanh cam on S& Khoa
hoc va Céng nghé TP. H6 Chi Minh da cap kinh
phi theo hgp dong s6 07/2023/HP-QKCN ngay
09 thang 03 ndm 2023 gitia Quy Phat trién khoa
hoc va cong nghé TP. HCM va Trung tam Cong
nghé Sinh hoc TP. H6 Chi Minh vé viéc thuc
hién nhiém vu khoa hoc va cong nghé "Nghién
ctiu bao ton va danh gia nguoén gen lan kiém la
cting (Cymbidium spp.) Viét Nam", Trung tam
Cong nghé sinh hoc Thanh ph6é H6 Chi Minh da
ho trg trang thiét bi va co s& vét chat dé€ thuc hién

nghién ctiu nay.
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ABSTRACT

The study aimed to identify beneficial indigenous microorganisms
to control root-knot nematodes on vegetables. Thisresearchisolated,
selected, and identified three promising indigenous Bacillus strains
(Bacillus velezensis BHMT 4.1, B. amyloliquefaciens CCCX 2.2,
and B. subtilis CCCX 2.1) for controlling root-knot nematodes
(Meloidogyne spp.) and promoting vegetable plant growth. The
study qualitatively assessed several plant growth-promoting traits
of Bacillus strains. All of them were capable of producing IAA
(indole-3-acetic acid), solubilizing phosphate (with solubilization
halos ranging from 1.57 to 2.0 mm), and producing siderophores
(with siderophore production indices from 3.33 to 6.33 mm).
Furthermore, three Bacillus strains exhibited nematicidal activity
against the second juvenile stage (J2) and inhibited egg hatching of
Meloidogyne spp. B. velezensis BHMT 4.1 strain demonstrated the
highest mortality rate of 66.67% against ]2 after 48 h and achieved
a 44% inhibition rate of egg hatching after 7 days. These findings
suggest that indigenous Bacillus strains have strong potential
for application in the biological control of root-knot nematodes
(Meloidogyne spp.) on vegetables.
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1. it Van Dé

Tuyén trung budu ré (Meloidogyne spp.;
root-knot nematodes; RKN) 1a tuyén trung ky
sinh thuc vat thuong dugc quan sat thiy va gay

hai nhiéu nhat trong san xuét rau (Jones & ctv.,

TOM TAT

V6i muc tiéu tim kiém cédc vi sinh vat ban dia cé lgi d€ san xuit
thti nghiém cac ché phdm sinh hoc trong phong trii tuyén triing
gy hai trén cac loai rau, nghién ctiu nay da phan lap, tuyén chon
va xac dinh dugc 3 chung vi khudn Bacillus ban dia c6 trién
vong trong viéc kiém soat tuyén trung Meloidogyne spp. gay hai
ré va kich thich sinh trudng (KTST) céy rau. Bing phuong phap
dinh danh hinh thai, sinh héa va giai trinh tu viing 16S rRNA da
xdc dinh duogc 3 loai vi khuan Bacillus velezensis BHMT 4.1, B.
amylolifequacien CCCX 2.2 va B. subtilis CCCX 2.1. Nghién ctiu da
khéo sat dinh tinh mét s6 dac diém KTST cua vi khuén, két qua, 3
chung vi khuén déu c6 kha nang sinh IAA, hoa tan phosphate (v6i
vong phén giai dat tii 1,57 - 2,0 mm) va téng hgp siderophore (véi
hiéu s6 sinh siderophore dat 3,33 - 6,33 mm). Hon niia, 3 chiing
déu co6 kha ning gay chét d6i véi du truing Meloidogyne spp. J2 va
kiém sodt sy ng triing cta tuyén trung Meloidogyne spp. Trong
do, chiing B. velezensis BHMT4.1 c6 kha ning gay chét au triing
Meloidogyne spp. ]2 v6i ti 1é cao nhit 66,67% sau 48 gid va kiém
soat ti 1é tic ché nd tring tuyén trung dat 44% sau 7 ngay. Két
qua nghién ctu cho thdy, 3 ching vi khuin Bacillus ban dia da
phén 1ap rat c6 tiém nang ting dung trong kiém soat tuyén triing
Meloidogyne spp. gay hai trén cay rau.

vang, coi coc, cac triéu ching thiéu chat dinh
dudng va nhiém trung thi cdp boi cac mam
bénh khac (Hunt & Handoo, 2009). Nang suat
cdy trong bi mit do nhiém tuyén trung phu
thudc vao loai tuyén trung hién c6, quin thé

tuyén triing ban dau va cac gidng céy trong dugc

2013). Cay bi nhiém tuyén trung buéu ré c6 la
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trong (Ornat & Sorribas, 2008). Theo Sasser &
Carter (1985), nang suat mat 22 - 30% doi véi
cay ca chua bi nhiém M. incognita. Tuong tu nhu
vay, Sikora & Fernandez (2005) da bdo cdo rang,
nang sudt giam hon 30% & ba loai cy rau dé bi
nhiém tuyén triing (ca tim, ca chua va dualeo) &
nhiéu viing nong nghiép nhiét déi va cin nhiét
déi. Co6 4 loai tuyén trung chinh M. incognita,
M. javanica, M. arenaria va M. hapla, cling
nhu mot s6 loai méi n6i nhu M. enterolobii va
M. chitwoodi, gay ra phan 16n thiét hai cho mua
mang (Moens & ctv., 2009). Chung tac dong vao
ré cay gay hu ré, cay khong hat dugc nudc, dinh
dudng, lam cho cac tac nhan giy bénh khac tdn
cong vao ré (Sasser, 1980; Mai, 1985). Nhiing
phuong phap phong trii tuyén trung gay buéu ré
nhu phoi dit, ngdm dat, dung giéng céy c6 kiéu
gen khang, va kiém soat bang hoa chit dugce st
dung. Hién nay, phuong phap phd bién nhat dé
ngdn ngtia tuyén trung gy hai la dung thuéc hoa
hoc; tuy nhién, st dung thudc hod hoc vé lau dai
sé gay khang thudc, hon niia nhiéu thudc hoa
hoc trii tuyén trung da bi han ché sti dung boi du
lugng doc t6 khong dam bao stic khoe con nguosi
va moi truong tu nhién. Do d6, viéc nghién ctiu
nhiing bién phap thay thé trong phong trii tuyén

trung gy budu ré 1a rit can thiét.

Vi khuén ving ré thuc ddy sinh trudng thuc
vat (plant growth-promoting rhizobacteria,
PGPR) Ia mdt nhom vi khuén ¢6 1oi chi chiém 2 -
5% vi khuén viing ré, gitip tang h4p thu chat dinh
dudng, ting trudng, ting nang sudt cdy trong, va
thuong thé hién hoat dong kiém soét sinh hoc
chong lai cac tdc nhan gay bénh thuc vat (Liu,
2013). PGPR dugc tim thdy gobm vi khudn gram
am va gram duong. Tuy nhién, phan I6n la vi
khuén gram 4m, chi c6 mot s6 it vi khudn gram
duong dugc bao cao (Kloepper & ctv., 2004).

Trong tat ca cac chi vi khudn dugc xac dinh la
PGPR, Bacillus spp. va Pseudomonas spp. la hai
chi chiém uu thé da dugc nghién ctiu va tng
dung rong rai cho cay trong (Podile & Kishore,
2006). Co ché hoat dong cua vi khudn d6i khang
trong qua trinh kiém soat sinh hoc tuyén trung
bao goém ky sinh bat budc, giam kha ning xam
l4n, tc ché ting trudng do canh tranh chat dinh
dudng va khang khang sinh lién quan dén cac
chét chuyén héa c6 hoat tinh sinh hoc hodc chat
chuyén hoa thi cip (Mendoza & ctv., 2008).

Trén thé gidi, cac san phdm da dugc thuong
mai hoa d€ kiém sodt tuyén triing nhu BioNem-
WP do AgrGreen phat trién v6i B. firmus la
thanh phan chinh, c¢é hiéu qua chéng lai M.
incognita, M. hapla, Heterodera spp., Tylenchulus
semipenetrans, Xiphinema index va Ditylenchus
dipsaci (Keren-Zur & ctv., 2000). BioYield véi
thanh phan chinh la B. amyloliquefaciens IN937a
va B. subtilis GB03, dugc Gustafson phat trién dé
kiém sodt cac tdc nhén gay bénh trong dat va ngin
chén quén thé M. incognita & ca chua (Kloepper &
ctv., 2004; Burkett-Cadena & ctv., 2008). Bacillus
firmus GB-126, dugc Bayer CropScience ti€p thi
dudi tén thuong mai VOTiVO, dugc st dung
dé kiém soat M. incognita, Ditylenchus dipsaci
va Rotylenchulus reniformis trong ngd, bong,
lta mién, ddu nanh va ct cai duong (Castillo &
ctv., 2013). Pathway consortia, hén hgp PGPR
ctua B. subtilis, B. licheniformis, B. megaterium,
B. coagulans, P. fluorescens, Streptomyces spp. va
Trichoderma spp.,1a san phdm kiém sodt sinh hoc
dugc bao ché dudi dang long, dang hat va dang
thixotropic d€ kiém soat Meloidogyne spp. va R.
reniformis (Askary, 2015). O Viét Nam budc diu
c6 mot s6 nghién ctiu st dung cac ché phidm sinh
hoc tu vi khudn, gitup giam viéc stii dung phén

héa hoc, an toan v6i mdi truong va giam chi phi
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san xudt. Tuy nhién, viéc sti dung cac ché phdm
sinh hoc d€ phong trii tuyén triing gay bénh trén
cac cay trong ndi chung va cay rau noi riéng véi
hiéu qua cao, 6n dinh chua cé nhiéu vi chua tim
dugc nhiéu chiing vi khudn ban dia c6 dong thoi
ca kha nang kich thich sinh truéng (KTST) va
kiém sodt tuyén trung. Do véy, nghién ctiu nay
dugc thuc hién nham sang loc, tuyén chon cac
chung vi khudn Bacillus ban dia c6 ca kha nang
KTST va kiém soét tuyén trung gay bénh buéu

ré trén cay rau.

2. Vat Liéu va Phuong Phap
2.1. bja diém thu thip nguén mau

Mau dat va ré cay rau an la thu thip tai Ca
Chi va Hoc Mon (TP. H6 Chi Minh), CAim My va
Bién Hoa (Po6ng Nai), vi khudn dugc phén lap,
lam thudn, luu git tai Vién Nghién ctiu Cong
nghé sinh hoc va Moi truong, Trudng Pai hoc
Nong Lam TPHCM.

2.2. Vat liéu nghién ctiu

Tuyén trung Meloidogyne spp. gdy budu ré
trén cay rau dugc thu thap tai vidn trong rau an
la (mong toi, dén, cai xanh, cai ngot) & Ct Chi,
Héc Moén (TP. H6 Chi Minh), luu git va nhan
nguon tai nha ludi Bénh céy, Vién Nghién ctiu
Cong nghé sinh hoc va Moi trudng.

Hat giong cay mong toi cua Coéng ty TNHH
TM Trang Nong (2E, Lé Quang Sung, Phudng
2, Quan 6, TPHCM) dugc st dung trong dé€ git
ngudn tuyén trung trong nha luéi.

2.3. Thu thép va phén lap mau

Nhiing vuon rau dugc chon d€ ldy mau la
vuon chua tiing st dung cac ché phdm hay thudc

c6 nguon goc tii vi sinh vat trudc d6. Thu thap,
phén lap mau vi khuén noi sinh ré theo phuong
phap nghién ctiu cia Wang & Liang (2014),
trong d6 mau ré dugc lay tu cac cay khong bi
nhiém bénh va biéu hién stic séng khoe manh.
Céc vi khuén vung ré dugc phén lap tit mau dat
bao quanh ré theo phuong phéap ctia Burgess &
ctv. (2009).

2.4. Nhan nudéi nguon tuyén trung, thu triing

va du trung J2

Tuyén trung Meloidogyne spp. gay bénh dugc
chuén bi theo phuong phap ctia Hooper & ctv.
(2005), nhan nudi tuyén trung trong cdy mong
toi sach bénh theo phuong phap ctia Pérez & ctv.
(2011). Hat giong cay mong toi dugc khi trung
v6i 70% ethanol trong 5 phut, NaOCl 1% trong
10 phut va rda lai bing nudc ct khi trung 4
lan. Gieo hat (3 - 5 hat/chiu) vao cac chiu dat
da dugc khu trung (duy tri 3 cay/chau) va thém
200 tuyén trung tudi 2 (J2) vao trong moi chau
dat. Bon phan NPK (8-16-8) 1 1an trudc khi gieo
hat 2 ngay (2 g/chau). Dét cay trong nha luéi &
nhiét d6 30 £ 2°C, cham sdc cdy dén khi xuét
hién budu ré, nhé ciy va thu tuyén triing phuc

vu cho cac noi dung nghién ctu.

Phuong phap thu triing (Godinez-Vidal va
ctv., 2024): Rua sach ré cay nhiém tuyén trung,
loai bé hét dit bam vao ré. Cho ré (1 - 3 cay)
vao may xay, xay nho. Cho NaOCl 10% vao ré
(thém nudc viia du d€ phu kin ré, khoang 350
mL/1lit). Tron va lic ré trong 3 phut. Dt cac loai
ray mét luéi 170, 500 va 500 vao x6 nhua theo
thd tu ray 170 ludi & trén cung. DS ré da xay vao
rdy trén cung va rlia sach bang nudc may dén khi
hét NaOCI (dung chay dap nhe vao thanh ray dé

tranh lam tic 16 ray). Bo phén ré cay & ray trén

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



68

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

cung, rta sach can bédn trong ray mat ludi 500
dén khi hét NaOCl, nhe nhang gom triing tuyén
triing 6 mot bén ray. Dung binh rtia d€ thu gom
tring cung v6i nudc may vao coc nhua sach.
Nhe nhang rtia sach cac manh vyn min trong ray
mat luéi 500 cudi cting. Can thin gom lai triing
tuyén trung ré & mot bén cua ray cudi cung nay
dé€ tranh tring bi lot qua ludi. Dung chai rtta dé

gom triing vao cdc nhuya.

Phuong phap tach du trung J2: Tach loc du
trung J2 di dong trong ré bing phuong phép
Baermann cai tién (Hooper va ctv., 2005). Mau
ré dugc can 5 g, cat nhuyén va trai déu lén ray
loc tinh, cho nudc tiét trung vao ré dé€ nudc viia
dt cham day ray, sau 24 gio thu huyén phu tuyén
triing dudi ray d€ quan sat dudi kinh hién vi soi
ndi ¢ dd phong dai 40X. Tach loc du trung tudi 2
di dong trong dat bang phuong phdp Baermann
cai tién stii dung khay nong (Bell & Watson,
2001). Can 100 g dét trai déu lén ray loc tinh, cho
nudc tiét trung vao ré d€ nudc viia ¢t cham day
rdy, U trong t6i & nhiét d6 30°C trong 24 gi6. Thu
dich huyén phu dudi ray va quan sat thu nhan J2
dudéi kinh hién vi soi ndi (40X).

2.5. Chon loc cic chung vi khudn Bacillus
spp. ¢6 kha nang KTST dua vao kha niang
sinh TAA, hoa tan phosphate va san sinh
siderophore

Khao sat kha nidng san xuét IAA ctia vi khuédn
Bacillus spp.: Dua trén phuong phap ctia Bric &
ctv. (1991) cai tién. Cdy vi khudn vao 6ng nghiém
chtta 10 mL méi trudng LB long (peptone 10
g/L, yeast extract 5 g/L, NaCl 5 g/L, nuéc 1 lit,
pH 7,0 £ 0,2) b3 sung 0,1% L - tryptophan véi
nong d6 1000 pg/L, G & 30°C, trén may lic 6n
nhiét (Cole-Parme, Anh) téc do 150 vong/phut

trong 5 ngay. Ly tam (200 rpm, 15 phat, 4°C)
dich nudi céy thu dich n6i. Chuyén 1 mL dich
ndi vao cac 6ng nghiém va b sung thém thudc
thu Salkowski (15 mL FeCl, 0,5M, 300 mL H, SO,
98%) (Glickmann & Dessaux, 1995;) véi ti 1é 1:2
(dich mau:thudc tht Salkowski) 0 & nhiét do
phong 30°C, trong t6i, 30 phut. Thi nghiém dugc
ldp lai 3 1an, tuong tng 3 6ng nghiém cho moéi
chtng vi khudn Bacillus. Theo doi sy xudt hién
mau do dén hong trong dich nudi ciy c6 bé sung

0,1% L-tryptophan cho thay su c6 mit cua IAA.

Khao sat kha nang hoa tan phosphate cua vi
khuén Bacillus spp.: Kha nang hoa tan phosphate
dugc xac dinh dua trén kich thudéc vong phan
gidi xung quanh khudn lac trén moi trudng
Pikovskaya (Pikovskaya, 1948). Cdy vi khudn
Bacillus 1én dia moi truong thach Pikovskaya
(Glucose 10 g, Ca,(PO,), 5 g, (NH,),SO, 0,5 g,
NacCl 0,2 g, MgSO +7H,00,1 g, KCl1 0,2 g, Yeast
extract 0,5 g, MnSO,.H O 0,002 g, FeSO,.7H O
0,002 g), i 6 30°C trong 3 ngay. Thi nghiém dugc
1dp lai 3 14n cho mdi chiing Bacillus, mbéi 14n lap
lai 1a mot dia petri. Kha nang hoa tan phosphate
cta vi khuédn dugc xdc dinh bing cach do ving
trong sudt xung quanh khuan lac. Chi s6 hoa tan
phosphate (PSI) dugc xac dinh bang cong thuc:
PSI = [duong kinh khudn lac (mm) + dudng
kinh vung trong suét quanh khuén lac (mm)]/
duong kinh khudn lac (mm).

Khdo sat kha nang sinh siderophore cta
vi khuén Bacillus spp.: Khao sat kha nang sinh
siderophore bang phuong phdp nudi cdy trén
moi truong CAS agar (Louden & ctv, 2011).
Céy vi khudn Bacillus spp. 1én moi trudng
CAS agar (Chrome Azure S (CAS) 60,5 mg,
Hexadecyltrimetyl amoni bromua (HDTMA)
72,9 mg, Piperazin1,4-bis (acid 2-ethanesulfonic)
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(PIPETS) 30,24 g, 1 mM FeCl,.6H,O trong 10
mM HCI 10 mL, Agar 9 g, pH 6,8 - 7,0). Udia é
30°C trong 48 gid. Thi nghiém dugc lap lai 3 lan
v6i moi vi khudn Bacillus, méi 1an 1dp lai la mot
dia petri. Quan sat va do duong kinh viing mau
vang cam xung quanh khuén lac. Kha ning tao
siderophore ctia vi khuén Bacillus dugc danh gia
bang hiéu s6 sinh siderophore = D - d (mm), v6i
D la duong kinh vong mau vang cam hay vung
san xudt siderophore (mm), d la duong kinh

khuin lac (mm).

2.6. Panh gia anh hudéng cua huyén phu va
dich néi vi khuidn Bacillus spp. 1én du trung
J2 Meloidogyne spp.

Tting khudn lac vi khudn Bacillus spp. (1 mL)
dugc ciy vao binh Erlenmeyer 250 mL chita 49
mL moi trudng (10 g/L peptone, 10 g/L glucose,
1 g/L KH PO, va 0,5 g/L MgSO,), lac & t6c do
200 vong/phut, 6 30°C trong 24 gid, cho dén khi
dat 10° cfu/ml. Lay 20 ml ctia mdi mau sau nudi
cdy, ly tam & t6c d6 5.590 rpm trong 20 phut, va
thu thép phén dich n6i khdng c6 té bao, loc qua
xy lanh (0,2 um). Cén té bao ciia méi mau nuodi
cdy dugc thu thap, rta sach va ly tam & téc do
5.590 rpm trong 20 phut, huyén phu trong 20 mL

nudc cit vo trung st dung cho thi nghiém.

Hut 500 uL dich huyén phu vi khudn (10® cfu/
mL) (v6i dich néi vi khudn cling lam tuong tu)
cho vao moi giéng ctia ban nhya Biolog 12 giéng,
bd sung 500 pL (ti 1€ 1:1) dich chiia 100 4u triing
Meloidogyne spp. J2 vao moéi giéng, u & 25°C
trong 48 gid, theo doi du trung J2 chét & cac moc
thoi gian (24 va 48 gi¢ v6i huyén phu vi khudn;
4, 6 va 8 gio véi dich ndi). Au trung J2 chét dugc
danh gia bang cach, cho tiép xtc v6i NaOH 1M
trong vong 2 phut, néu 4u trung khong cti dong
sau 2 phat tiép xuc v6i NaOH 1 M duogc coi 1a

da chét (Xiang & Lawrence, 2016). Bén canh do,
lugng au trung Meloidogyne spp. ]2 chét dugc
danh gia duya theo nghién ctiu ctia Rajasekharan
& ctv. (2018), khi cho tiép xic véi déen LED (450 -
490 nm) trong vong 120 gidy quan sat sy chuyén
dong, nhiing du trung khong cti dong trong vong
120 giay chiéu dén LED dugc xem nhu da chét.
Cac thi nghiém dugc bé tri theo kiéu hoan toan
ngau nhién don yéu t6, mdi nghiém thic lap lai
3 1an. Nghiém thtc doi chiing 1a u tuyén triing

trong nudc cét tiét trung.

Ti 1& (%) chét du trung J2 dugc tinh bing
cong thiic: D = (T/C) * 100 v6i D la ti 1é du trung
J2 chét (%); T la s6 lugng J2 (con) chét sau xti ly,
Cla s6 lugng J2 (con) ban dau.

Ti 1é chét ctia J2 so v6i d6i chiing dugc tinh
dua trén cong thiic cia Mahesha & ctv. (2017):
TLC (%) = [(C - T)/C] x 100, Trong doé: TLC la
ti 1é du trung J2 chét so véi d6i ching (%); C 1a
s0 lugng J2 con séng ctia nghiém thtic d6i chiing
(%); T 1a s6 lugng J2 con song ctia nghiém thtic
xu ly.

2.7. Péanh gia anh hudng cua dich huyén phu té
bao va dich ndi vi khudn Bacillus spp. dén
ti 1é nd triing tuyén trung Meloidogyne spp.

Huat 500 pL dich chuda triing (khoang 100
+ 5 trting) cho vao giéng ctia ban nhya Biolog
12 giéng, thém 500 pL (ti 1¢ 1:1) huyén phu vi
khuin (10® cfu/mL) hodc dich ndi vi khuén cta
moi ching vi khudn vao moéi giéng riéng biét, dat
6 nhiét do 30°C. Theo déi ti 1¢ nd triing & cac
mdc thai gian. Céc thi nghiém dugc thuc hién
hoan toan ngau nhién don yéu t, méi nghiém
thtic lap lai 3 lan, nghiém thic d6i chiing u tring
trong nudc cat tiét trung. Theo doéi s6 lugng
triing nd sau 7 ngay va tinh toan theo cong thc:
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Ti 1é nd tuong doi (%) = (s6 tring da nd
thanh au trung J2/s6 triing ban dau trong dung
dich nudéc) x 100

Ti 1é tic ché n& (%) = 100 - Ti I¢ nd tuong doi
(%)

Ti 1é tic ché no tring so véi doi ching (%)
dugc tinh toan dya trén cong thiic cia Mahesha
& ctv. (2017): TLC1 (%) = [(C1 - T1)/C1] x 100),
Trong dé: TLC1 la ti 1é tc ché nd trling cta vi
khuén so v6i d6i chiing (%); C1 la s6 lugng tring
nd thanh 4u truing J2 ctia nghiém thtic d6i chiing
(%); T1 la s6 lugng triing nd thanh au trung J2
ctia nghiém thtic xt ly.

2.8. Pinh danh cac ching vi khuin bang phan
tich trinh ty viing gen 16S rRNA

Céc chung vi khudn dugc nudi cdy trén cac
dia chtia mai truong LB agar, cac khudn lac don
dugc lya chon sau 24 gio 6 37°C. DNA b¢ gen vi
khudn dugc tach chiét stt dung kit The DNeasy
blood and tissue kit (Qiagen, Malaysia). Khuéch
dai gen 16S rRNA thong qua PCR st dung cap
moi 27 F (5'-AGA GTT TGA TCC TGG CTC
AG-3") va 1492 R (5'-TAC GGT TAC CTT GTT
ACG ACT T-3') (DeLong, 1992), doan gen dugc
nhan lén c6 kich thude > ~1.300 bp va dugc giai
trinh ty tai Cong ty 1 st Base (Malaysia). Trinh
tu nucleotide dugc tham chiéu BLAST so vdéi
co s6 dii liéu NCBI GenBank (http://www.ncbi.
nlm.nih.gov). Cac trinh tu c6 d6 tuong dong hon
99% dugc sti dung d€ can chinh va phan tich
phat sinh loai bang chuong trinh MEGA (phién
ban 12) (Tamura & ctv., 2021). Cay phat sinh loai
dugc x4y dung bing phuong phdp phén cum

Neighbor-Joining. Ti1é cac cay sao chép trong do
cac don vi phan loai c6 lién quan dugc nhom lai
v6i nhau trong tht nghiém bootstrap (1.000 1an)
dugc hién thi bén canh cdc nhénh.

2.9. Phuong phap xti ly sd liéu

Cac s6 liéu thi nghiém dugc xti Iy bang Excel
2007, phdn mém phan tich théng ké Statistical
Analysis Systems (SAS) va phan tich phuong sai
(ANOVA).

3. Két Qua

3.1. Két qua thu thap, phan 1ap va xac dinh cac
dic tinh hinh thdi sinh héa ctia vi khuan

Tu 50 mau ré va dat ving ré thu thap trén cay
rau an la ¢ vung trong rau TP. H6 Chi Minh (Ca
Chi, H6c Mén) va Pong Nai (Bién Hoa, Cidm
My), da phan 14p dugc 20 mau vi khuén. Véi cac
dédc diém nhan dang nhu truc khudn hinh que,
gram duong, sinh noi bao tt, di dong, khuin lac
tron hodc hoi méo, c6 mau trang trong dén trang
duc, ria tron déu, lugn séng hodc ring cua. Hai
muoi ching vi khudn dugc xac dinh thudc chi
Bacillus dya theo khéa phan loai vi khuin hoc
ctia Begrey (Berkeley & ctv., 1984; Sneath & ctv.,
1987). Tiép tuc thuc hién danh gia so bo kha
nang chét cua tuyén trung trong dich vi khuén
cta 20 mau da phan lap, thu dugc 3 mau vi
khudn Bacillus spp. c6 kha nang giét chét tuyén
trung Meloidogyne sp. gay bénh budu ré cao nhat
véi ti 1é chét trén 50%. Hinh thdi cia 3 mau vi
khudn chon loc ra tii cac chung Bacillus spp. cho
nhting thi nghiém tiép theo dugc thé hién trong
Bang 1 va Hinh 1.
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Bang 1. Déc diém hinh thdi va sinh hoa cta 3 chung vi khuén Bacillus spp. da phan lap

Dic diém sinh hoa BHMT 4.1 CCCX2.2 CCCX 2.1
Gram + + +
Hinh dang Que Que Que
Mau sac Trang vang nhat Trang kem nhat Trang nhat
Noi bao ti co co co
Kha nang di déng Di déng Di dong Di déng
MR test + + +
VP test + + +
Indol - - -
Citrate utilization
Thiy phén tinh bot
Thiy phan gelatin + -
Urease test - - -
Oxidase +
Catalase +
H,S - + -
Glucose + + +
Lactose - - -
Sucrose + - +
Loai Bacillus B. velezensis Bacillus sp. B. subtilis

VP: Vogues-Proskauer’s; MR: Methyl red; H2S: Hydrogen sulfide; (+): duong tinh; (-): dm tinh. BHMT 4.1:
vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va CCCX 2.1: vi
khudn B. subtilis CCCX 2.1.

AR s N - E
NS e A bl
Hinh 1. Hinh dang khudn lac (A1, B1, C1), hinh dang t€ bao va két qua nhu¢m Gram (A2, B2,
C2), ndi bao ti (A3, B3, C3) cua cac chung vi khuén Bacillus spp. da phan lap tii ré va dat ciy rau
an 14. Mau BHMT 4.1 (A1, A2,A3), mau CCCX 2.2 (B1, B2, B3), mau CCCX 2.1 (C1, C2, C3).
Scale bar: 10 pm.
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3.2. Khao sat kha ning san xuit IAA caa vi
khuan Bacillus spp.

Két qua khao sat dinh tinh kha nang san xuat
IAA cta 3 ching vi khudn Bacillus cho thdy, 3
chting déu c6 kha ning san xuit IAA lam thay d6i
mau mai trudng cé bd sung 0,1% L-tryptophan
khi cho thudc thtt Salkowski, tao mau hong nhat
(Hinh 2). Trong d6, 2 ching CCCX 2.1 va BHMT
4.1 c6 kha ning san xudt JAA manh nhét tao mau
hong nhat khi phan ting v6i thudce thi Salkowski
sau 5 ngay nudi cdy. Theo Swain & ctv. (2007),

a b

B. subtilis ¢6 kha nang san xudt IAA. Ching B.
amyloliquefaciens FZB42 c6 cac gen dhaS, patB
c6 kha nang sinh IAA (He & ctv., 2013). Nhiéu vi
khudn Bacillus spp. dugc xac dinh ¢ tiém nang
san xudt IAA nhu B. velezensis, B. megaterium, B.
thuringiensis, B. pumilus, B. weihenstephanensis,
B. cereus, B. toyonensis, va B. subtilis (Wagi &
Ahmed, 2019). Mohite (2013) khéng dinh trong
diéu kién nudi cdy cac nhau, cac vi khuén Bacillus
spp. ¢6 su khac biét vé loai thi kha nang san xuat
IAA ciing khac nhau.

C d

Hinh 2. Két qua dinh tinh kha nang san xuat IAA ctia mét s6 chung vi khudn Bacillus spp. sau 5
ngay nuoi cdy. a) Boi chung; b) Chung BHMT 4.1; ¢) Chiing CCCX 2.1;
d) Chung CCCX 2.2.

Trong 3 mau Bacillus phan lap, c6 2 mau
(CCCX 2.2 va BHMT 4.1) biéu hién vong phan
giai ro6 rang xung quanh khudn lac, cho théy
su hoa tan phosphate trén moi trudng thach
Pikovaskaya. Mau CCCX 2.2 ¢6 vong phéan giai
trung binh 1,57 mm, mau BHMT4.1 dat 2,0 mm.
Chung CCCX 2.1 khong xudt hién vong phéan
giai quanh khuén lac. Két qua ghi nhan, mau vi
khuin CCCX 2.2 ¢6 hiéu s6 phan giai cao nhat
v6i gia tri trung binh ctia 3 14n 1ap lai dat khoang
1,67 + 0,58 mm.

DPa c6 nhiéu nghién ctiu cho thay, phosphate
c6 anh hudng dén tuyén triing budu ré. Nghién

ctiu cta Terefe & ctv. (2009), chi ra ring vi
khudn hoa tan phosphate B. firmus c6 kha nang
tic ché quan thé M. incognita trong ré ca chua.
Nghién ctiu ctia El-Hadad & ctv. (2011), cho
thay khi tiém chung B. megaterium vao dat co
thé ngin chin quin thé RKN trong déit thong
qua viéc diéu chinh kha nang hoa tan phosphate
va khoang héa. Cac thi nghiém trong diéu kién
in vitro cia Habash & Al-Banna (2011) cho két
ludn, cac vat liéu chtia canxi phosphonate va
magie phosphonate ¢ hiéu qua trong viéc tic ché
nd trling va gay ra ti 1é tii vong 100% & J2.
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3.4. Khao sat kha nang sinh siderophore ctia vi
khuan Bacillus spp.

Vi khuén can sit d€ phuc vu cho chtic nang
chuyén héa va truyén tin hiéu, quan trong nhat
la mot s6 dac diém doc luc. Siderophore la hop
chat do vi khuén tiét vao mdi truong dé thu nhén
cac ion sat (Fe’*) tii mdi trudng xung quanh
(khi séng trong diéu kién thiéu sit), do d6 giap
cay trong chong lai stress do thiéu sat gay nén.
Bacillus spp. da phat trién mot co ché dé thu
nhén st bang cach st dung siderophore. Bacillus
spp. dugc biét dén 1a c6 kha ning san xuét nhiéu

loai siderophore nhu bacillibactin, pyoverdine,
pyochelin, schizokinen, petrobactin,... dong vai
tro quan trong trong su ton tai ctia n6 (Khan &
ctv,, 2016). Két qua ghi nhan, sau 48 gi¢ nudi
cdy 3 chung Bacillus spp. trén mdi truong CAS
agar déu cd hién tugng moi truong nudi ciy
chuyén sang mau tring cam nhat xung quanh
khuén lac (Hinh 3), cho thdy cic chung c6 kha
ndng san xudt siderophore. Tuy nhién, chi c6 2
chtng vi khudn CCCX 2.2 va BHMT 4.1 th€ hién
kha nang sinh siderophore t6t nhét véi hiéu sé

sinh siderophore c6 gia tri trung binh lan lugt la
khoang 6,33 va 3,33 mm.

Hinh 3. Két qua khao sat dinh tinh kha néng sinh siderophore ctia vi khuén Bacillus spp. trén moi
truong CAS agar. A: CCCX 2.1; B: CCCX 2.2; C: BHMT 4.1. Scale bar =1 cm.

3.5. Danh gia anh hudng cta vi khuin Bacillus
spp. 1én 4u trung Meloidogyne spp. J2

Két qua nghién ctiu cho thdy, ti 1¢ kiém soat
du trung Meloidogyne spp. ]2 ctia dich huyén phu
t€ bao vi khudn Bacillus spp. dao dong tui 54,67%
dén 66,67% sau 48 giG dong nuoi cdy, trong
do, ching BHMT 4.1 ¢6 ti 1é gay chét du trung
Meloidogyne spp. ]2 cao nhit dat 66,67%, ti 1é

chét ctia du trung J2 so véi doi ching la 64,19%,
ti€p theo la ching CCCX 2.1 véi ti 1é gay chét
du trung la 61,33% va ti 1¢ chét so véi doi ching
dat 58,64 % (Bang 2). Au trung J2 khi chét dudi
thang ra, khi cho tiép xtic véi NaOH 1 M trong
vong 2 phut du trung J2 hoan toan khong ct
dong (Hinh 4) (Xiang & Lawrence, 2016).
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Bang 2. Tac dong cua dich huyén phu té bao vi khuén Bacillus spp. dén du trung J2 Meloidogyne spp.
trong 24 gio va 48 gio sau khi dong nuoi cdy trong diéu kién in vitro

Chung vi khuén 24 gio 48 gio
Tilé chét cua ]2 Ti1é chét cna J2 Ti 1é chét cna J2 Ti 1é chét cna J2
(%) so v6i DC (%) (%) so véi BC (%)
bC 2,67° +1,16 0,00¢ 6,67¢ + 2,31 0,00¢
BHMT 4.1 38,00* £ 8,00 36,35* £ 7,60 66,67* + 4,62 64,19* £ 5,75
CCCX 2.1 43,33 + 3,06 41,79* + 2,65 61,33% + 6,11 58,64 + 5,82
CCCX 2.2 39,332 £ 5,77 37,64* £ 6,32 54,67°+ 2,31 52,05° + 6,34

Trong cling mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat théng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn lap lai. DC: déi chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va

CCCX 2.1: vi khudn B. subtilis CCCX 2.1.

Dich néi tii cac chtung Bacillus spp. ¢6 kha
ndng gay chét cho 4u trung J2 véi ti 1é cao, ddc
biét 1a chuing BHMT4.1 vé6i 90,4% sau 8 gio
(Bang 3). Bacillus spp. gay chét nhanh cho J2 &
thoi diém 4 - 6 gio, nhung tu 6 - 8 gid ti 1é chét
cla J2 tang nhe. Diéu nay cho thdy, dich ndi cac

chiing Bacillus spp. gay chét nhanh cho au trung

J2 & thoi gian dau va bén viing khi dat nguéng.
Két qua nay pht hgp véi mot s6 nghién ctu da
cong bd nhu B. subtilis c6 thé giy chét 85 - 92%
du trung J2 sau 8 gid véi dich n6i. B. velezensis
tiét surfactin gay chét 93% au trung J2 sau 8 gio
(Tian & ctv., 2022).

Bang 3. Tac dong cua dich ndi cac chung Bacillus spp. dén 4u trung J2 Meloidogyne spp. sau khi dong

nudi cdy trong diéu kién in vitro

Chung vi khuén Ti 1é chét (%) cta J2 véi dich n6i Bacillus spp.
4 gic 6 gio 8 gio
bC 3.73+ 0.7 8,5°+ 1,0 11,66+ 1,0
BHMT 4.1 83,72+23 87,74+ 3,9 90,4* £ 0.8
CCCX 2.1 65,5° + 3,0 74,5° + 1,4 84,2°+ 2,0
CCCX 2.2 73,1* £ 2,5 80,6 = 1,2 88,7°+ 0,9

Trong cting mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc bi¢t vé mat théng ké (P < 0,05).
S0 liéu trong bdng thé hién s6 liéu trung binh (Mean) + D9 léch chudn (SD) ti; 3 ldn ldp lai. DC: doi chiing;
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va

CCCX 2.1: vi khudn B. subtilis CCCX 2.1.
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Nghién ctiu cia nhom tic gia Xiang & ctv.
(2014) vé anh hudng ctia 19 ching vi khudn
Bacillus spp. 1én du trung Meloidogyne spp. ]2
sau 48 gi¢ cho thdy, vi khudn gy chét du trung
J2 dat tli 52,6 - 88,3%. Hu & ctv. (2022) cong bo
da phan lap dugc 12 chung vi khudn ndi sinh tu
mo thuc vat va phat hién ra ba trong s6 ching la
B. cereus BCM2, B. cereus SZ5 va B. altitudinis

CCM7 thé hién hoat tinh diét tuyén trung d6i véi
M. incognita, v6i ti 1€ gay chét cao hon 90% trong
ca ba truong hgp. Cac ching vi khuén Bacillus
spp. ban dia trong nghién ctiu nay c¢ ti 1¢ kiém
soat du trung J2 Meloidogyne spp. 1a tuong d6i
giong véi két qua da dugc Xiang & ctv. (2014) va
Hu & ctv. (2022) cong bd.

Hinh 4. Au trang J2 Meloidogyne spp. chét & cic nghiém thtic chup & vat kinh 10X,
(A): Nghiém thuc ching vi khuén Bacillus spp. (BHMT4.1), (B): Nghiém thtc d6i chiing.

3.6. Panh gia anh hudng cua vi khudn
Bacillus spp. dén ti 1¢ né triing tuyén trung
Meloidogyne spp.

Két qua nghién ctiu cho thdy, dich huyén phu
té bao cua 3 chiing vi khudn khao sat déu c6 anh
huoéng dén ti 1é nd va tic ché nd tring sau 5 va 7
ngay (Bang 4). Trong d6, ching BHMT 4.1 c6 ti

1¢ tic ché nd trling cao nhit sau 7 ngay véi 44%,
ké dén la ching CCCX 2.1 vé6i 42,67% va thap
nhit la ching CCCX 2.2 v6i 33,33%. Cac nghiém
thiic dich huyén phu té bao ctia 3 chiing vi khuan
Bacillus spp. déu c6 ti1é ng tring cta tuyén triing
rat khac biét c6 y nghia so v6i nghiém thtic déi
chiing.
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Bang 4. Anh hudng ctia dich huyén pht t& bao vi khun Bacillus spp. dén sy nd triing tuyén triing
Meloidogyne spp. trong diéu kién in vitro

Chung vi 5 ngay 7 ngay
khuén A A 1 X A 1K A2 Ao LA Ao 1K
Tilé né Tilé Gc ché Tilé tic ché Tilé né Tilé Gc ché Tilé Gic ché
triung (%) nd tring ndsovsi  triing (%) nd tring nd so véi
(%) bC (%) (%) bC (%)

bC 81,33> £4,62 18,67°+ 4,62 0,00° 96,00° £ 2,00  4,00° + 2,00 0,00°
BHMT 4.1 47,33*+7,02  52,67°+7,02 41,98 +5,88 56,00'+9,17 44,000+9,17 41,69*+9,18
CCCX2.1 50,00*+ 7,21 50,00 +7,21 38,64°+6,67 57,33*+4,16 42,67°+4,16 40,20°* 5,57
CCCX 2.2 49,33* + 12,22 50,67* + 12,22 39,77+ 12,12 66,67 +7,57 33,33*+7,57 30,52* +8,26

Trong cting mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat théng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn ldp lai. DC: déi chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va
CCCX 2.1: vi khudn B. subtilis CCCX 2.1.

gio (Bang 5). Két qua nay kha tuong dong véi
nghién ctiu ctia Basyony & Abo-Zaid (2018), khi
stt dung dich n6i Bacillus B10 va B8 dé kiém soat
tuyén tring M. incognita cho ti 1¢ ng tring dat
44,7 va 46,3%.

Két qua thi nghiém vé sy tac dong cua dich
ndi vi khudn Bacillus spp. cho thdy, ca 3 chung
vi khudn déu tc ché su nd tring manh (tu 40 -
70%) sau 72 gid dong nuoi cdy. Trong dd, chung
BHMT4.1 c6 ti1é nd tring ti 32,8 - 54% sau 72

Bang 5. Anh hudng ctia dich néi vi khu&n Bacillus spp. dén su nd tring tuyén tring Meloidogyne spp.
trong diéu kién in vitro

Chung vi khuén Ti 1é nG triing (%) ctia J2 v6i dich ndi Bacillus spp.

24 gy 48 gid 72 gid
bC 66* £ 5,0 83,8*+ 6,0 97,5* £ 1,2
BHMT 4.1 30,6° + 3,0 36,4+ 2,9 443+ 7,0
CCCX 2.1 32,8°+5.8 42,5+ 35 54,0° + 2,5
CCCX 2.2 37,5+ 3,8 41,4°*+ 5,8 45,7°+ 3.5

Trong cling mot cot, cdc so liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat thoéng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn ldp lgi. DC: d6i chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va
CCCX 2.1: vi khudn B. subtilis CCCX 2.1.

Tap chi Nong nghiép va Phdt trién 25(2) www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

77

Puttawong va ctv. (2024) cho biét, dich huyén
phu va dich n6i B. subtilis lam ti 1¢ nd tring M.
incognita chi con 44 - 57% tuy chiing va nong do,
két qua trong nghién ctiu nay cho thdy chung
CCCX2.2 ¢6 ti 1é né tring cha tuyén trung phu
hop véi nghién ctiu trén. Mot nghién ctiu khac
cho thdy chung B. velezensis Bv-25 cho ti 1é tic
ché no tring lén dén 95 - 98% (Tian va ctv,
2022). Trong nghién ctiu nay ching BHMT4.1
cho khé nang kiém soat ng tring 44%, thap hon
so v6i nghién ctiu ctia Tian & ctv. (2022). Mot s6
Bacillus spp. khac tli nho, dua leo, ca tim ciing
lam gidam 42 - 84% s6 luong J2 va giam s6 not
san/ré (El-Nagdi & Abd-El-Khair, 2019). Diéu
nay cho thdy, mdi loai vi khudn khac nhau sé c6
hoat tinh enzyme, c6 cac gen phan ting phong vé
la khac nhau nén kha ning tac dong lén tuyén

trung cting sé khac nhau.
3.7. Pinh danh cac ching vi khuin bang phan
tich trinh ty vung gen 16s rRNA

Céc chung vi khuidn dugc dinh danh phén
tu bang cach gidi trinh tu 16S rRNA. Cay phat

sinh loai cho théy su phén tach r6 rét gitta nhém

B. subtilis, B. amyloliquefaciens va B. velezensis
(Hinh 4). Ching CCCX2.2 tuong dong voéi
ching B. amyloliquefaciens BCRC11601 va
NBRC15535 véi bootstrap 93 va 95%. Chung
BHMT4.1 ¢6 d¢ tuong dong cao véi chung B.
velezensis FZB42 (99,36%) véi bootstrap 93% va
B. velezensis CBMB205 véi bootstrap 90%. Dua
trén vi tri phan nhanh va méi quan hé gan gitia
cac chung, cho thdy mau BHMT4.1 thudc loai B.
velezensis v6i do tuong dong cao trén vung 16S
rRNA. Mit khiac, BHMT4.1 ndm cung nhanh
v6i mot s6 chung B. amyloliquefaciens cho thay,
trinh ty 16S rRNA gitia 2 loai nay rat giong nhau,
két qua nay pht hgp véi cac nghién ctiu trude la
chiing dugc xem la cing mot loai trong lich st
phan loai (Dunlap & ctv., 2016). D€ lam r6 hon
su khac biét giti cac chung B. amyloliquefaciens
va B. velezensis can gidi trinh ty thém ving
gen ropB va gyrB. Chung B. subtilis CCCX2.1
tuong dong cao véi chung B. subtilis DSM10 va
IAM12118 véi bootstrap 97%. Chung B. cereus
ATCC 14579 dugc sti dung dé€ lam nhém ngoai
cho thdy sy tach biét véi nhdm cac chung Bacillus
da phén lap dugc.

95% Bacillus amyloliquefaciens NBRC15535

]

Bacillus siamensis KCTC13613
Bacillus amyloliquefaciens BCRC11601
| Bacillus amyloliquefaciens MPA1034

t |— Bacillus velezensis BHMT4.1

|Bacil|us amyloliquefaciens CCCX2.2 |

Bacillus velezensis CBMB205

Bacillus velezensis FZB42

| Eacillus subtilis CCCX2.1

L.

61%
Bacillus subtilis DSM10
7% L Bacillus subtilis IAM12118

L Bacillus subtilis SBMP4

e ——

0.01

NR 074540.1 Bacillus cereus ATCC 14579 16S

Hinh 4. Cay phat sinh loai ctia cac loai Bacillus dya trén trinh tu gen 16S rRNA dugc xay dung
béing phuong phéap neighbor-joining st dung phan mém MEGA 12.0. Céc gia tri bootstrap dugc
hién thi tai cic diém nhanh. Bacillus cereus (ANR 074540.1) dugc st dung lam nhom ngoai.
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4. Thao Luin

Bacillus spp. 1a mét trong nhiing chi vi khuén
phd bién va tng dung nhiéu nhit trong kiém
soat tuyén trung Meloidogyne spp. (Engelbrecht
& ctv., 2022). Bacillus spp. gay tt vong au triing
Meloidogyne spp. nhd vao kha ning san xuét cac
hoat chat sinh hoc ¢6 vai tro quan trong trong
su phat trién ctia cay trong cling nhu trong qua
trinh kiém soat tuyén truing. Cac hgp chét cé
hoat tinh sinh hoc hodc cac chit chuyén hoa thu
cdp co thé gay doc cho tuyén trung va do d6 giét
chét tuyén trung (Mendoza & ctv., 2008). Bén
canh d6, su hién dién cta vi khudn giy nhiéu
tac dong khdc nhau 1én triing tuyén trung nhu
hoai tt, két tu va hinh thanh mang sinh hoc git
tring va du trung nd ra; ngoai ra, ¢ bang ching
vé kich thudc tring nhé hon, chat lugng triing
kém va chdm phat trién vi khong quan sat thdy
giai doan nao gin véi thai diém nd, do d6 tring
c6 thé dang tao ra trang thai ngua dong tuy y do
su hién dién cua vi khuén (Jiménez-Aguirre &
ctv,, 2023). Mot s6 vi sinh vat doi khang nhu
Pseudomonas spp., Bacillus spp., Trichoderma
spp. tao mang sinh hoc gidi phong cac enzyme
chitinase, protease... pha v& vo trling tuyén
trung, mang boc tring tuyén trung ngan tring
nd ra. Do do, giip khong ché mat s6 tuyén trung
trong tu nhién (Basyony & Abo-Zaid, 2018).
Lipopeptide vong cua surfactin va iturin do B.
subtilis tao ra c6 kha nang tic ché sy nd tring ctia
M. incognita va dong vai trd quan trong trong
viéc tang ti 1€ ti vong cua 4u trung (Kavitha va
ctv,, 2012).

Tac dung doi khang cta cac chung Bacillus
khac nhau trén triing Meloidogyne spp. tling
dugc trinh bay trong nghién ctiu ctia Lee & Kim
(2015). Cac tac gia nay da bdo cdo tac dung kiém

soat sinh hoc d6i v6i Meloidogyne spp. ctia cac
chung Bacillus spp. ban dia nhu gay hai cho cau
truc bén ngoai cuia du trung va vo tring. Trong
nghién ctiu nay, 3 ching vi khudn B. velezensis
BHMT 4.1, B. amyloliquefaciens CCCX 2.2 va
B. subtilis CCCX 2.1 da dugc phan l4p tu viung
dat va ré trong rau an 14 c6 kha ning san xudt
IAA, hoa tan phosphate va san xuét siderophore.
Tuy nhién, nghién ctiu méi chi duing lai & khao
sat kha ndng dinh tinh, nén can c6 thém nghién
ctu d€ dinh lugng hoat tinh IAA, kha nang hoa
tan phosphate va ham lugng siderophore cua
cac chung vi khuan Bacillus. Bén canh do, ghi
nhédn vé kha nang kiém soat tring va du trung
Meloidogyne spp. J2 trong diéu kién in vitro
da cho thdy cac chung vi khudn Bacillus spp.
rat c¢6 tiém nang trong ki€ém sodt tuyén trung
Meloidogyne spp. Viéc ap dung nhiing chung vi
khudn Bacillus ban dia nay lén céy trong trong
nha ludi va & diéu kién dong rudng la diéu kién
can thiét can phai thuc hién trude khi Ging dung

chiing trong diéu kién san xuit thuc dia.

5. Két Luan

ba phén 1ap va dinh danh béng hinh thai,
sinh héa va giai trinh tu viing gen 16S RNA dugc
3 chtng Bacillus phan lap tu ving rau an la bao
gom B. velezensis BHMT 4.1, B. amyloliquefaciens
CCCX 2.2 va B. subtilis CCCX 2.1. Ca 3 chting
vi khudn déu c6 kha ning sinh IAA, hoa tan
phosphate va san sinh siderophore. Hon niia, 3
chung déu c6 kha nang gay chét doi véi du trung
J2 va kiém sodt sy nd tring cua tuyén trung.
Trong do, chung B. velezensis BHMT 4.1 c6 kha
ndng gay chét au trung J2 Meloidogyne spp. v6i ti
1é cao nhét 66,67% sau 48 gis va kiém soat ti 1&

tic ché nd triing tuyén trung dat 44% sau 7 ngay.
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Két qua cho thdy, 3 chung vi khuén Bacillus ban
dia da phan lap rat c6 tiém ndang ting dung trong
kiém soat tuyén trung Meloidogyne spp. gay hai

trén cay rau.

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méu thuan gitia cac
tac gia. Két qua nay chua tling cong bo trén
trén cac tap chi khoa hoc khac.

L6i Cam On

Tac gia xin cam on B Gido duc va Pao tao da
tai trg kinh phi cho nghién cttu nay thong qua dé
tai véi ma s6 BO2025-NLS-05.
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ABSTRACT

This study applied the Markov chain model integrated with
Geographic Information Systems (GIS) to analyze land use
trends in Cu Chi district, Ho Chi Minh City, from 2010 to 2020
and to project land use changes for 2025 and 2030. Utilizing land
use status maps in 2010, 2015, and 2020, the study developed a
land use transition probability matrix to simulate future land use
trends. The results indicated that from 2010 to 2030, agricultural
land and perennial cropland will decline, while residential land
and non-agricultural production land will expand significantly
due to urbanization and industrialization. The model's accuracy
was validated by comparing the 2020 forecast with actual data,
yielding an overall model average of 9.08% for Mean Absolute
Percentage Error (MAPE) and 428.73 ha for root mean square
error (RMSE), demonstrating high reliability. By 2030, residential
land is projected to increase (+973.81 ha, +28.52%), whereas
perennial cropland will decline sharply (-1,946.22 ha, -12.45%),
primarily being converted into urban and industrial zones, posing
challenges in balancing urban expansion, economic growth, and
land resource conservation. This research provides a scientific
basis to support land use planning, thereby assisting policymakers
and urban planners in developing sustainable land management
strategies for Cu Chi district.

Cited as: Le, D. T. M., Nguyen, N. V,, & Le, L. B. (2026). Land use change prediction in Cu Chi
district, Ho Chi Minh City using an integrated Markov chain and GIS approach. The Journal of
Agriculture and Development 25(2), 83-98.

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



84

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Du béo bién dong st dung dit tai huyén Ca Chi, Thanh phd H6 Chi Minh dya trén chubi

Markov tich hgp GIS

Lé Thi My Duyén', Nguyén Van Nghia® & Lé Ba Long™
'Khoa Quan Ly Bat Dai va Bat Dong San, Trudng Pai Hoc Nong Lam TPHCM, TP. H6 Chi Minh
’Khoa Coéng Ngh¢, Truong Dai Hoc Cong Nghé DPéng Nai, TP. Bién Hoa, Dong Nai
*Vién Khoa Hoc Cong Nghé va Quén Ly Moi Trudng, Truong Pai Hoc Cong Nghiép TPHCM, TP. H6 Chi Minh

THONG TIN BAI BAO

Bai bao khoa hoc

Ngay nhan: 17/01/2025
Ngay chinh stia: 18/04/2025
Ngay chdp nhéan: 24/04/2025
T khéa

Chubi Markov

Du bdo bién dong dat

D6 thi hda

Phat trién bén viing

Quy hoach dat dai

*Tac gia lién hé

Lé Ba Long

Email:
lebalong@iuh.edu.vn

1. it Vin Dé

Bién dong st dung dat la mot yéu t6 quan

TOM TAT

Nghién ctiu ing dung mo6 hinh chuéi Markov két hgp GIS d€ phan
tich xu thé bién dong st dung dat tai huyén Cua Chi, TP. H6 Chi
Minh giai doan 2010 - 2020 va du bdo dén nam 2025, 2030. Su
dung dii liéu ban do hién trang cac nam 2010, 2015 va 2020, nghién
ctiu xay dung ma trin xdc sudt chuyén déi st dung dat nham mo
phong xu huéng bién dong tuong lai. Két qua cho thay ti 2010
dén 2030, dit ndong nghiép va dat trong cay lau nam giam, trong
khi dat & va dat san xudt kinh doanh phi ndng nghiép ting dang
ké do do thi héa va cdng nghiép hoa. P chinh xdc mé hinh dugc
kiém dinh bang cach so sanh du bdo ndm 2020 véi di liéu thuc té,
v6i két qua trung binh toan bo mo hinh dat sai s6 trung binh tuyét
doi (MAPE) 9,08% va sai s6 trung binh binh phuong (RMSE) la
428,73 ha, cho thay dé tin cdy cao. Du bao dén nam 2030, dat &
tiép tuc ting (+973,81 ha, +28,52%), trong khi dat trong cay lau
ndm giam manh (-1.946,22 ha, -12,45%), chti yéu chuyén d6i sang
dat do thi va cong nghiép, dit ra thach thic trong can bang phat
trién va bao vé tai nguyén dat. Nghién ctiu cung cip co s¢ khoa
hoc hé trg quy hoach st dung dat, giup dinh hudng chién lugc
phat trién bén viing tai huyén Ct Chi.

quan ly tai nguyén dat, nhu suy thoai dat canh tac
va gia tang nguy co ngép lut (Qasim & ctv., 2011;
Biswas & ctv., 2020). D€ giai quyét van dé nay,

trong danh hudng dén moi truong va phat trién
bén viing, ddc biét tai cac khu vuc chiu ap luc
d6 thi h6éa manh mé (Lambin & ctv., 2001). Su
chuyén déi tu dit nong nghiép sang dat do thi
hodc cong nghiép khong chi phan anh xu huéng

kinh té - x4 hoi ma con ddt ra thach thtc trong

mo hinh chuéi Markov tich hgp véi Hé thdng
Thong tin Dia ly (GIS) da dugc chiing minh la
cong cu hiéu qua trong viéc phan tich va du bao
xu huéng st dung dit, hé tr¢g quy hoach bén
viing (Wang & ctv., 2012; Huynh & ctv., 2017;
Abbas & ctv., 2023).
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Huyén Ct Chi, Thanh pho H6 Chi Minh,
la mot khu vuc ngoai thanh dién hinh chiu tac
dong ctia do thi hda nhanh choéng. Véi su phat
trién ctia cac khu cong nghiép nhu Tay Bac Ca
Chi va ap luc dan s6 tu trung tdm thanh phd, dat
noéng nghié¢p tai day dang suy giam, trong khi
dat & va dat san xuét phi nong nghiép gia tang
(Nguyen, 2011; Le & Nguyen, 2024). Viéc du bao
bién dong st dung dat khong chi dinh hudéng
phét trién hgp ly ma con gidm ngép lut, bao vé
quy dat nong nghiép, va phat trién bén viing
nguon sinh ké chinh ctia nguoi dan dia phuong
(Koko & ctv., 2020; Tariq & ctv., 2022).

Nghién ctiu nay ting dung moé hinh Markov-
GIS, tich hgp di liéu ban do ti 2010 - 2020,
dé€ phan tich va du bao xu huéng bién dong st
dung dat tai huyén Ct Chi dén nam 2030. Mdc
di, mo6 hinh chubi Markov ton tai han ché khi
phu thudc vao di liéu qua khu va bo qua yéu
t6 ngoai canh nhu chinh sach méi hoéc bién déi
khi hau (Banjara & ctv., 2024). Nhung két qua

nghién ctiu cuia ching t6i da cung cép co sé khoa

hoc cho cong tac quy hoach dat dai, gép phan dat
dugc su can bang gitia phat trién kinh t€ va bao
ton tai nguyén dat tai dia phuong.

2. Dii Liéu va Phuong Phap Nghién Cuau
2.1. Khu vuc nghién ctu

Huyén Cu Chi, thuéc Thanh phé H6 Chi
Minh, ¢6 dia hinh tuong d6i bing phing, véi
cao do trung binh tii 2 dén 10 mét so véi muc
nudc bién (Hinh 1). Khu vuc phia Bic ¢6 nhiéu
vung triing, thuén loi cho san xudt nong nghiép
nhung dé bi ngép lut vao miia mua. Huyén nam
trong vung khi hau nhiét déi gié mua, v6i nhiét
do trung binh ndm khoang 27°C va lugng mua
trung binh 1,800 mm/nam. Mua mua kéo dai tu
thang 5 dén thang 11, ddm bao ngudn nudc doi
dao cho canh tac lta va ciy cong nghiép ngan
ngay. Ngoai ra, hé thong song Sai Gon va mang
luéi kénh rach phong phu doéng vai tro quan
trong trong san xudt nong nghiép va giao thong
duong thay.
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Hinh 1. Ban d6 ranh giéi huyén Cu Chi, Thanh phé H6 Chi Minh.

Vé kinh t€ - x4 hoi, Ca Chi la huyén ngoai
thanh, c6 vi tri chién lugc két néi véi trung tam
Thanh phé H6 Chi Minh théng qua cac tuyén
quéc 16 va tinh 16 quan trong. Dén ndm 2020,
dan s6 huyén dat khoang 462,047 ngudi, véi mat
do dan s6 thap hon so véi cac quan ndi thanh.
San xudt nong nghiép van chiém ty trong 16n;
tuy nhién, sy phat trién cta cac khu cong nghiép
nhu Tan Quy va Tay Bac Cu Chi cung véi cai
thién co s ha tng giao thong da thiac ddy qua
trinh chuyén dich kinh té sang céng nghiép va
dich vu. D6 thi héa nhanh chéng kéo theo su
chuyén d6i manh mé dit nong nghiép sang dat
phi ndng nghiép, tao ra co hoi phat trién nhung
cling dat ra thach thtic l6n trong quan ly va st
dung dat bén viing.

2.2. Dii liéu nghién ctu
Dii liéu thi cap

Nghién ctiu st dung dii liéu thi cdp d€ phan
tich bién dong st dung dat tai huyén Ct Chi, TP.
Ho6 Chi Minh giai doan 2010 - 2020 va du bao
dén 2025, 2030. Dt liéu bao gobm ban do6 hién
trang st dung dat cac nam 2010, 2015, 2020 tu
S6 Tai nguyén va Moi truong TP. H6 Chi Minh,
dinh dang *.dgn (hé VN-2000, mui chiéu 3°),
dugc chuyén d6i sang shapefile (*.shp) d€ xt ly
GIS. Ngoai ra, di liéu kinh té€ - xa hoi ti Cuc
Thong ké TP. H6 Chi Minh va UBND huyén
Cu Chi cung cip s6 liéu dan s6 (462.047 ngudi,
2020), lao dong, co cdu nganh nghé, va quy
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hoach 2010 - 2030, ho trg nhan dién tic dong
ctia d6 thi hoéa va cong nghiép hoa lén chuyén dai
dat nong nghiép.

Dii liéu so cap

Dt liéu so cip dugc thu thap qua khao sat
thuc dia tu thang 7 dén thang 12 ndm 2023 tai
20 xa va 1 thi trdn & Ct Chi, nhdm bd sung va
kiém ching xu hudéng bién dong st dung dat.
Tong cdng 350 ho dan tai cac khu vuc trong diém
(vi dy, Tan Thanh Po6ng, Hoa Phu) dugc khao
sat bang phong vin va quan sat. Phuong phap
14y mau 4p dung ngdu nhién c6 phén tang, chia
khu vuc theo mtc do do6 thi hda va cong nghiép
héa, chon trung binh 16 - 17 hd/x4 (0,3% tong s6
ho, udc tinh 120.000), ddm béao dai dién cho cac

diém noéng bién dong.

2.3. Phuong phap nghién ctu
2.3.1. Xt ly va phan tich dii liéu GIS

Dii liéu ban d6 st dung dat dugc thu thap tu
cac cd quan quan ly nha nudc, bao gébm ban do
hién trang sti dung dit cac ndm 2010, 2015 va
2020. Cac ban d6 nay dugc cung cdp & dinh dang
*dgn, dugc xay dung theo hé quy chiéu VN-2000
v6i mui chiéu 3° (106°30'). D€ ddm bao tinh nhit
quan va kha nang xt ly di liéu, toan bo ban do
da dugc chuyén déi sang dinh dang shapefile
(*.shp) trong phan mém ArcMap 10.8, dong thaoi
giti nguyén hé toa do VN-2000 nham dam bao
tinh chinh xac va déng bo hoa dii liéu.

Bang 1. Danh sach phan nhém st dung dat va ma st dung dat

STT Loai hinh st dung dat goc Ma nhém Ghi chu
1  Dat trong ltua (LUA), cay hang nam khac NNP Bao gom dat lua, ngo, rau
(HNK), nuoi trong thuy san (NTS), néng  (Pat ndong nghiép)  mau, thiy san
nghiép khac (NKH)
2 Dat trong cay lau ndm (CLN) CLN (bat trong cdy Bao géom cay dn qua, cay
lau nam) cong nghiép.
3 Dat 6 nong thon (ONT), d6 thi (ODT) OTC (bit 6) Bao gom dét & tai xa va

4  Dait san xudt, kinh doanh phi nong ng-
hiép (SKC, SKK)

5  Dit cong cong (DMC), ton gido (TGO),
tin ngudng (TNG), nghia trang (NTD),
song ngoi (SMN), khac (PNK)

thi tran.

CSK (D4t san xuit
kinh doanh phi

Bao gom déat khu cong
nghiép, co s& san xuat.

nong nghiép)
PNN (bat phindong Bao gom dét co quan, ha
nghiép) tang, chua st dung

Dii liéu sau d6 dugc phéan loai thanh nam
nhom st dung dat chinh (Bang 1), bao gom:
dat nong nghiép (NNP), dat trong cay lau
nim (CLN), dat phi nong nghiép (PNN), dit

6 (OTC), va dat san xudt kinh doanh phi nong
nghiép (CSK). Viéc phan loai dya trén thuc tién
quy hoach va quan ly dat dai tai Ct Chi, giup don

gian hoa phén tich ma van phan anh day du cac
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xu hudng chuyén d6i quan trong. D€ x4c dinh sy
thay d6i dién tich va vi tri cua tiing nhom dat qua
cac giai doan 2010 - 2015 va 2015 - 2020, phuong
phap chong 16p ban do (overlay analysis) dugc
thuc hién trong ArcMap 10.8. Ky thuat nay st
dung cac phép toan khong gian dé€ tinh toan
dién tich chuyén dai gitia cac loai dat, tao ra ma
tran chuyén d6i lam co s& cho mo hinh du bao
Markov.

2.3.2. M0 hinh chuéi Markov du bao bién dong
st dung dat

Dua trén két qua dién tich bién dong stt dung
dat qua cac giai doan 2010 - 2015, 2015 - 2020,
va 2010 - 2020 dugc phan tich trén ArcMap 10.8.
Dii liéu nay dugc tich hgp v6i mo hinh chudi
Markov trong Excel (Microsoft Office 365) dé
xdy dung ma trin bién dong 2015 - 2020 va du
bdo dién tich cho 2025, 2030. Qua trinh tich hgp
gom: (1) xudt bang dién tich chuyén doi (*.dbf)
ti ArcGIS 10.8, (2) tinh todn ma tran xac suat
trong Excel, va (3) nhan ma tran dién tich véi ma
tran xac sudt d€ du bao, két hgp phén tich khong
gian GIS va tinh toan xac suat Markov (Sang &
ctv,, 2011).

Ma tran bién dong dién tich st dung dat dugc
thuc hién bang cong thtic (1), nhu sau:

S11 Sz Sis Sin
S21 S22 S23 San

S= (Sij)an =831 S32 Sa3 San (D
Snl Sn2 Sn3 Snn

Trong dé: S, la dién tich loai dat i chuyén
thanh loai dat j tti 2015 dén 2020 (ha); n la s6 loai
hinh stt dung dat (5).

Theo Logsdon & ctv. (1996), chudi Markov
du bao bién dong dat dai dua trén nguyén ly xac

sudt c6 diéu kién, gia dinh rdng xdc suit chuyén
d6i chi phu thudc vao trang thai hién tai va
khong chiu anh hudng tii lich st xa hon (Houet
& Hubert-Moy, 2006). Gia dinh nay bao gom:
(1) xu huéng bién dong 2015 - 2020 duy tri dén
2030, va (2) khong c6 tac dong dot bién tii chinh

sdch hodc moi trudng.

Ma tran xdc sudt chuyén d6i P = (p,) , duoc
tinh trén Excel theo cong thtc (2):

P11 Piz Piz - Pin

D21 P22 P23 - P2n
P=(py),  =|Pst P2 Psz - Pan )

Pn1 Pn2 Pn3 Pnn

Trong do: P 1a ma trén xdc suét bién dong st
dung dat tu thoi gian 2015 sang 2020, thda 2 diéu
kién sau: Xj=1Pij = L0 < P < 1; py; 1a xdc sudt
thay d6i cac kiéu st dung dat (chuyén tu kiéu
hinh st dung dét i sang kiéu hinh st dung dat
7), dugc xac dinh dya trén ma tran bién dong st
dung dat:

Sij

Pij =g T=1Sij

Qua trinh du bao dién tich st dung dat trong
cac giai doan tiép theo dugc thuc hién bing cach
nhan ma trin dién tich st dung dat tai thoi diém
hién tai v6i ma tran xac sudt chuyén d6i st dung
dat, theo cong thiic (3):

S1 S P11 P12 P13 Pin
S, S, P21 D22 P23 P2n
S3| = |S3] X|[P3s1 P32 D33 P3n (3)
Sn 2 Sn 1 Pn1 Pn2  Pn3 Pnn
S$11 51
S| |52

Trong d6: |Ss| » |S3
Spd; LSn,

l1a dién tich cac loai dat tai thoi diém bat dau
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2015 (dé6i voi du bdo nam 2020), va 2020 (d6i vi
truong hop du bao 2025, 2030)

P11 P12 P13 - Pin
P21 P22 D23 P2n
P31 P32 P33 P3n
Pn1 Pn2 DPn3 Pnn

la ma tran xac sudt bién dong sti dung dat ti 2015
sang 2020.

2.3.3. banh gia két qua md hinh

banh gia hiéu suidt dy bao cuia mo hinh
Markov la budc quan trong d€ xdc nhén do
tin cdy trong phén tich bién dong st dung dat.
Nghién ctiu so sanh dién tich dy bao ndm 2020
voi di liéu thuc té tii ban d6 hién trang, st dung
MS Excel d€ tinh todn sai s6. Hai chi s8 sai s6
trung binh tuyét d6i phan tram (MAPE) va sai s6
trung binh binh phuong (RMSE) dugc st dung
dé€ kiém dinh muc d¢ phtu hgp cuia mo6 hinh
Markov, cong thtic tinh cta 2 chi s6 nay dugc
biéu dién & cong thiic (4) va cong thic (5), cu
thé nhu sau:

n
MAPE = = E
n
i=1

RMSE = %Zn (AThUCtE _ gDubioyy (s
i

L L

?hg‘c té_A?u béo
A’l{‘hl_rc té

A

x100  (4)

Trong d6: A™*1a dién tich thuc t€ ctia loai
dat i nam 2020 (ha); AP¥b 13 dién tich dy bdo
cua loai d4t i nam 2020 (ha); n 1a s6 loai hinh st
dung dat (5).

Sai s6 trung binh tuyét d6i (MAPE) cung
cdp sai léch trung binh phén trim, dé dién giai
va chuén hoa theo gia tri thuc té ho trg so sinh
gitia cac nghién ctiu khac nhau (Moreno & ctv,,
2013; Kim & Kim, 2016; Prayudani & ctv., 2019).
Trong khi d6, RMSE do ludng d6 léch chuin
cuia sai s0, nhay véi cac sai léch 16n, qua do tang
cuong do tin cdy trong viéc xac dinh tinh bién
dong ctia du bao.

3. Két Qua va Thao Luén

3.1 Hién trang st dung dat cdc nam 2010, 2015
va 2020 cua huyén Cu Chi

Dua trén dii liéu phén tich ti ban d6 hién
trang st dung dat ctia huyén Cu Chi trong cac
ndm 2010, 2015 va 2020, nhom tac gia da tién
hanh phén loai lai cac loai hinh st dung dat
thanh nam nhém chinh, bao gom: dat nong
nghiép (NNP), dat trong cay lau nam (CLN), dat
phi nong nghiép (PNN), dat & (OTC) va dat san
xudt kinh doanh phi néng nghiép (CSK). Dii liéu
dién tich va ty 1¢ cta tiing nhém dugc téng hgp
trong Bang 2 va Hinh 2, thé hién r6 xu huéng
bién dong st dung dat trong giai doan 2010 -
2020.
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Bang 2. Hién trang st dung dat huyén Ct Chi cac ndm 2010, 2015 va 2020

Nhom st dung dat 2010 2015 2020
Dién tich % Dién tich % Dién tich %
(ha) (ha) (ha)

NNP 17.203,3 39,57 16.694,79 38,40 15.640,69 35,97
CLN 15.238,43 35,05 15.298,85 35,19 15.636,92 35,97
PNN 7.118,72 16,37 6.778,96 15,59 6.904,53 15,88
OTC 1.985,51 4,57 2.838,65 6,53 3.414,73 7,85
CSK 1.931,22 4,44 1.865,93 4,29 1.880,31 4,24
Tong 43.477,18 100 43.477,18 100 43.477,18 100

NNP: dit nong nghiép; CLN: ddt trong cdy ldu ndm; PNN: ddt phi nong nghiép; OTC: ddt 6; va CSK: ddt sdn

xudt kinh doanh phi néng nghiép.

Két qua phan tich cho thdy sy suy giam dang
ké ctia NNP, tti 17.203,3 ha nam 2010 xudéng con
15.640,69 ha ndm 2020, tuong duong muc giam
1.562,61 ha (9,08%). Xu hudng nay cha yéu dién
ra tai cac khu vuc ven do, noi NNP bj thu hep
dé€ nhuong cho cho cac dy an d6 thi hoa va phat
trién khu cong nghiép. Day la hé qua tit yéu cta
su gia tdng nhu cau st dung dit cho cac hoat
dong phi néng nghiép, dac biét trong boi canh
toc d6 do6 thi hda tai TP. H6 Chi Minh dang dién

ra manh mé.

Trong khi d6, CLN ¢6 xu huéng duy tri 6n
dinh, dao dong nhe tii 15.238,43 ha nam 2010
1én 15.636,92 ha ndm 2020, tuong ing muc tang
398,49 ha (2,61%). biéu nay phan anh chinh sach
phat trién nong nghiép bén viing ctia huyén, dac
biét la sy khuyén khich mé& rong dién tich trong
cdy an qua va cay cong nghiép lau ndm, vén co
gia tri kinh t€ cao va it bi anh hudéng béi qua
trinh d6 thi hoa.

biat PNN c6 xu huéng gidm nhe, tii 7.118,72
ha ndm 2010 xu6ng 6.904,53 ha nam 2020. Tuy

nhién, ty trong ctia nhém dét nay gan nhu khong

thay d6i dang ké qua cac nam, cho thdy sy 6n
dinh trong quy d4t danh cho co s& ha tang, cong
trinh cong cong va dit chua st dung. Diéu nay
phén anh mot thyc té rang, médc du 6 sy chuyén
d6i manh mé gitia cic nhom dat, dién tich danh
cho co s& ha tdng van dugc giti 6 mic tuong d6i

6n dinh d€ dap ting nhu ciu phat trién lau dai.

DPang chu y nhat la sy gia ting manh mé cta
OTC, tii 1.985,51 ha nam 2010 1én 3.414,73 ha
ndm 2020, tuong duong muc tang 1.429,22 ha
(71,99%). Xu huéng nay chu yéu tap trung tai cac
xa ¢6 vi tri gan trung tam TP. H6 Chi Minh nhu
Tan Thanh Poéng, Hoa Pha va Tan Phu Trung,
noi cé t6c dd phat trién dan cu va cic du an do
thi méi dién ra nhanh chong. Qua trinh nay
phan anh sy mé rong khong gian do thi ctia TP.
Ho6 Chi Minh ra cac khu vuc viing ven, kéo theo
su gia tang d4n s6 va nhu cau vé nha & tai huyén
Cu Chi. Su dich chuyén nay la hé qua truc tiép
ctia cac chinh sach quy hoach do thi, dau tu ha
tang va cai thién két ndi giao thong, khién huyén
Cu Chi tr¢ thanh diém dén tiém nang cho cac du
an bat dong san va khu do thi méi.
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(A : L ®

BAN DO BIEN DONG SU DUNG DAT HUYEN CU CHl GIAI DX BAN DO BIEN DONG SUDUNG DAT HUYEN CU CHI GIAL

Hinh 2. (A) Ban d6 hién trang st dung dat Ca Chi nam 2010; (B) Ban do6 hién trang stt dung dat
huyén Ct Chi nam 2015; (C) ban do hién trang st dung dat huyén Ca Chi nam 2020; (E) ban do
Bién dong st dung dat huyén Cua Chi tii nam 2010 dén nam 2015; (E) ban do bién dong st dung
dat huyén Cu Chi tii nam 2015 dén nam 2020; (E) Ban d6 Bién dong st dung dat huyén Cua Chi tu
ndam 2010 dén ndm 2020.

Ngoai ra, dién tich CSK khéng c6 su thay doi
dang ké, dao dong nhe tti 1.931,22 ha ndm 2010
xudng 1.880,31 ha nam 2020. Mic du trong giai
doan nay, mot s6 khu cong nghiép da mé rong,
nhung téng dién tich danh cho san xuét kinh
doanh van duy tri 6n dinh, khong c6 su gia tang
dot bién. Diéu nay cho thiy qua trinh mé réng
cong nghiép tai huyén Cu Chi van dang dién ra
c6 kiém soat, khong gay ap luc 16n 1én quy dat
chung ctia dia phuong.

Nhin chung, su thay d6i trong co cdu st dung
dat tai huyén Cua Chi trong giai doan 2010 - 2020
phan anh ré6 nét xu hudéng do thi hoa va cong
nghiép hoéa dang dién ra manh mé tai khu vyc
ven d6 TP. H6 Chi Minh. bat NNP tiép tuc bi
thu hep, trong khi OTC gia ting nhanh chéng dé
dap ting nhu cdu ma réng dan cu. Sy bién dong
nay la hé qua cua cac chinh sach quy hoach st

dung dét, chién lugc phat trién ha tdng va xu
huéng kinh té - xa héi cta khu vuc. Tuy nhién,
diéu nay cling dét ra nhiing thach thtic 16n trong
viéc quan ly quy dat, doi hoi chinh quyén dia
phuong phai cé cac giai phap quy hoach hgp ly
nhdm dam bao phat trién bén viing trong tuong
lai.

3.2. Du bao xu thé bién dong st dung dat tai
huyén Cu Chi cac nam 2025 va 2030

3.2.1. Bién dong st dung dat giai doan 2015 -
2020

bé xay dung mo hinh dy bao bién dong su
dung dat trong giai doan tiép theo, cdn xac dinh
rd cac xu hudng chuyén d6i trong giai doan gan
nhat tit 2015 dén 2020. Viéc phan tich ma tran
bién dong dién tich st dung dat va ma tran xac

sudt chuyén d6i trong khoang thoi gian nay gitp
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xac dinh cac quy luét thay déi vé st dung dat, tu
d6 lam co s6 cho viéc du bado cho cac ndam 2025
va 2030.

Phan tich ma tran bién dong dién tich st
dung dét giai doan 2015 - 2020 cho thdy t6ng
dién tich dat tai huyén Ca Chi giti nguyén &
muic 43.477,18 ha, tuy nhién cé su chuyén doi
dang ké gitia cac loai hinh sti dung dat. Dat NNP
ghi nhén sy giam sut ti 16.694,79 ha ndm 2015
xudng con 15.640,69 ha nam 2020, tuong duong
muc gidm 1.054,10 ha, chu yéu chuyén déi sang
dat CLN v6i 1.093,07 ha, dat OTC v6i 368,61 ha,
va mot phan nho sang dat PNN va dat CSK.

biat CLN van giti dién tich 16n nhét trong
co cdu st dung dat, véi 14.332,84 ha dugc git

nguyén trang, chiém 93,65% tong dién tich CLN
nam 2015. Tuy nhién, mét phan dién tich CLN
da dugc chuyén doi sang dat OTC véi 570,54 ha,
d4t NNP véi 253,67 ha va dat PNN véi 117,38 ha.
Trong khi d6, dién tich dat CSK ciing ting nhe,
tu 1.856,03 ha ndm 2015 lén 1.880,32 ha nam
2020, phan anh xu huéng mé rong cac khu cong
nghiép va dich vu thuong mai.

bang chu y, dat OTC cé mic ting dang ké,
ti 2.838,65 ha lén 3.414,73 ha, tuong duong
muc gia tang 576,08 ha, cht yéu théng qua qua
trinh chuyén dai tu dat cay lau nam va dit nong
nghiép. Bat PNN ciing c6 su gia tang tu 6.788,86
halén 6.904,53 ha, phan anh nhu cdu mé rong ha
tang giao thong, thuong mai va dich vu.

Bang 3. Ma tran bién dong dién tich stt dung dat giai doan 2015 - 2020

Nhom st dung dat CLN CSK NNP OTC PNN 2015

CLN 14,332.84 24.40 253.67 570.54 117.38 15,298.85
CSK 12.39 1,768.17 13.94 38.20 23.33 1,856.03
NNP 1,093.07 13.94 15,098.20 368.61 120.97 16,694.79
OTC 100.28 49.93 240.56 2,380.22 67.66 2,838.65
PNN 98.34 23.87 34.31 57.15 6,575.18 6,788.86
Nam 2020 15,636.92 1,880.32 15,640.69  3,414.73 6,904.53  43,477.18

NNP: ddt nong nghiép; CLN: ddt trong cdy lau nam; PNN: ddt phi nong nghiép; OTC: ddt 6; va CSK: ddt sdn

xudt kinh doanh phi nong nghiép.

Duia vao ma tran xac sudt chuyén déi st dung
dat giai doan 2015 - 2020 (Bang 4), c6 thé thay
rang hdu hét cacloai d4t c6 xu huéng duy tri trang
thai hién tai voi ty 1é cao. Dat cay lau nam c6 ty
1¢ giti lai 1én dén 93,65%, dit nong nghiép duy tri
90,03%, dat & giti lai 83,78%, va dat san xudt kinh
doanh c6 ty 1é 6n dinh & mtic 93,00%. Tuy nhién,

dang chu y la 6,75% dién tich dat nong nghiép da
dugc chuyén d6i sang cac loai dét khac, trong do
phén 16n chuyén déi sang dit cay lau nim va dat
6. boi voi dat san xuat kinh doanh, ty 1é duy trila
93,00%, trong khi m¢t phan nho dién tich dugc

bd sung tu ddt ndng nghiép va dat cay lau nam.
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Bang 4. Ma tran xac sudt chuyén doi st dung dat giai doan 2015 - 2020
Nhom sti dung dat CLN CSK NNP OTC PNN
CLN 0.9365 0.0013 0.0179 0.0367 0.0076
CSK 0.0175 0.9300 0.0179 0.0217 0.0130
NNP 0.0675 0.0009 0.9003 0.0236 0.0077
OTC 0.0431 0.0140 0.0859 0.8378 0.0192
PNN 0.0152 0.0037 0.0055 0.0092 0.9665

NNP: ddt nong nghiép; CLN: ddt trong cdy lau nam; PNN: ddt phi nong nghiép; OTC: ddt 6; va CSK: ddt sdn

xudt kinh doanh phi nong nghiép.

Nhiing thong tin tif hai ma trén trén sé la co
s d€ tinh toan du bdo st dung dat trong cac nam
2025 va 2030. Viéc nhan ma tran hién trang dat
nam 2020 v6i ma tran xdc sudt chuyén d6i 2015 -
2020 sé giup xac dinh dién tich du bdo cho nam
2025. Tuong tu, du bao nam 2030 sé dugc thuc
hién bang cach nhén két qua dy bao nam 2025
v6i cing ma trén xdc sudt chuyén déi nay. Trong
muc tiép theo, cac budce tinh toan chi tiét sé dugc
trinh bay nhdm dua ra céc kich ban bién dong
sti dung dat pht hop véi thuc té€ phét trién cua
huyén Cua Chi.

3.2.2. Danh gia d¢ chinh xic caa md hinh dy
bao

Két qua kiém dinh d6 chinh xac ctia md
hinh Markov trong du bdo bién dong st dung
dat tai huyén Cu Chi dugc trinh bay tai Bang
5, v4i hai chi s6 RMSE va MAPE. M6 hinh dat
d6 chinh x4c cao 6 cdc nhom dit 6n dinh nhu
NNP va PNN, véi RMSE lan luot 1a 78,49 ha va
174,69 ha, MAPE chi 0,50 va 2,53%. Trung binh
toan mod hinh, RMSE dat 428,73 ha va MAPE

la 9,08%, phu hop v6i nghién ctiu cua Tariq &
ctv. (2022) vé dat it bién dong, dong thai tuong
dong v6i Ghalehteimouri & ctv. (2022) dat do
chinh xac 96,55% tai Iran va Wu & ctv. (2019)
v6i 97% tai Vi Han, chiing minh tinh hiéu qua
trong boi canh do thi hoéa cao. Tuy nhién, MAPE
cao ¢ dat 6 (OTC, 15,79%) va dat san xuat kinh
doanh phi néng nghiép (CSK, 20,08%) la do
cac du an quy hoach bat ng6 (vi du nhu & khu
cong nghiép Tay Bic, khu cong nghiép Tan Phu
Trung) khong dugc phan anh trong di liéu lich
st 2010 - 2015, cung véi ap luc do thi hoa tii dan
0 468,269 ngudi va su khong dong bo trong cap
nhat di liéu, thuc trang thuc té tii khao sat. Két
qua nay cling pht hgp véi nghién ctiu ctia Koko
& ctv. (2020) tai Nigeria, ghi nhan RMSE trung
binh 312 ha va MAPE 7,5% khi du bao dat do
thi, v6i sai s6 tang & cac khu vuc quy hoach dot
bién, tuong ty OTC va CSK tai Ctt Chi. M6 hinh
khiang dinh d¢ tin ciy trong du bdo xu hudng
chung, nhung can xem xét cac yéu t6 quy hoach
bét ngo dé€ cai thién du béo tuong lai.
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Bang 5. Danh gia do chinh xdc ctia mo hinh dy bao nam 2020

Nhom st dung dat  Dién tich thuc t€ 2020 (ha) Du bao 2020 (ha) RMSE (ha) MAEP (%)
NNP 15.640,69 15.562,20 78,49 0,50
CLN 15.636,92 14.623,84 1,013.08 6,48
PNN 6.904,53 7.079,22 174,69 2,53
OTC 3.414,73 3.953,98 539,25 15,79
CSK 1.880,32 2.257,94 377,63 20,08

NNP: ddt nong nghiép; CLN: ddt trong cdy lau nam; PNN: ddt phi nong nghiép; OTC: ddt 6; va CSK: ddt sdn

xudt kinh doanh phi néng nghiép.

3.2.3. Du béo dién tich si dung dat dén nam
2025 va 2030

Két qua dy bao dua trén md hinh Markov
da kiém dinh cho thdy xu huéng bién dong st
dung dat cta huyén Cua Chi trong giai doan 2020
- 2030, phan anh rd nét su thay déi trong co ciu
st dung dat dudi tac dong ctia qua trinh do thi
héa va cong nghiép hoa. Dién tich st dung dat

cho cac nam 2025 va 2030 dugc tinh toan bing
cach nhan ma trén xdc sut chuyén doi giai doan
2015 - 2020 v6i dién tich st dung dat ndm 2020,
sau d6 tiép tuc nhan v6i ma trén nay dé du bao
cho ndm 2030. Két qua du bao xu thé dugc trinh
bay 6 Bang 6 cho thdy mé6i nhom dét c6 mic do
bién dong khac nhau, nhung xu huéng chung la
su chuyén dich dan tu dit nong nghiép va dat
trong cay lau nam sang dat OTC va dat CSK.

Bang 6. Du bdo dién tich st dung dat cho nam 2025 va 2030

Nhom su Dién tich Du bao Bién dong

dung dat ndm 2020 2025 2030 2020 -2025 2025 - 2030
NNP 15,640.69 15,562.20 15,511.77 -78.49 -50.43
CLN 15,636.92 14,623.84 13,690.70 -1,013.08 -933.14
PNN 6,904.53 7,079.22 7,265.29 +174.69 +186.07
OTC 3,414.73 3,953.98 4,388.54 +539.25 +434.56
CSK 1,880.32 2,257.94 2,620.88 +377.63 +362.94

NNP: ddt nong nghiép; CLN: ddt trong cdy lau nam; PNN: ddt phi nong nghiép; OTC: ddt 6; va CSK: ddt sdn

xudt kinh doanh phi néng nghiép.
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Trong giai doan 2020 - 2030, dat NNP tiép tuc
giam nhe, tii 15 dén 640,69 ha ndm 2020 xuéng
con 15.562,20 ha vao nam 2025 va 15.511,77 ha
vao niam 2030. Mtc giam nay tuong doi thap,
chi khoang 0,5% trong moi giai doan 5 ndm, cho
thdy dt nong nghiép van dong vai tro quan trong
trong co cau st dung dit cua huyén Cua Chi. Xu
hudng nay tuong dong véi két qua nghién ctiu tai
cac khu vuc d6 thi hoa khac, noi dit nong nghiép
giam nhung van dugc duy tri § muc nhét dinh dé
dam bao can bang gita phat trién kinh té va san

xudt nong nghiép.

biat CLN ghi nhan mtc suy giam manh
nhat, giam tt 15.636,92 ha nam 2020 xudéng con
14.623,84 ha vao nam 2025 va 13.690,70 ha vao
nam 2030, tuong duong tdng mtic gidm 1.946,22
ha (12,44%) trong vong 10 ndm. Day la loai hinh
dat c6 su chuyén d6i manh mé nhit, cha yéu
dugc chuyén déi sang dit OTC va CSK nhim
dap ting nhu cau d6 thi hoa va phat trién cong
nghiép. Su suy giam CLN c6 thé lam mat céy
xanh, giam kha nang diéu hoa khi h4u va thaim
nudc, gia ting ngdp lut tai cac vung triing nhu
Tam Tan, Thai My, dong thoi gay thoai héa dat
do ap luc do thi hoa (Le & Nguyen, 2024).

Nguogc lai, da&t PNN c6 xu hudéng ting nhe,
dat 7.079,22 ha vao nam 2025 va 7.265,29 ha
vao nam 2030, tuong Ung v6i muc ting 174,69
ha va 186,07 ha trong hai giai doan. Xu huéng
nay phan anh nhu cdu mé rong hé théng ha
tang, giao thong va cac khu vuc phuc vu thuong
mai - dich vu. Tuong tu, dat OTC ghi nhan mtc
tang trudng dang ké, tit 3.414,73 ha ndm 2020
lén 3.953,98 ha vao ndm 2025 va 4.388,54 ha
vao nam 2030, tuong duong muc tang 539,25 ha
(15,79%) trong giai doan 2020 - 2025 va 434,56
ha (11%) trong giai doan 2025 - 2030. Sy gia tang

nay chu yéu dién ra ¢ cac khu vuc ven do, noi cé
toc do phat trién dan cu va cic du 4n d6 thi méi
dién ra manh mé. Bay 1a mét xu huéng phd bién
trong qua trinh md& rong do thi tai cac thanh pho
16n trén thé gisi.

Bén canh d6, dat CSK cting ghi nhan xu huéng
mé rong, tt 1.880,31 ha nam 2020 1én 2.257,94
ha vao nam 2025 va 2.620,88 ha vao ndm 2030,
tuong duong mtic ting 377,63 ha (20,08%) trong
giai doan 2020 - 2025 va 362,94 ha (16%) trong
giai doan 2025 - 2030. Su m& rong nay phan anh
su phat trién manh mé ctia cac khu cong nghiép,
€0 s6 san xuat va dich vu thuong mai trong khu
vuc, phu hgp véi xu hudng phat trién kinh té

vung ven do trong nhiéu nghién ctiu quoc té.

T6ng hop két qua du bdo, c6 thé thiy ring
huyén Cu Chi dang trai qua qua trinh chuyén déi
co cau st dung dat 16 nét, véi xu huéng giam dat
trong cay lau nam va dit ndong nghiép dé nhuong
chd cho dat ¢ va dat san xuat kinh doanh. Su gia
tang ctia dat OTC va dat CSK 1a minh chiing
cho t6c do d6 thi hoa va cong nghiép hoa ngay
cang manh mé, trong khi dit nong nghiép van
dugc duy tri 6n dinh, phan dnh chinh sich can
béing gitia phat trién kinh té va bao tén quy dat
san xudt. K€t qua nay hoan toan phu hgp véi
xu huéng bién dong st dung dat trong nhiéu
nghién ctu trén thé gi6i, khing dinh ring mo
hinh Markov cé d6 chinh x4c cao va cé thé duoc
st dung d€ tiép tuc du bdo trong cic giai doan
tiép theo. Nhiing xu huéng nay can dugc xem
xét ky ludng trong qua trinh quy hoach dat dai
va dé xudt cic chinh sach phat trién bén viing
cho dia phuong.
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4. Két Luan

Nghién ctiu nay ting dung mo6 hinh Markov
két hop GIS d€ phan tich bién dong st dung dat
tai huyén Cua Chi, TP. H6 Chi Minh trong giai
doan 2010 - 2020 va dy bdo xu huéng st dung dat
dén nam 2025 va 2030. Két qua nghién ctiu cho
théy su thay ddi ro rét trong co céu st dung dét,
phan anh tac dong manh mé cua qua trinh do thi
héa, cong nghiép héa va mé rong ha tang. Trong
do, dat nong nghiép (NNP) va dat trong cay lau
ndm (CLN) c6 xu hudng suy giam, trong khi dat
6 (OTC) va dat san xuat kinh doanh phi nong
nghiép (CSK) tang nhanh, cho thay nhu cdu mé
rong khong gian do thi va phat trién cong nghiép
ngay cang gia ting tai dia phuong. Viéc kiém
dinh mo6 hinh Markov théng qua so sanh két qua
du bao nam 2020 véi di liéu thuc té cho thay
do tin cay cao, do chinh xac toan mo hinh dat
MAPE trung binh 9,08% va RMSE trung binh
428,73 ha, cao ¢ dit nong nghiép va phi nong
nghiép, nhung sai s6 16n & dat & (15,79%) va dat
san xudt kinh doanh (20,08%) do tac dong manh
tu cac yéu t6 quy hoach va tdc do do thi hoa thuc
té. Méc du con ton tai mot sO sai léch, két qua
kiém dinh khéng dinh ring mé hinh Markov ¢6
thé dugc st dung nhu mét cong cu dang tin ciy
dé du bao bién dong st dung dat trong tuong lai.

Du bao dén nam 2030, dit & tang thém
973,81 ha (+28,52%), trong khi dat trong cay
lau ndm giam manh 1.946,22 ha (-12,45%), cha
yéu chuyén dé6i sang dit do thi va cong nghiép.
Xu huéng nay phan anh qua trinh do thi hoa
va cong nghiép hoa tiép tuc dién ra manh mé,
tuy nhién, t6c do md rong c6 xu hudng cham lai
trong giai doan 2025 - 2030, do quy dat danh cho
do thi dan bi thu hep. Trudc thuc trang nay, viéc
xay dung cac kich ban quy hoach pht hop la can

thiét d€ dam béo sy phat trién can bang va bén
ving.

Nghién ctiu nay khong chi cung cip co s&
khoa hoc cho cong tac quy hoach sti dung dat tai
huyén Ct Chi ma con khang dinh tinh ing dung
ctia md hinh Markov két hgp GIS trong phan
tich va du bao bién dong dat dai. Két qua nghién
ctiu c6 thé ho trg cidc nha hoach dinh chinh sach,
co quan quan ly dat dai va cac t6 chiic lién quan
trong viéc xay dung chién lugc phat trién phu
hop, hudng t6i mo6 hinh quy hoach dét dai thong
minh va bén viing. Trong béi canh huyén Cu Chi
ngay cang dong vai tro quan trong trong chién
lugc mé& rong do thi ctia TP. H6 Chi Minh, viéc
thuc hién cac bién phap quan ly dat dai dya trén
du bao khoa hoc la v cling can thiét d€ dam bao
qué trinh chuyén déi st dung dét dién ra c6é ké
hoach, hiéu qua va phu hgp véi diéu kién thuc
tién ctia dia phuong.

L&i Cam Doan

Céc tac gia co tén trong bai bdo khong co bat
ky xung dot lgi ich nao.

L6i Cam On

Cac tac gia bay to long cam on d6i véi Trudng
Dai hoc Cong nghiép Thanh pho H6 Chi Minh
(IUH) va Vién Khoa hoc Coéng nghé va Quan ly
Mbéi trudng (IESEM), IUH. Xin gti 16i cdm on
chan thanh dén doi ngii giang vién va sinh vién
tai IESEM vi sy ho trg trong cdc chuyén khao sat
thuc dia.
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ABSTRACT

Along with the development of the transportation system and
urban infrastructure in Ho Chi Minh City, many overpasses
have been formed to connect districts, shortening travel time
and reducingtraffic jams during rush hours. This study was
organized from March to September 2024 with the aim of
surveying and evaluating the landscape under overpasses in terms
of infrastructure, soil, light, usage, and flora; thereby proposing
solutions to improve these spaces. The survey was conducted with
survey questionnaires at 33 overpasses. The criteria were directly
observed, photographed, and recorded in the questionnaires,
then synthesized, analyzed, and presented graphically. The results
showed that most landscapes under the overpasses had plants and
infrastructure that met their functions; however, many overpasses
were encroached upon or improperly used. Therefore, it is necessary
to enhance the landscape under overpasses by planning, designing,
and managing solutions to meet its functions.
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1. D4t Van Dé

Cau vuot dugc coi la biéu tugng cua sy hién

TOM TAT

Cung véi sy phat trién cta hé thong giao thong va ha tang do thi
TPHCM, hang loat ciu vugt da hinh thanh néi gitia cac quén
rut ngan thoi gian di chuyén, han ché tinh trang ket xe vao gio
cao diém. Nghién ctiu dugc thuc hién ti thang 3/2024 dén thang
9/2024 v6i muc tiéu khao sat la danh gia hién trang da cau vé cac
hang muc ha tdng, thé nhudng, anh sing, hién trang st dung va
hién trang mang xanh; tit do, lam co s& d€ dé xuit cac giai phap
nang cao chat lugng da cau. Nghién ctiu st dung phiéu diéu tra
truc tiép tai toan bo 33 da cau. Cac tiéu chi khao sat dugc quan sat,
chup anh va ghi nhan tryc tiép vao phiéu, sau d6 dugc tdng hop,
phén tich va vé biéu d6. Két qua cho thdy hau hét cac da cau déu
c6 hé thong cay xanh, ha tdng dap ting cong ning; tuy nhién, da s6
da cau hién nay déu bi 14n chiém. Do d4, can cai tao ning cao chat
lugng da ciu bang cac giai phap quy hoach, thiét ké va quan ly dé
dap ting cong nang.

dén canh quan do thi vi 1a noi hoat dong cua tdi
pham, noi & cho ngudi vo gia cu va nha & bat
hgp phap (Laksono, 2018). Khong gian da cau

dai, nhdm muc dich gidm bét un tac giao thong,
thac ddy phat trién kinh t€ va tang cudng két
ndi (Kabir, 2014). Thudt ngi “cdu vuogt” dugc
dinh nghia la cady cau mang moét con dudng
hodc duong sit bac qua mot con dudng khac
(Roushan, 2013). Da c4u - khong gian do thi
dudi cau vugt 1a khong gian dugc tao ra boi cau
vugt (Salamak & Fross, 2016), chiing dugc hoan
thién khac nhau vé bé mat nhu gach lat, dit va
canh quan ty nhién (Qamaruz-Zaman & ctv,,
2018). Trudc day, da cau co tac dong tiéu cuc

6 thé nhin thdy dugc nhung cha yéu van bi bo
quén bdi cac nha quy hoach ciing nhu cu dan
cta thanh phé. Nhiéu thanh ph6 da bat dau suy
nghi lai vé nhiing khong gian bi lang quén nay
(Biesecker, 2015).

Ngay nay, da cdu dugc quy hoach dé tao canh
quan hodc thiét ké thanh cac cong trinh cong
cong véi dién tich kha 16n nhu cong vién, quan
cafe, quang trudng hay khu vudn. Dién hinh
nhu khu vuon Nanalal D. Mehta ndm duéi cau
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vuot Tulpule dugc thiét ké mo6 phong dong song
linh thiéng Narmada & An D6 (Linah, 2019), du
an Peeragarhi tai Delhi da tdn dung cac khong
gian dudi cac ciu vugt d€ mo ta mot viing dong
béing séng (Linah, 2019). Tai Han Qudc, khong
gian dudi cau vugt Hannam-daero dugc thiét
ké thanh mét khu trung bay cac tdc phdm nghé
thuat sdp dit, da cdu Oksu dugc thiét ké vion
cay va quan ca phé (Park, 2020). Tai Trung Quoc,
quang trudng Wujiaochang ndm dudi da ciu &
Thugng Hai dugc thiét ké canh quan, ho boi, dai
phun nudéc, duong di bo (Hu, 2020) hay vuon tha
cung Butterfly Valley Road & Hong Kong dugc
xay dung tai da cau cta duong cao toc Tsing Sha
v6i cay bong mat, cdy bui, cay phl nén va cac tién

nghi gidi tri cho thu cung (Haowei, 2014).

Tai TPHCM, tli nam 2006, UBND Thanh pho
da c6 vin ban 2059/UBND-DT cho phép Cong
ty Quan ly cong trinh cau pha ldp quy hoach
chi tiét va du an st dung, khai thac mit bing
dudi cac cay cau trén dia ban thanh phé va nam
2011 trong ciy xanh nham ting dién tich mang
xanh do thi thanh ph6 duéi da ciu. Theo S& Xay
Dung, dén nam 2024 da c6 33 da cdu, trong do,
S& Giao thong Van tai va Cong ty Quan ly cong
trinh cau pha da tién hanh tréng cay, tao mang
xanh cho khoang 10 da céu, con rat nhiéu khong
gian dudi cau vuot chua dugc quy hoach va quan
tam ddang mtc. Chiic nang cua cac khong gian
nay phén 16n dugc tan dung lam cac bai do xe,
diém tip két may moc hodc vét liéu xay dung, dia
diém kinh doanh an udng, noi tip trung xe 6m,
chd & ctia nguoi lang thang, noi tap két rac thai
(Dang, 2023).

Vi vay, viéc khao sat danh gid hién trang da
cau la can thiét d€ cac co quan chtic ning c6 cac

giai phap cai tao, quy hoach, thiét ké va quan ly

nhdm nang cao chit lugng da ciu cing nhu su

dung dung chtic nang ctia da cau.

2. Vat Liéu va Phuong Phap

Phuong phap diéu tra thuc dia: Mdi da cau
dugc ghi nhan truc tiép vao tiing phiéu diéu tra.
Phiéu diéu tra gobm 2 phén la phan mé dau chia
cac thong tin co ban cta da cau, phin ndi dung
chinh gom phén A hién trang ha tdng, sti dung da
cau nhu dién tich st dung, dién tich bi lan chiém,
két cau 16i di va phan B hién trang mang xanh
nhu cac yéu t6 ty nhién anh hudng dén cay xanh
(thé nhudng, dnh sang), thanh phan loai, stic
song, hién trang chdm séc bao dudng, phan két

thic cta phiéu khao sat la giai phap canh quan.

Nghién ctiu diéu tra toan bd 33 da ciu theo
danh sach dugc S& Xay dung cung cip nam
2024. St dung phuong phép quan sat d€ thu thap
di liéu v€ hién trang ha tang va cay xanh tai da
cau, chup anh va ghi chu s6 hiéu anh, sau d6 ma
héa s6 hiéu anh trong phiéu diéu tra d€ thuan
tién trong viéc danh gia. St dung may do cuong
do6 anh sdng Testo 540 dé danh gia diéu kién dnh
sang tai da cau. Di liéu sau khi thu thap dugc
tong hop trén phan mém Microsoft Excel dé

phén tich, vé biéu d6 va thong ké.

3. Két Qua va Thao Luén
3.1. Ha tang va diéu kién tu nhién da cau
Tho nhudng va anh sang

Su phat trién ctia hé thong cay xanh bén duéi
da c4u bi han ché béi nhiéu yéu t6 mai truong
nhu dnh sdng va thanh phan thé nhudng. Yéu té
thé nhudng nhu loai dit, ham lugng dinh dudng
va kha ndng gifi nudc ctia dat dai tai da cau co

y nghia quan trong (Washiittl, 1981). Tai cac da
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cdu da khéo sat, hon hgp dat tron hodc dat cai tao
chiém 100%. Hon hgp dét tron giap khic phuc

cac han ché vé diéu kién thd nhudng nhu su xdo

13%

17%

tron trong qua trinh xay dung cdu lam thay déi
tinh chat cta dat (Hebel & ctv., 2018), dam bao

cay xanh c6 diéu kién phat trién t6t hon.

m Cudng d6 4nh sang thap (<1000lux)
m Cuong d6 anh sang TB (1000 lux - 5000 lux)

m Cuong d6 anh sang cao (>5000 lux)

Hinh 1. Biéu d6 ty 1é da ciu theo cudng d6 anh sang.

Tu Hinh 1 cho thdy 70% da ciu c6 cudng do
anh sang trung binh phu hgp cho nhiing loai cay
trung tinh sinh trudng t6t dudi anh sang viia
phai (1.000 - 5.000 lux); ty 1¢ da cau c6 cuong do
anh sang thap chiém 17% phu hgp trong nhiing
loai c4y chiu béng, thich nghi v6i moi truong
béng ram c6 diéu kién anh sang yéu (dudi 1.000
lux); 13% da cau c6 cudng do anh sang cao (trén
5.000 lux) thich hop cho nhiing loai cay ua sang
dac biét 1a cac loai than gé. Nhin chung, véi diéu
kién moi trudng da cau chi thich hop trong cac
loai cay chiu bong va cay trung tinh, khong thich

hgp trong cac loai ua sang.

Hinh 2. Biéu d6 ty 1é da cau
theo vat liéu 161 di.

Két cau 16i di

S6 lugng cau c6 16i di chiém 83,3 va 16,7% la
da cau khong c6 16i di. Viéc hinh thanh 16i di da
cau c6 muc dich cai thién giao thong va dam bao
an toan cho ngudi di bo giam thi€u nguy co gay
tai nan, tiét kiém thoi gian. Vat liéu phd bién lat
16i di da cau la gach lat (chiém ty 1é 73,3%) day
la vét liéu c6 do bén cao, da dang vé mau sic va
hinh dang, dugc st dung rdng rai tai cac khu vuc
codng cong. Pa dam budc chiém 16,7% da cau chu
yéu dugc bo tri tai cac tham cd. Bé tong xi méang
chi chiém 10% (Hinh 2).

= D3 dam budc
= Gach lat

= Bé tong xi mang
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Hién trang 16i di bo dudi da cau danh gid dua
trén cac yéu t0 vé sy an toan, tién lgi va thdm my.
Ty 1é da cau dap ting cac tiéu chi an toan trén chi
chiém 6,7% (c4u Tha Thiém va cau Tha Thiém

2), 93,3% da ciu chua dap ting cac yéu cau vé 16i

di va c6 ddu hiéu xudng cép ding ké. Dién hinh
la khu vuc da cdu Kénh Ngang 2 quén 8, 16i di c6
déau hiéu nit vé nghiém trong va khong an toan
cho nguai di bo (Hinh 3).

Hinh 3. Léi di da cau Kénh Ngang quén 8.

Hé thong chiéu sang va tuéi

Hé théng chiéu sang gitp dam bao an toan
nguoi st dung dic biét vao ban dém va cai thién
hinh anh khong gian céng cong dudi da cau.
Ty 1é da cau c6 hé théng chiéu sang chiém 50%.
Cu thé 1a cac khu vyc nam tai tuyén duong 16n,
luu lugng phuong tién dong hay cac giao 16 16n
nhu da ciu nut giao vong xoay Cay G0, cdu vugt
Hang Xanh, cdu vugt Nguyén Hiu Canh, ciu
vuot thép Nga tu Thu Dic, cau Tha Thiém, cau
Tha Thiém 2 va cau vugt Binh Phudc.

Hé thdng tudi tu dong giap tiét kiém thoi
gian va cong stic, ddm bao lugng nudc cung cép
dong déu cho tting khu vuc, an toan cho ngusi
thuc hién nhung chi 1/3 s6 da cau ap dung bién
phap nay. Nhiing da cdu khong c6 hé thong tuéi
tu dong thuong gap khoé khan trong viéc duy tri
diéu kién tot cho cay trong do viéc tudi nudc
phai thuc hién tudi tha céng. Viéc tuédi thu cong
c6 thé dan dén sy khong nhdt quan trong lugng
nudc cung cip va c6 thé khong dat hiéu qua cao
trong viéc duy tri do dm On dinh, ddc biét trong
cac diéu kién khi hiu khac nghiét hodc trong

nhiing khu vyc c¢6 mang xanh réng 16n.
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Hién trang st dung

Hau hét da cau bi chiém dung d€ xe chia réc,
la noi nghi ngoi cta ngudi lao dong va cu dan
song xung quanh, tu tap budn ban nho va chua
c6 ¢6 su quan ly chdt ché gay mat my quan do
thi. Ty 1é 83,3% da cdu bi ldn chiém chu yéu tap

trung tai cac khu dan cu c¢6 mat d6 dan cu cao,
khu lao dong, khu dich vu va thuong mai, khu
cong nghiép cing nhu cac khu d6 thi ca, dién
hinh nhu da cdu Cha Va phia quén 5, cdu chi Y,
cdu Calmete, cdu Chanh Hung va Nguyén Van
Ci quan 8, cdu Ong Lanh phia quan 4, ciu qua
dao Kim Cuong va cdu Pha Hiiu (Hinh 4).

Hinh 4. Da c4u bi 14n chiém.
a) cdu Cha Va; b) cu chi Y; ¢) cau Calmete; d) cdu Chanh Hung.
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3.2. Hién trang canh quan

3.2.1. Dién tich mang xanh

= Duéi 2.000 m?

= Tir 2.000 m? d&én
10.000 m2

# Trén 10.000 m?

Hinh 5. Ty 1é da c4u theo dién tich mang xanh.

Da cau c6 dién tich mang xanh duéi 2.000
m2 chiém ty 1é cao nhat (49%), da cau c6 dién
tich mang xanh trung binh tu 2.000 - 10.000 m*
chiém 36% va da cau c6 dién thich mang xanh
trén 10.000 m? chiém ty 1é thdp nhét (15%) (Hinh
5). Két qua khao sat cua 30 da cdu cho thdy tong
dién tich danh cho mang xanh 14 118.307,98 m2
bao gom cac khu vuc da dugc cai tao va mot s6
khu vuc dang bi chiém dung hodc can cai thién.
Trong d6, khu vuc da cdu Tht Thiém 2 c6 dién
tich 16n nhét véi 15.557,55 m2 cht yéu la cay
xanh, tham co theo 16i thiét ké khong gian mé
huéng ra bo song. Da cdu c6 dién tich thdp nhat
12 599,36 m2 (cau Hiép An 1) do khu vijc nay con
han ché vé viéc sti dung khong gian va quan ly

dan dén tinh trang bi l4n chiém.

3.2.2. Thanh phan thuc vat loai, ho va cong
dung

Pa dang ho thuc vat

Néim thuc vat dugc st dung phd bién tai
cac da cau la Araceae (14%), Apocynaceae
(10%), Arecaceae (7%), Acanthaceae (7%) va
Dracaenaceae (7%) (Bang 1). Cac loai thudc ho
Araceae la nhiing loai cay than thao thuong c6 1a
16n va hinh ddng doc ddo va ho Dracaenaceae la
cay than gbé nho hodc ciy bui véi 14 dai va nhon
thuong c6 mau xanh ddm thich nghi t6t véi dieu
kién anh sang yéu dén trung binh, yéu cau do
dm khong khi cao rat phu hgp véi diéu kién moi

truong da cau.
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Bang 1. Thong ké ho thuc vét tai da cau

STT Ho thuc vat S6loai Tylé(%) STT Ho thuc vat S6loai  Tylé (%)
1 Araceae 6 14 14 Commelinaceae 1 2
2 Apocynaceae 4 10 15 Dipterocarpaceae 1 2
3 Dracaenaceae 3 7 16  Euphorbiaceae 1 2
4  Arecaceae 3 7 17 Fabaceae 1 2
5 Acanthaceae 3 7 18 Heliconiaceae 1 2
6  Araliaceae 2 5 19  Lythraceae 1 2
7 Amaryllidaceae 2 5 20  Moraceae 1 2
8  Nyctaginaceae 1 2 21 Myrtacaeae 1 2
9  Asteraceae 1 2 22 Meliaceae 1 2
10  Asparagaceae 1 2 23 Nephrlepidaceae 1 2
11 Bignoniaceae 1 2 24 Poaceae 1 2
12 Agavaceae 1 2 25  Portulacaceae 1 2
13 Piperaceae 1 2 26 Pandanaceae 1 2

Pa dang thanh phan loai
Bang 2. Thong ké loai thuc vat tai da cau

STT Teéntiéng Viét Tén khoahoc Ho thyc vat Tan sudt (%)

1 Bach trinh bién Hymenocallis littoralis (Jacq.) Salisb ~ Amaryllidaceae 73

2 Tréc bac Syngonium podophyllum Schott Araceae 63

3 Traubavang  Philodendron erubescens ‘Gold’ Araceae 53

4 Ctc xuyén chi  Sphagneticola trilobata (L.) Pruski Asteraceae 43

5 Cau vang Chrysalidocarpus lutescens H. Wendl. Arecaceae 43

6 Co la gling Axonopus compressus (Sw.) P. Beauv  Poaceae 30

7 Duong xila me Nephrolepis cordifolia (L.) C. Presl Polypodiaceae 30

8 Lalst Piper sarmentosum Roxb Piperaceae 27

9 Mat cat Rhapis excelsa (Thunb.) A. Henry Arecaceae 20

10  Tudngvi Lagerstroemia indica L. Lythraceae 20

11  Nhétxinh Ruellia simplex C. Wright Acanthaceae 17

12 Lai trau Tabernaemontana divaricata (L.) Apocynaceae 10

R.Br. ex Roem. & Schult.
13 Sanh Ficus benjamina L. Moraceae 10
14  Latring Pisonia grandis R. Br. Nyctaginaceae 10
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STT Téntiéng Viét Tén khoa hoc Ho thuc vat Tan sudt (%)
15  Dtiavanphat  Pandanus tectorius Parkinson Pandanaceae 10
16  Trauba Epipremnum aureum (Linden & Araceae 7
André) G. S. Bunting
17 Huynh lién Tecoma stans (L.) Juss. ex Kunth Bignoniaceae 7
18 Aco Acanthus integrifolius L. {. Acanthaceae 7
19  Hongloc Syzygium myrtifolium Walp Myrtaceae 7
20  Ludgiho Dracaena trifasciata (Prain) Mabb ~ Asparagaceae 7
21  Lany Spathiphyllum cannifolium (Dryand. Araceae 3
ex Sims) Schott
22 Muoi gio Portulaca grandiflora Hook Portulacaceae 3
23 Dtiacan Catharanthus cultivar Apocynaceae 3
24 Ngautau Aglaia odorata Lour Meliaceae 3
25 Dénlta Amaranthus tricolor L. Amaranthaceae 3
26 Maichithién  Wrightia antidysenterica (L.) R. Br.  Apocynaceae 3
27  Sao den Hopea odorata Roxb. Dipterocarpaceae 3
28  Dinhlingtr6  Polyscias guilfoylei (W. Bull) L. H. Araliaceae 3
Bailey
29  Phuong Delonix regia (Bojer ex Hook.) Raf. ~ Fabaceae 3
30  Ngt giabi Heptapleurum arboricola Hayata Araliaceae 3
31  Daiphtquy Aglaonema sp. Araceae 3
32 Tracnhat Dracaena surculosa Lindl Asparagaceae 3
33  Phatduthom  Dracaena fragrans (L.) Ker Gawl. Asparagaceae 3
34  Tracbachhgp Dracaena reflexa 'Aurea variegata'  Asparagaceae 3
35 Duanam my Agave angustifolia Haw Asparagaceae 3
36 Léban Tradescantia spathacea Sw. Commelinaceae 3
37  Caudu6ichon Normanbya normanbyi (W. Hill) L. Arecaceae 3
H. Bailey
38  Phonghué¢ Zephyranthes rosea Lindl. Amaryllidaceae 3
39  Kim phat tai Zamioculcas zamiifolia (G. Lodd.) Araceae
Engl.
40 Ordganvang  Pseuderanthemum maculatum var. Acanthaceae 3
reticulatum
41  Huynh anh Allamanda schottii Pohl Apocynaceae
42 Chu6imo két  Heliconia psittacorum cultivars Heliconiaceae 3
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Khao sat da ghi nhin dugc 42 loai thudc 26
ho thuc vat khac nhau tai da cau (Bang 2). Loai
thong dung nhét va dugc trong phé bién tai 30
da cau véi tin suét xuét hién trén 70% la Bach
trinh bién (Hymenocallis littoralis (Jacq.) Salisb.)
(73%), Tréc bac (Syngonium podophyllum
Schott) (63%) va Trau ba vang (Philodendron
erubescens ‘Gold’) (53%). Ba loai nay c6 kha
nang sinh trudng va phat trién t6t trong moi
trudng cé cuong do anh sang tii cao dén thép,
kha ndng chiu han tét va dé trong, cham sdc, it
sau bénh, khong c6 doc, dac biét la tinh thdm my
cao. Nhiing loai c6 tan sudt xudt hién tii 20 dén
50% phan 16n la cac loai cay phtt nén c6 kha nang
tao 16p che phtl cao nhu Co 14 gting (Axonopus
compressus (Sw.) P. Beauv.) (30%), Ctc xuyén chi
(Sphagneticola trilobata (L.) Pruski) (43%), La

-

16t (Piper sarmentosum Roxb.) (27%), Duong xi
14 me (Nephrolepis cordifolia (L.) C.Presl) (30%).
Nhiing loai c6 tan suat xuat hién duéi 20% nhu
Nhat xinh (Ruellia simplex C.Wright) (17%), Dtia
van phat (Pandanus tectorius Parkinson) (10%),
Huynh lién (Tecoma stans (L.) Juss. ex Kunth)
(7%), Hong 16c (Syzygium myrtifolium Walp.)
(7%), Ngu gia bi (Heptapleurum arboricola
Hayata) (3%), Lan y (Spathiphyllum cannifolium
(Dryand. ex Sims) Schott) (3%) dong vai tro tao
su da dang va di€ém nhén cho khong gian xanh.
Dé€ tao nén su da dang cua loai va bén viing cho
hé thong cay xanh tling da ciu thi can b3 sung
cac loai cay s6 lugng it nhung c6 gia tri thdim my

cao va pht hgp véi diéu kién moéi trudng da cau.

Pa dang nhom thuc vat

= Cay c6 hoa lam canh
= Cay c6 1a lam canh
= Cay g va cdy than cot
Day leo
= Céy hang rao cit xén va ciy

tao hinh

= C6 phti nén

Hinh 6. Ty 1é thuc vat theo phan nhom.
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Theo cong dung doi véi mang xanh da cau,
thuc vat dugc phan loai thanh 6 nhém nhu Hinh
6. Nhin chung, mang xanh tai cac da ciu uu tién
st dung nhiing loai c¢6 thé chiu dugc diéu kién
moi trudng tai da ciu (it hodc khong c6 anh ning
truc tiép). Theo d6, nhom cay co la lam canh
chiém ty 1¢ 16n nhat (33%), diéu nay phu hgp véi
thuc trang vé cudng do anh sang cta cac da cau
(87% da ciu c6 cudng do anh sang tu thap dén
trung binh nhu Hinh 1). Nhém céy c¢6 hoa lam
canh va nhém céy hang rao cat xén va tao hinh
chiém ty 1¢ 21% moi nhém phtt hgp véi tinh chat
ctia canh quan da ciu 13 mot phén cta canh quan
duodng phd dugc trang tri véi nhiing loai ciy cat

xén tao hinh hodc cay hang rao va cay c6 hoa dep.

Hién trang bao duéng canh quan

Hién trang bao dudng dat cac yéu clu vé stic
khoe céy nhu sinh trudng, sic thai la, ddu hiéu
sau bénh, ky thuat bao dudng nhu cit tia, tudi
nudc chi chiém 40% da cau va 60% da cau con
lai c6 hién trang chdm séc bao dudng chua dat
yéu cau. Nguyén nhan cht yéu do s6 lugng nhan
cong bao dudng chua du d€ cham sdc toan bo
cac khong gian da cau va tan suit bao dudng
dinh ky chua dap tng. Yéu t6 méi truong khong
thuan lgi nhu thi€u anh sang tu nhién do két cdu
gam ciu qua thdp, thiéu giam sat va sy danh gia
chat lugng ciy xanh thuong xuyén cung véi y
thiic ctia cu dan khu vuc cling gay anh huéng
16n dén tinh trang cham s6c bao dudng khong

gian da cdu déng ké.
3.3. Dé xuit giai phap cai tao da ciu

Giai phap quan ly

St dung bang thong bao, bién chi dan va cac

phuong tién truyén thong dé thong bao vé cac
quy dinh va huéng dan an toan. Khuyén khich
cong dong tham gia vao viéc duy tri an ninh
va an toan bang cach t6 chuc cac su kién cong
dong, budi hop giao luu va cac chuong trinh tinh
nguyén d€ moi ngudi ciing chung tay bao vé khu

vuc.

Quan ly chédt ché va cai thién hang muc ha
tang nhu thiét ké h¢ thong tudi tiéu ty dong st
dung cdm bién d6 dm, giup tiét kiém nudc va lap
dat hé thong xt ly nudc mua va tan dung ngudn
nudc tudi.

Quy hoach lai khong gian duéi da cau d€ su
dung cho cac tién tich cong cong va tao khong
gian nghé thuit tranh tuong, diéu khac, nghé
thuat anh sang d€ tang tinh tham my va ngan
chén sy 14n chiém. Sti dung cdy xanh, bon hoa dé
tao ranh gi6i mém ngan cach khong gian dudi
gam cau voi khu vuc giao thong. Tdng cuong
quan ly va giam sat khong gian céc da ciu bi lan
chiém, xti ly cac truong hop lan chiém trai phép.
DéE giai quyét triét d€ tinh trang nguasi vo gia cu
l4n chiém, cac co quan chiic nang nha nudc can
cung cdp chd &, trg gitp y t€ hodc dich vu xa hoi

dé gitp ho cai thién cudc song.

Giai phap ky thuat

Cai thién doi ngt quan ly va bao dudng dinh
ky canh quan, nang cao hiéu qua cac cong tac
cat tia, kiém tra hé thong tuédi va duy tri vé sinh
moi truong. Lap ké hoach theo doi va danh gia
cu thé tinh trang cdy véi cac chi s6 d€ theo doi su
phat trién clia cdy, cua khong gian xanh va cac

tac dong tii mdi trudng xung quanh.

Pam bao toan bo khu vic dudi da cdu dugce
chiéu sang an toan véi cudng do chiéu sang phu
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hop. Stt dung dén LED tiét kiém nang lugng va
giam thiéu chi phi van hanh. Lap dit hé thong
camera giam sat dé dam bao an toan cho nguoi

dan.

Lip dit hé thong tudi tiéu nudc hiéu qua dé
xu ly nuéc mua va nudc thai. DPam bao khong cé
tinh trang ngdp ung, giup duy tri sy sach sé va
tranh cac vin dé€ lién quan dén nudc thai. Co thé
st dung cac loai vat liéu thdm nudc cho mat dat

va hé thong thoat nudc thong minh.

Giai phap vé quy hoach thiét ké, cai thién
khong gian xanh va méi trudng: tuy thudc vao
modi da cdu ma sé c¢6 nhiing thiét ké khong gian
phu hgp véi moi trudng xung quanh tranh bo
tréng gay lang phi dién tich, cé thé phat trién
thanh cac khu vuc cong cong nhu san vuon, san
choi, khu cho thu cung hay tién ich cong dong
nhu hoat dong ngoai trdi, giao luu va té chic

su kién nhd. Cé thé trong cc loai cay chiu bong

hodc day leo trén céc cdu triac dudi gdm cau hodc
két hgp véi hé thong vuon diing han ché sy bé
tong hoa va cai thién chét lugng khong khi. Thiét
ké da chitic nang ciing la mot goi y. Cac thiét ké
nay can phai linh hoat va dé dang thay déi.

Giai phap chon céc loai cay trong phu hgp:
uu tién chon loai c¢é kha nang chiu dugc diéu
kién mdi truong dudi cdu nhu d¢ dm, anh sang
va nhiét do va dé trong, it sdu bénh, dé chdm séc
(Bang 3), nén két hgp gitia cdy moc nhanh va
moc chdm nhung phai chon céy c6 chiéu cao phu
hgp véi gidi han ctia da cau. Nén st dung céc loai
cdy pht nén c6 thé che phu dién tich 16n duéi
cu, tao mang xanh 16n. Tan dung triét d€ dién
tich dé€ trong thém cay xanh, tang cudng mang
xanh. Néu trong truong hgp da cau khong thich
hop trong céy véi nhiéu nguyén nhan nhu két
cdu da cdu, yéu té moi truong thi dé€ xuat phuong
an thich hgp tuy theo tling khu vuc.

Bang 3. Danh muc cay xanh dé€ xudt trong tai da cau

STT Tén tiéng Viét Tén khoa hoc Ho thuc vat Cuong do anh
sang phu hop
1 C4m thach Alternanthera ficoidea (L.) P. Beauv Amaranthaceae Trung binh
2 Bach trinh bién  Hymenocallis  littoralis  (Jacq.) Amaryllidaceae Thdp dén cao
Salisb.
3 Sao sang Aglaonema costatum N. E. Br. Araceae Thip dén trung
binh
4 Minh ty lai Aglaonema hybrid Araceae Thap dén trung
binh
5 Thanh tdm Alocasia cucullata (Lour.) G. Don  Araceae Trung binh
Van nién thanh  Dieffenbachia seguine (Jacq.) Schott Araceae Thip dén trung
binh
7 Trau ba Epipremnum aureum (Linden & Araceae Thip dén trung
André) G. S. Bunting binh
8 Trau ba thanh Philodendron bipinnatifidum Araceae Trung binh
Xuan Schott ex Endl
9 Trau ba vang Philodendron erubescens ‘Gold’ Araceae Trung binh
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STT Tén tiéng Viét Tén khoa hoc Ho thyc vat Cuong do anh
sang phu hop
10  Traubalaxé Philodendron xanadu Croat, Mayo Araceae Trung binh
& J. Boos
11 Lany Spathiphyllum cannifolium (Dry- Araceae Thip dén trung
and. ex Sims) Schott binh
12 Trécbac Syngonium podophyllum Schott Araceae Thip dén trung
binh
13 Kim phat tai Zamioculcas zamiifolia (G. Lodd.) Araceae Trung binh
Engl.
14  Ngtigiabi Heptapleurum arboricola Hayata ~ Araliaceae Trung binh dén
cao
15  Dinh ling tré Polyscias guilfoylei (W. Bull) L. H. Araliaceae Trung binh dén
Bailey cao
16  Matcat Rhapis excelsa (Thunb.) A. Henry  Arecaceae Trung binh dén
cao
17 Colan chi Chlorophytum laxum R. Br. Asparagaceae Trung binh
18  Huyétdulakim Cordyline australis (G. Forst.) Endl Asparagaceae Trung binh dén
cao
19  Huyétdu Cordyline fruticosa cultivars Asparagaceae Trung binh dén
cao
20  Phatduthom  Dracaena fragrans (L.) Ker Gawl. ~ Asparagaceae Trung binh
21 Trac nhét Dracaena surculosa Lindl Asparagaceae Trung binh
22 Ludihé Dracaena trifasciata (Prain) Mabb  Asparagaceae Trung binh dén
cao
23  Rangdphung  Asplenium nidus L. Aspleniaceae Trung binh dén
cao
24  Cacxuyénchi  Sphagneticola trilobata (L.) Pruski  Asteraceae Trung binh dén
cao
25 Thai lai tim Tradescantia pallida (Rose) D. R. Commelinaceae Trung binh dén
Hunt cao
26 Phuc 16¢ tho Costus woodsonii Maas Costaceae Trung binh
27  Duongxicl dai Sphaeropteris glauca (Blume) R. M. Cyatheaceae Thap dén trung
Tryon binh
28  Cotongldadom Codiaeum variegatum cultivar. Euphorbiaceae ~ Cao
29  Dudicong Goeppertia veitchiana (Veitch ex Marantaceae Trung binh dén
Hook.f.) Borchs. & S. Suérez cao
30 Lalet Piper sarmentosum Roxb. Piperaceae Trung binh
31 Duongxilame Nephrolepis cordifolia (L.) C. Presl Polypodiaceae =~ Trung binh
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4. Két Luan

Da ciu tai TP. HCM c6 dién tich méng xanh
chua yéu dudi 2.000 m? véi dic tinh thd nhudng
1a hén hgp dat tron hodc dat cai tao, 70% da ciu
c6 cudng do anh sang trung binh, 83,3% da cau
c6 hé thong 16i di, chu yéu dugc lat gach (73,3%).
50% da cau c6 hé thong chiéu sang, chi c6 33%
da cau c6 hé thong tuéi tu dong. Hau hét da cau
bi chiém dung dién tich trd thanh khu vuc dé€ xe
chta rac, buon ban. Mang xanh tai da cdu gom
42 loai thudc 26 ho thuc vit khac nhau da s6 la
cac loai c6 kha nang thich nghi véi diéu kién tho
nhudng va anh sang tai da cau. Nhém céy c6 la
lam canh chiém 33% thanh phan thuyc vat. Ho
Araceae chiém ty1¢ nhiéu nhat, loai ¢é tan sudt st
dung phé bién 1a Bach trinh bién (Hymenocallis
littoralis (Jacq.) Salisb.). Chi c6 40% da cau cé
hién trang bao dudng canh quan dat yéu cau. bé
nang cao chét lugng canh quan da cau can dugc
quy hoach st dung va thiét ké cho cac muc dich
cdng cong, lya chon loai cay trong phu hgp véi
diéu kién tu nhién, thé nhudng va tang cudng
quan ly khong gian da cau bi lan chiém, dong
thoi nang cao y thitic nguoi dan va khach tham
quan vé y thiic bao vé va stt dung hogp ly chiic

ndng cta da ciu.

Loi Cam Poan

Céc tac gia cam két rang khong c6 xung dot

lgi ich trong bai viét nay.
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ABSTRACT

Increased temperatures and changes in rainfall patterns in Vietnam
due to climate change are likely to have significant impacts on
flow regimes in river basins as well as on national water resources.
This study investigated the changes in hydrological regime at 11
freshwater hydrological monitoring stations with good observation
data (spanning 35 years, from 1987 to 2022) distributed across
Vietnam. The study applied the Mann-Kendall statistical test
and calculated Sen’s slope for three hydrological indices (annual
mean flow, annual maximum flow and annual minimum flow)
at selected monitoring stations. The assessment highlighted a
dominant decreasing trend throughout the period under study,
with data from four monitoring stations (distributed in different
river systems) showing a decline in all three indicators. Two basins
showed an increasing trend in all three assessed indicators, but
most of these trends were not statistically significant. This result
demonstrates the complex changes in the hydrological regime of
Vietnam's river basins. Some important factors that may influence
these trends are changes in land use, the expansion of dams
and reservoirs and rapid urbanization (to support the national
economic development since 2000s), which should be further
investigated in future research.
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1. it Vin Dé

Cung v6i sy phat trién nhanh ctia nén kinh
té thé gidi, lugng khi nha kinh phat thai vao bau
khi quyén ciing da ting cao trong nhiing thap
nién gan day, dan dén sy gia ting nhiét do trén
toan cau (IPCC, 2021). Cac bién dong ctia khi

hau da dan dén nhiéu tic dong tai nhiéu khu

TOM TAT

Su gia tang nhiét d¢ va thay d6i vé ché do mua tai Viét Nam do bién
d6i khi hau c6 kha nang dan dén nhiing anh hudng dang ké dén
ché do dong chay tai cac luu vuyc song cling nhu tai nguyén nudc
qudc gia. Nghién ctiu nay khao sat su thay ddi cua ché d6 thay van
tai 11 tram quan tric thay vin nudc ngot c6 dii liéu quan trac t6t
(kéo dai 35 ndm, tit nim 1987 dén 2022) trai dai khap Viét Nam.
Nghién ctiu da ap dung phép kiém dinh thong ké Mann-Kendall
va tinh toan xu thé Sen cho ba chi s6 thty van (dong chay trung
binh nam, dong chay cuc dai nam va dong chay cuc tiéu nam) tai
cac tram quan trac dugc lya chon. Két qua danh gia cho thdy, xu
huéng gidm dugc quan sat phd bién trong giai doan dugc khao sat,
v6i s0 liéu tai bon tram quan tric (phén bé tai cac hé thong song
khac nhau) cho thdy sy suy giam trén ca ba chi s6. C6 hai luu vuc
¢6 xu huéng tang & ca ba chi s6 dugc danh gia, nhung hau hét xu
hudng 1a khong dang ké vé mat thong ké. Két qua nay cho thdy su
bién dé6i phtic tap ctia ché d¢ thy van ctia luu vic song Viét Nam.
Mot s6 yéu t6 quan trong c6 thé diéu chinh nhiing xu huéng nay
la thay d6i sti dung dét, tang s6 lugng dap va ho chia nudc cing
nhu qua trinh d6 thi héa nhanh chéng (d€ hé trg phat trién kinh
té qudc gia tii nhiing nam 2000), nhiing yéu t6 cin dugc tiép tuc
khao sat trong cac nghién ctiu tuong lai.

vuc trén thé gidi, va Viét Nam la mdt trong nam
quoc gia ganh chiu anh hudng nang né nhét do
bién d6i khi hau gay ra (Schmidt-Thomé & ctv,,
2015). Trong s6 cac yéu t6 tu nhién chiu anh
hudng truc tiép ti bién d6i khi hau, ché do thay
van tai cac luu vyc song ciing la mot trong cac
yéu t6 dugc dic biét quan tdm (Gudmundsson

& ctv., 2021) do su quan trong cua tai nguyén
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nudc trong phat trién kinh té€ xa hoi noéi chung.
Tai Viét Nam, da c6 nhiéu chi dau cta sy gia
tang vé nhiét do, cuong d6 mua cuc doan, va
bao It (MONRE, 2021), c6 kha nang sé kéo theo
cac bién dong phtic tap ctia dong chay tai cac
luu vuc song cling nhu tai nguyén nudc ngot tai
Viét Nam.

Dbanh gid xu hudng bién dong ctia s6 liéu quan
trac dong chay tai cac tram thuy vidn nudc ngot
c6 y nghia quan trong trong cong tac quan ly tai
nguyén nudc, dic biét trong boi canh bién déi
khi h4u toan ciu. Nhiéu nghién ctu trudc day
da tap trung vao viéc phan tich xu huéng bién
dong cta dong chay tai cac khu vuc khac nhau
trén thé gi6i va ca ¢ Viét Nam. Cac nghién ctiu
nay da st dung nhiéu cach ti€p cén khac nhau,
vi du nhu hé théng 32 chi s6 thuy van da dugc
Do & ctv. (2020a) ap dung dé danh gia su thay
déi trong ché do thuy véin ctia song Dong Nai va
tim hiéu vé sy khac biét gitia giai doan dong chay
tu nhién (1977 - 1989) véi giai doan dong chay
diéu tiét (1990 - 2019). Két qua cho thay ho Tri
An c6 tac dong dang ké dén ché do thay van phia
ha luu d4p. S6 1an xudt hién 1a 16n tai tram thay
van Bién Hoa trong giai doan sau dap thap hon
so véi giai doan tu nhién, va ngugc lai. Phuong
phap vién tham dugc (Ho & ctv.,, 2018) st dung
dé danh gia bién dong duong bo khu vuc sdng
Tién va song Hau giai doan 1989 - 2014, két qua
la khu vuc ¢6 xu huéng béi lang va x6i 16, song
Hau it x6i 16 hon song Tién va khu vuc ctia song

thi béi tu manh.

Trong s6 cac cach tiép can dé€ danh gia xu
huéng bién dong trong nghién ctiu khi tugng -
thiy vén, viéc ap dung cac phuong phap thong
ké d6i voi di liéu quan tric van thudng dugc

quan tam, vi cach ti€p can nay kha don gian, va

6 thé truc tiép chi ra cdc xu hudng chu dao, dan
dat cac danh gia phuc tap, chuyén sau hon dé tim
hiéu vé co ché tao ra cac xu hudng dugc tim théy.
Phép kiém dinh Mann-Kendall 1&3 m¢t phuong
phép thuong xuyén dugc st dung do uu diém
khong dua ra cac yéu cau gia dinh vé phan phéi
di liéu, phu hgp véi tinh chdt caa di liéu dong
chay thuy van (Kendall, 1948). Mot s6 vi du ¢6
thé ké dén cong b6 cua Nguyen & ctv. (2024) da
két hgp véi phuong phap xu hudng Sen d€ phan
tich xu thé mua tai 16 tram do thudc luu vuc
song Vu Gia - Thu Bon tii ndm 1978 dén 2020.
Két qua tat ca cac tram déu thé hién xu thé ting,
tram Hién c6 bién dong mua 16n nhat va Kham
bric ¢6 su thay d6i 1o rang. Do & ctv. (2020b) da
danh gid xu hudng thay déi cua lugng mua cuc
doan trén lanh thé Viét Nam tif nam 1980 dén
2010 va tim ra d4u hiéu gia tang kha manh vé tan
suat ngay mua 16n, véi 28,3% dién tich dat lién
cta Viét Nam cho thdy xu hudng ting dang ké.
Tuy nhién, hau hét cac nghién ctiu phén tich xu
huéng dai han cho toan Viét Nam chi méi dugc
ap dung ddi véi cac yéu t6 khi tugng (Nguyen &
ctv., 2014; Do & ctv., 2020b), con cac phén tich
vé ché dd thuy vén, theo hiéu biét ctia ching
toi, thuong dugc khao sat & cac luu vuc riéng 18.
Do su khac biét vé thoi doan danh gia ciing nhu
phuong phap phan tich khac biét gitia cac nghién
ctiu doc lap nay, viéc dua ra cac nhan dinh nhat
quan vé thay déi cta ché do thuy van tai Viét

Nam van con nhiéu han ché.

Nghién ctiu nay dugc trién khai nhdm budc
dau xdc dinh kha nang thay déi ctia ché d¢ thay
van tai cac luu vuc song tai Viét Nam trong boi
canh 4m 1én ctia Trai D4t. D€ thuc hién muc tiéu
nay, nghién ctiu da thu thép s6 liéu quan tric
dong chay ¢ hon 70 luu vuc, va sau d6 phan tich,

xac dinh cdc tram thuy vin nudc ngot c6 di liéu
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quan trac t6t (d6 dai t6i thiéu 30 nam) phan bo
doc Viét Nam. Cac chudi di liéu dugc thu thap
sau d6 dugc st dung dé trich xuét cac chi s6 dai
dién cho ché do thuy véan cua tting luu vuc song,
bao gém chi s6 dong chay trung binh nam, dong
chay cuc dai ndm, va dong chay cuc ti€u nim.
Cac chi s6 nay sau do dugc phan tich véi phép
kiém dinh phi tham s6 Mann-Kendall, va xu thé
Sen d€ xdc dinh xu hudng ting giam cta dong
chay, va cung cép thong tin ban d4u vé thay déi
ctia ché d¢ thuy van tai Viét Nam trong nhiing

nam gan day.

2. Dii Liéu va Phuong Phap Nghién Ciu

2.1. Tong quan vé dii liéu va quy trinh phan
tich dii liéu

Nghién ctiu nay tap trung phén tich dd liéu
thu thap tii toan bo hé thong tram thuy van nude
ngot trén lanh thé Viét Nam. Viéc bao quét toan
qudc sé giap chung ta c6 cdi nhin téng quan vé
cac bién dong dong chay, tii d6 danh gida mot cach
chinh xdc va toan dién tac dong ctia bién d6i khi
héau dén tai nguyén nudc ngot ctia ca nudc. Hinh
1 mo6 ta quy trinh thu thap va xt ly di liéu cling
nhu phuong phap tinh toan cac chi s6 thong ké
dai dién cho xu huéng bién dong ctia ché do thay

van tai cac tram thay van dugc lua chon.

Thu thap dir liéu
tlr cac tram

S6 liéu quan tréc
“ldong chay tai cac tram

N

Tiéu chi tram:
o Dodaiddrliéu trén 30 nam
« DUrliéu theo ngay bi thi€u dudi 5%

Théng ké dir liéu
(mean, min, max, ...)

(téng thoi gian danh gid). i

« Dir liu khong bi thiéu trong cac d
thang mua. Y

¢ Tram c6 pham vi dai dién cho toan Xéc dinh tram thuy van
khuwe nudc ngot tot

Kiém dinh phi tham sé
Mann-kendall

Tinh toan do bién déng

Panh gia xu hudéng
bién dong

A 4

Sen's Slope

Hinh 1. So d6 quy trinh Iya chon tram quan trac va danh gia xu huéng bién dong.
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Toan bd dii liéu dugc thu thap tii cac don vi
phu tréch viéc luu tri di liéu quan trac ctia hé
thong quan tric khi tugng thiy van quéc gia
nhu Trung tdim Dy bao Khi Tugng Thuy Van
(KTTV), cac dai KTTV khu vuc va dia phuong
trén co s¢ mot nghién ciu da dugc trién khai
trude dé (Do & ctv., 2022). Trén co s cac tram
¢6 dii liéu dugc thu thip (Hinh 2), cac phan tich
chi tiét dugc thuc hién cho tling tram dé€ dam
bao chat lugng dii liéu tot véi cac tiéu chi (i) co

do dai trén 30 nam, (ii) s6 ngay thiéu di liéu

khong qua 5% tong thai gian danh gia va (iii) di
liéu day du trong cac thang mua. Sau do, nghién
ctiu da xac dinh cac tram thay van cé pham vi
dai dién cho cac luu vuyc séng 16n tai Viét Nam.
Chung t6i ciing luu y rang cac tram thiy vén tai
khu vic Dong biang Song Ctiu Long khong duge
dua vao khao sat trong nghién ctiu nay do dic
tinh thay van caa khu vuc chiu anh huéng 16n
cta ché d¢ triéu. bic diém nay khién xu huéng
tinh toan bang cach tiép can cua nghién ctu nay
sé thiéu chinh xdc.
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Hinh 2. Vi tri va d6 dai di liéu quan trac ctia cac tram thuy vin nudc ngot dugc khao sat trong
nghién ctiu nay.

Chubi di liéu dong chay tai cac vi tri quan
tradc dugc lua chon sau d6 sé dugc stii dung dé
tinh todn cac gia tri trung binh, cuc dai va cuc
tiéu theo nam. Chudi dit liéu ctia cic chi s dugc

tinh todn trong cung mot giai doan sé dugc st

dung dé danh gia xu thé bién dong dai han dya
trén do bién dong theo phuong phap Sen’s Slope
va kiém dinh phi tham s6 Mann-Kendall nhu
trinh bay chi ti€t trong muc 2.2. Cac gia tri bién

d6i nay sau d6 sé dugc biéu thi qua cac ban d6 dé
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cung cdp thong tin vé xu hudng bién dong ctia
cac chi s6 thay véan trong giai doan dugc danh

gia trén cac luu vyc song ctia Viét Nam.

2.2. Phuong phap phéan tich va danh gia bién
dong ché @6 thuay van

2.2.1. Kiém dinh phi tham s6 Mann-Kendall

Phuong phap kiém dinh phi tham s6 Mann-
Kendall (Kendall, 1948) 1a phép kiém dinh thong
keé vé xu hudng bién dong theo thoi gian cua cac
dii liéu dugc khao sat. Bay la phuong phap dugc
st dung kha rong rai trong nghién ctiu khi tugng
thay van d€ danh gia xem xu huéng thay déi ctia
mot chi s6 ¢6 dang ké vé mit thong ké hay khong.

Xét chudi di liéu trong N budc thoi gian
quan sdt, goi x, va x, 1a gid tri cia dif liéu trong
chubi thai tai thdi diém i va j, ta cin tinh chi s6
S theo cong thtc.

=3, Y sty =)

véi .
1néux; —x; >0
sgn(x; —x;) =4 0néux; —x; =0
—1néux;—x; <0

Phuong sai ctia S ¢6 thé dugc tinh theo cong
thuc:

n(n—-1)2n+5) — X2, t;(t; —

1)(2t; +5)

Chi s6 Z ctia kiém dinh Mann-Kendall sau do6
dugc tinh theo phuong trinh:

S—-1

{\/ var(S)

néuS >0

Néu gia tri ctia Z; duong (am), ta c6 thé két
ludn chubi thai gian dugc khao sat ¢6 xu hudng
ting (giam). Z, c6 phan phéi chudn N (0,1) va ta
c6 thé danh gia xem gid tri Z; dugc tinh toan tli
di liéu thuc t€ c6 dang ké vé mat thong ké hay
khong trén co s6 tinh toan gia tri P tuong ting va
so sanh v6i muic y nghia o cho trude. Nghién ctiu
nay lya chon mtc y nghia a = 0,05 va néu gia tri
P dugc tinh todn thap hon 0,05 thi ta c6 thé két
luan c6 béng chiing dé€ bac bo gia thuyét khong
(chudi dii liéu khong c6 xu thé bién dong) va qua
d6 c6 thé két luan xu thé dugc tim thdy la dang
ké vé mat thong ké.

2.2.2. Xu thé Sen (Sen’s slope)

Sen (1968) st dung md hinh tuyén tinh dé
udc tinh d6 déc cta xu thé cho chubi di liéu
theo thoi gian bat ky. Xu thé Sen dugc xac dinh
bang cach xac dinh trung vi ctia chubi cac gia tri
Qk dugc tinh toan theo cong thtc sau:

Xj_
j_

Xi o, .. L.
Qr = ; voii=1,..,N; j>I.

var(S) = 18

Trong d6, n 1a s6 di€ém di liéu, m la s6 cac
nhém di liéu cé cung gid tri va ¢, s6 lugng cdc

diém s6 liéu trong nhom thi i.

Trong do, X, va x, lan lugt la gia tri di liéu
quan trac tai thoi diém j va i trong s6 N budc
thoi gian dugc khao sat. Néu gia tri trung vi cua
Q, > 0 takét luan chuoi dii liéu c6 xu huéng tang

va ngugc lai.
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Trong nghién ctu nay, di liéu d4u vao dé tinh
toan xu thé Sen la gia tri cia mét chi s6 thuy van
(dong chay trung binh nam, dong chay cuc dai
ndm hodc dong chay cuc ti€u nam) trong thoi
doan khéo sit. D& ho trg cho viéc so sanh xu
huéng ctia dong chay thudc cic luu viic séng cd
dién tich luu vuc khac nhau, gia tri cua xu thé
Sen dugc chuyén d6i vé don vi ti1é % thay doi
trén moi thap ky (%/thap ky) theo cac cong thiic
dugc st dung rong rai trong danh gia xu thé
(Gudmundsson & ctv., 2019).

3. Két Qua va Thao Luin

3.1. Phan bd vé mat khong gian ctia cac luu vuc
duoc lva chon

Tl qua trinh khao sat vé chat lugng dit liéu
ctia cac tram va dac diém phan b6 vé mat khong
gian cta ching, nghién ctiu nay da lya chon
ra 11 tram quan tric c6 di liéu t6t vé6i vi tri va
dién tich lIuu vuc tuong ting véi tling tram dugc
thé hién tai Hinh 3. Ngoai cdc chi tiéu vé chit
lugng di liéu, cac tram thiy van con dugc lya
chon dua vao su phan b6 vé mit khong gian, dé

dam bao cho tinh dai dién cho toan lanh thé Viét

Nam. Ngoai trti tram Son Tay (hé thong song
Hong - Thai Binh) c¢6 dién tich 16n hon nhiéu
so vGi phan con lai (143.600 km?), cic luu vuc
thugng nguodn cua cac tram dugc lya chon co
dién tich dao dong trong khoang tii 1.500 dén
23.000 km?, trong d6 tram Lang Son (hé théng
song Béing Giang - Ky Cung) c6 dién tich nho
nhét (1.560 km?). C6 ba hé théng song 16n cta
Viét Nam c6 hai tram dai dién (hé thong song
Vu Gia - Thu Bén, Mé Cong, va Sai Gon - Dong
Nai) va ndm luu vuc song c6 mdt tram dai dién
(hé thong sdong M3, Hong - Théi Binh, Bic Giang
- Ky Cung, Ca va song Ba).

Chudi s6 liéu luu lugng quan trac tai cac tram
déu c6 d6 dai tii 35 dén 65 nam, dam bao do dai
du 16n d€ phan tich xu thé dai han. D€ dam bao
tinh nhat quan cho cac phan tich, nghién ctiu da
stt dung dii liéu trong 35 ndm (tti ndm 1987 dén
2022) tai tat ca cac tram. Tu di liéu dong chay
theo ngay, ba chi s6 thuy van theo nam, gom gia
tri trung binh, cuc dai va cuc ti€u, da dugc tinh
toan dé€ lam dau vao cho cic phan tich thong ké
dé hiéu ro6 vé xu thé bién ddng ctia ché do thuy

van tai cac luu vyc dugc lya chon.
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Hinh 3. Ban d6 cic tram thuy van st dung cho danh gia xu thé bién dong ctia cic chi s6 thay van.
Cac ban d6 nho cung cdp thong tin vé dién tich va hinh déng cta luu vic (chdm d6 thé hién vi tri
tram).
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3.2. Cac didc trung cta ché d9 thiy van cua cac
luu vuc song dugc lya chon

Bang 1 trinh bay gia tri trung binh va d¢ léch
chuén cta luu lugng dong chay thang tai cac
tram thtay van dai dién cho cac hé thong song
l16n trong giai doan 1987 - 2022. Két qua cho
thdy, su phan hda theo mua (mua la - mua kiét)
va muc do dao dong dong chay chiu anh hudng
ro rét boi dién tich luu vuc cing nhu dac diém
khi hu khu vuc. Nhin chung, cic tram dai dién
& khu vuc Bic Bo nhu Son Tay va Lang Son c6
bién dong luu lugng theo muia ro rét, gan véi ché
d6 mua mua hé. Céc tram dai dién cho khu vuc
mién Trung nhu Thanh My, Nong Son thé hién
ddc trung mua I tdp trung vao cudi nam (thang
10 - 12). Cac Iuu vyc mién Nam nhu Phudéc Hoa

va Ta Lai thudc hé thong song Sai Gon - Dong
Nai ¢ mua 1l bat ddu muodn hon va kéo dai dén
thang 11.

Do 16n luu lugng dong chay ty 1é thuan véi
dién tich luu vuc, trong dé tram Son Tay (hé
thong song Hong - Thai Binh) la tram c6 dién
tich 16n nhat véi luu lugng trung binh thang dao
dong manh, gia tri trung binh thang thap nhat la
1325,8 m®/s (vao thang 3) va cao nhit la 7236,2
m?/s (vao théng 7). Trong khi d6, tram Lang Son
(hé thong song Bac Giang Ky Cung) c6 dién tich
luu vyc nho nhit, luu lugng trung binh rat thap,
khoang 8 - 12 m®/s trong mua kiét (thing 1 dén
4) va tang dan vao muia mua (thang 5 dén 9), dat

cuc dai vao thang véi gia tri 89,0 m?/s.
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3.3. Thay ddi dai han cua cac chi s6 thay van tai

cac luu vuc song cia Viét Nam

Viéc danh gia xu thé cta cac chi s6 thay vin
dugc thuc hién véi viéc tinh toan xu thé Sen cho
tting chudi dii liéu va ting dung ki€ém dinh Mann-
Kendall d€ xdc dinh xu thé thay déi c6 dang ké

vé mit thong ké hay khong. Hinh 4 cung cap vi
du vé viéc tinh todn xu thé€ Sen cho cac chi s6
dugc phan tich (trung binh nam, t6i cao nam va
toi thip nam) tai tram Ban Pon, thudc hé thong
song Mé Cong.

Dong chay trung binh nam ( m’ Is)

T T
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Hinh 4. Biéu d6 xu hudng bién ddi luu lugng dong chay thong qua chi s6 dong chay (a) trung
binh, (b) t6i cao, va (c) t6i thdp ndm quan trac tai tram Ban Don (luu vuc song Srepok thudc hé
thong song Mé Cong). Duong thing mau do thé hién xu hudng theo gia tri ctia xu thé Sen.

Cé thé théy, xu thé bién dong ctia 3 chi

» »
Ox Ox

nay khong dong nhat (xu huéng giam & chi
dong chay trung binh va cuc dai nhung lai taing &
dong chay cuc tiéu nam), cho thay su bién dong

phtic tap cua ché do thuy van trong bdi canh am

1én ctia Trai dat. Cac tinh toan tuong tu da dugc
thuc hién cho tit ca cic tram dudgc lya chon con
lai @€ ho trg cho viéc thiét lap mot goc nhin tong
quan vé xu hudng bién dong dong chay tai Viét

Nam.
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Hinh 5. Thay d6i céc chi s6 cao nhét, trung binh, thdp nhat tai cic tram quan trac. Cac chim dugc
khoanh tron dai dién cho dii liéu c6 bién dong dang ké vé mit thong ké theo kiém dinh Mann
Kendall.

Cac két qua danh gia dugc trinh bay trong
Hinh 5 cho thdy, xu huéng thay d6i chu dao cta
cac chi s6 thong ké dugc khao sat la suy giam
trong giai doan 35 nam (ti nam 1987 dén 2022),
v6i 4 tram cho thdy xu huéng giam trén ca 3 chi
s6 dugc danh gia: Tram Kon Tum (hé théng song
Mé Cong), tram Phudc Hoa (hé thong song Sai
Gon, bong Nai), tram Son Tay (hé thong song
Hoéng, Thai Binh), va tram Thanh My (hé thong
song Vu Gia, Thu Bon). Mot diéu tha vi la tram
Noéng Son thu¢c hé thong song Vu Gia, Thu Bén
lai cho thay xu hudng gia tang & ca ba chi s6 thay
van (bén canh tram thu hai c6 xu huéng trong

tu 1a tram Lang Son thu¢c hé théng séng Bang

Giang, Ky Cung). Diéu nay tiép tuc khing dinh
su thay d6i khd phic tap ctia ché d¢ thuy van tai
cac luu vuc song, va dong chay tai cac tram co
vi tri dia ly rdt gan nhau trén cing mot hé thong
song co thé sé biéu hién xu thé thay d6i khac biét.
Nguyén nhan chinh 1a do ché d¢ thay van kha
nhay cam véi nhiéu dic trung cta luu vuc, von
6 thé bi anh huéng manh mé tii hoat dong phat
trién kinh té xa hoi ctia con ngudi. Mot vi du cu
thé 1a viéc xay dung d4p va hé chua ciing nhu
diéu chinh dong chay & thugng ngudn ctia nhiéu
luu vuc song, su thay déi loai hinh st dung dat
cling nhu sy m& rong ctia cac do thi (Nguyen &
ctv,, 2016; Nguyen & ctv., 2022; Doan & Ho, 2025).

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



126

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

béi voi chi s6 dong chay trung binh (Hinh
5a), xu thé giam dugc quan sat & bay tram, nhung
gia tri suy giam chi & muc dudi 10% va két qua
kiém dinh Mann-Kendall cho thdy xu thé nay
la khong déang ké vé mat thdng ké. Trong s6 cac
tram c6 xu hudng tang, tram Nong Son (tai hé
thong song Vu Gia - Thu B6n) la dia di€ém duy
nhit cho thdy xu hudng ting la ddng ké vé mat
thong ke, véi xu thé Sen dugc tinh toan khoang
15%/thap ky.

Dai véi chi s6 dong chay t6i cao (Hinh 5b), xu
thé giam ciing dugc quan sat ¢ 7 tram, va xu thé
nay la dang ké vé mat thong ké tai tram Son Tay
(hé thong song Hong, Thai Binh) va tram Phudc
Hoa (hé thong song Sai Gon, Pong Nai). Trong
s6 ba tram c6 xu hudéng ting, khong c6 chubi di
liéu nao cho thdy minh ching thay d6i dang ké

vé mat thong ké.

Déi véi chi s6 dong chay t6i thap (Hinh 5¢),
xu thé giam dugc quan sat & 7 tram, va xu thé
nay la dang ké vé madt thong ké tai cic tram
Thanh My (hé théng song Vu Gia, Thu Boén),
Kon Tum (hé thong song Mé Cong) va Cung
Son (hé théng song Ba). Cac tram con lai, ké ca
tram c6 xu huéng tang déu khong cho thdy minh
chiing rang thay d6i dugc ghi nhén 1a dang ké vé
mdt thong ke.

4. Két Luan va Kién Nghi

Nghién ctiu nay da khao sat thay déi cua ché
do thay van tai 11 tram quan trac thiy vin nuéc
ngot c6 dii liéu quan tric tot tai nhiéu khu vuc
khac nhau ctia Viét Nam. Mac du xu huéng cha
dao dugc tim thdy 1a sy suy giam vé cac chi s6
thy vian dugc khao sat (dong chay trung binh

ndm, dong chay cuc dai ndm va dong chay cuc

tiéu ndm) nhung van c¢6 mot s6 luu vuc c6 xu
huéng ting & ca ba chi s6 dugc danh gia. Két qua
nay cho thdy ché d¢ thuay van cta cac luu vuc
song & Viét Nam da c6 sy bién d6i kha phtic tap
trong nhiing thap ky gan day.

Mot trong nhiing nguyén nhéan cé kha nang
tao ra bién dong phtic tap ctia ché d¢ thuy van
c6 thé la do thay d6i st dung dat, gia tang do
thi hda, va qua trinh hinh thanh hé thong dap
thiy védn trén dong chinh cta cidc hé thong song
nham phuc vu phat trién kinh té ti nhiing ndm
cudi thé ky 20. Tuy nhién, do giéi han ctia nghién
cuiy, viéc kiém nghiém cac gia thiét nay van chua
dugc thuc hién, va nghién ctiu chi diing lai & viéc
cung cép thong tin vé xu thé bién dong cua ché
do6 thay vén trén cac luu vic song & Viét Nam,
chti chua di sau tim kiém cac tac nhén chinh dan
dén cac bién dong da néu ra. Viéc phén tich cac
xu thé cung véi dic diém vé thuy dién, ho chita
hodc x4y dung cac mo hinh thay van dé kiém tra
cac gia thuyét vé anh hudng cta cic kich ban st
dung dat khac nhau tai cac luu vuc sé gép phan
xac dinh cac yéu t6 anh hudng dén bién dong

dong chay cua cac luu vuyc song.

Mot han ché khac ctia nghién ctiu la chi méi
danh gia ba chi s6 thuy vén, va chua danh gia
cac chi s6 cling rat quan trong khac nhu cac gia
tri bach phan vi tht nam, thd chin muoi lam, s6
ngay ld, s6 ngay han, chu ky 1d, thoi diém dién ra
la... Bén canh viéc md réng cac phan tich dugc
ap dung trong nghién ctiu nay cho cac tram thay
van khac tai Viét Nam, cac nghién ctu trong
tuong lai cing nén danh gia bién dong cta cac
chi s6 thuy van khac d€ hiéu ro6 hon vé su thay
déi cua ché d6 thuy van tai cac luu vuc song &
Viét Nam.
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Céc két qua phan tich ciing cho thay sy bién
d6i cua cac chi s6 thuy van 1a khong dong nhat:
6 sy gia tang chi s6 dong chay cuc dai nhung
lai suy giam chi s6 dong chay cuc ti€u tai mot s6
luu vuc. Diéu nay cho thdy su phtic tap ctia ché
do thuy van tai cac luu vuc song Viét Nam trong
bdi canh 4m 1én. Cac nha hoach dinh chinh sach;
do dé, can c6 nhiing dinh huéng cho viéc quy
hoach tai nguyén nudc theo hudng linh hoat, c6
kha néng thich ting cao trudc nhiing bién dong
gitia cac hién tugng thily vin cuc doan. Ngoai
ra, viéc duy tri va nang cao dau tu cho hé théng
quan tric thay van ciing rat quan trong, dé nang
cao muc d6 chinh xdc ctia cac phan tich dua trén
di liéu quan tric thay vén trong tuong lai.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méu thuan gitia cac

tac gia.

L6i Cam On

Nghién ctiu nay la mot phan cta dé tai khoa
hoc va cong nghé cdp Bo ma s6 B2023-NLS-03
dugc cdp kinh phi bdi Bo Gido duc va Dao tao.
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ABSTRACT

Coftee fruit pulp is known to be a rich source of fiber and natural
antioxidant compounds. Current research has only exploited this
source of by-products as fertilizer, animal feed, and new materials,
while research in the food industry is still limited. This research
aimed to valorize the coffee pulp by developing a new fruit leather
product. The research showed that pectin supplementation at a
rate of 2%, with a mixing ratio of two types of pectin, including
commercial product with high methoxyl pectin (HMP) and
commercial low methoxyl pectin (LMP), at the ratios of 1.5:0.5, 1:1,
and 0.5:1.5 g/g, significantly affected the physical properties of the
dried coftee fruit leather. All the samples supplemented with pectin
had higher rupture force values compared to the control samples.
Besides, the addition of pectin slightly changed the drying kinetic
characteristics of the sample. Moisture diffusivity decreased with
the increase in pectin concentration. However, the dried samples
with and without pectin had similar drying time, moisture content,
and water activity. The supplementation of pectin improved the
panelists’ acceptance of the texture but did not affect the color,
odor, and taste characteristics of the product. To further enhance
the product's structure, optimization of pectin concentration and
the mixing ratio of HMP and LMP, needs to be performed.

Cited as: Duong, D. N. T., Cu, B. Q., & Hoang, B. Q. (2026). Effects of pectin supplementation on
dehydration, texture, and sensory evaluation of the coffee pulp leather. The Journal of Agriculture
and Development 25(2), 129-139.
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Anh hudng ctia ham lugng pectin dén kha ning thoat 4m, ciu tric va cim quan
cua thit qua ca phé say déo
Duong Thi Ngoc Diép", Cit Quic Bao' & Hoang Quang Binh?
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THONG TIN BAI BAO TOM TAT

Bai bao khoa hoc Thit qua ca phé dugc biét dén la nguodn nguyén liéu giau chat xo
Ngay nhan: 21/01/2025  Va cac hop chét chong oxy héa ty nhién. Hién nay cdc nghién ctiu

Ngay chinh stia: 22/04/2025
Ngay chdp nhéan: 28/04/2025
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Cam quan

Két cau

Pectin
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*Tac gia lién hé

Duong Thi Ngoc Diép
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1. it Vin Dé

Trong qua trinh ché bién ca phé nhan, thit
qué ca phé dugc xem la phu phdm va thudng
bi loai bo gay tinh trang 6 nhiém moi trudng.
Thit qua ca phé rat giau cac hgp chat chéng oxy
héa nhu polyphenol, favonoid va anthocyanin.

Dich chiét tu thit qua ca phé cé cac kha ning

mdi chi khai thac dugc nguén phu phdm nay nhu phéan bén, thtic
an chan nudi va cac vatliéu mdi, trong khi nghién ctiu trong nganh
thuc phdm con han ché. Muc tiéu ctia nghién ctiu nay la ché bién
san phdm trai cay sdy déo tii nguén phu phdm nay. Nghién ctu
cho théy b6 sung pectin vdi ty 1é 2%, vdi ty 1€ pha tron ctia hai loai
pectin 1a ché phdm pectin thuong mai c6 do methoxyl cao (HMP)
va c6 do methoxyl thap (LMP), & nhiéu ty 1¢ 1,5:0,5; 1:1 va 0,5:1,5
g/g da c6 tac dong dén dic tinh vat ly ctia san pham. T4t ca cac
mau dugc bd sung pectin déu c6 gia tri luc diit cao hon so véi mau
doi chiling. Ngoai ra, viéc b sung pectin lam thay d6i nho dén
qua trinh gidm 4m ctia mau trong qua trinh siy. Do khuéch tan
4m giam khi ham lugng tang lugng pectin. Tuy nhién, san phdm
c6 va khong c6 bd sung pectin déu c6 thoi gian sdy, do 4m va hoat
d nudc tuong ty nhau. Viéc bs sung pectin cho phép cai thién sy
chép nhén ctia cdm quan vién do6i véi két cau ctia san phdm nhung
khong anh hudng dén dic tinh mau sic, mui va vi cta san pham.
D€ nang cao hon nita kha nang cai thién cu tric san phim, cdn
tiép tuc nghién ctiu anh hudng cua ty 1¢ bd sung pectin (HMP va
LMP).

nhu chong oxy héa, gidm hdp thu cholesterol,
gitp kiém soat lipid trong mau va hod trg stc
khoe tim mach (dos Santos & ctv., 2021). V€ linh
vuc thuc phdm, trén thé gidi da nghién ciiu ting
dung thit qua ca phé nhu nguén cung cap chat
chdng oxy hoa va chét xo trong banh, hodc ché
bién d6 udng, tra cascara...(Gil-Gomez & ctv,,

2024). Tuy nhién, cac nghién ctiu trong nudc vé
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da dang hoa san phdm ti nguyén liéu nay con

han ché.

Sdy kho 1a mot trong nhiing phuong phap lau
doi duge ap dung dé€ ché bién san phdm thuc
phdm. Qua trinh xt ly giup gidm lugng nudc
trong nguyén liéu tuoi, han ché sy phat trién ctua
vi sinh vat gdy hu hong, giam khoi lugng va kich
thudc clia nong san tao thuén lgi cho viéc phan
phoi va bao quan (Hnin & ctv., 2019). Trai cay
sdy déo dang miéng (fruit leather) la mot dang
san phdm tai cdu truc, ¢ vi ngot, mang huong
vi trai cay, chda it chit béo nhung giau chat xo,
vitamin va cac hgp chit chong oxy hoa, cé ning
lugng thdp va 1a mot mén an nhe lanh manh.
Su déo mém la mdt trong nhiing tinh chat quan
trong cta san phdm (Diamante & ctv., 2013).
Qua tht nghiém so b, san phdm sdy déo tu thit
qua ca phé c6 cau truc dai cting, chat lugng cam
quan thap. Nghién ctiu trudc do6 vé san xuat trai
cay sdy déo dang miéng tu kiwi (Barman & ctv,,
2021), hon hgp tdo va ly chua den (Diamante
& ctv., 2013) da cho thdy bd sung pectin gitp
cai thién két ciu va chét lugng cam quan cta
san phdm. Do d6, muc dich ctia nghién ctiu nay
nham danh gia tdc dong ctia viéc bs sung pectin
dén kha nang cai thién chat lugng cam quan
cting nhu déic tinh hda ly cua thit qua ca phé

sdy déo.
2. Vat Liéu va Phuong Phap Nghién Ciiu

2.1. Nguyén liéu chinh

Nguyén liéu dugc st dung la thit qua cua trai
ca phé chin do, giong Robusta va canh tac theo
huéng httu co. Thit qua dugc thu nhan ti quy
trinh ché bién ca phé nhan theo phuong phap
honey. Nguyén liéu dugc cung cédp tli cong ty

Got Coffee Bdo Lam, Lam Dong. Nguyén liéu
dugc dong géi 5 kg trong tui nhya, hat chan
khong va cdp dong dé van chuyén dén phong
thi nghiém. Nguyén liéu sau d6 dugc chia thanh
tiing bao 300 g va dugc cdp dong & -18°C. Trudc
khi tién hanh cac thi nghiém, nguyén liéu dugc
ra dong trong tt lanh & nhiét do 8 - 10°C.

Ché phidm pectin thuong mai c6 do
methoxyl thidp (LMP) ma Pectin NAPPAGE
X58 DE < 50% c6 thanh phéan: pectin LMP,
disodium diphosphate, dextrose va tricalcium
phosphate. Ché phdm dugc san xudt bdéi hang
Louis Francois (Phap). Trong khi d6 ché phdm
pectin thuong mai c6 do methoxyl cao (HMP)
ma GENU” Pectin dugc san xudt bdi hang CP
Kelco (btc).

2.2. B4 tri thi nghiém

Quy trinh ché bién va coéng thiic san phdm
dugc xdy dung dua trén bdo cdo ctia Diamante
va ctv. (2013) va cac tht nghiém so b ctia nhém
tac gia. DAu tién, nguyén liéu sau khi ra dong
dugc xay nhuyén bang may xay Philip 600 W &
muc xay s6 4 trong thoi gian 1,5 phut. Puree sau
d6 dugc xt ly v6i ché phdm enzyme cellulase
(tén thuong mai Biohemicelulasa L, hoat luc >
1.000 U/g, pH t6i uu 4,0 - 5,5; nhiét d¢ t6i uu
theo khuyén cdo cong ty 45 - 55°C), véi ty 1é
0,3% (mL/100 g) 6 nhiét do 50°C trong 90 phut,
nham ting cudng hiéu sudt chiét xuit dich qua.
Tiép theo, hon hgp dugc loc qua vai loc thu hoi
dich qua véi tong ham lugng chat ran hoa tan
(TSS) dat 3,9%. Dich qua sau d6 dugc phdi tron
vdi cac chit diéu vi va chit tao ciu truc theo bo
tri thi nghiém trong Bang 1. Hon hgp tiép tuc
dugc gia nhiét trén bép tii 70°C trong 5 phut,
pH 3,0 - 3,5 gitip hoa tan hoan tan cac nguyén

Tap chi Nong nghiép va Phdt trién 25(2)

www.jad.hcmuaf.edu.vn



132

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

liéu phéi tron. Sau khi gia nhiét, hon hgp c6 TSS
dat 28% va duogc d6 vao khudn co kich thude
12 x 12 cm va d6 day 0,4 cm. Hon hgp dugc sdy
kho trong mdy sdy khi néng (Vién Dong, Viét
Nam) & nhiét 36 55°C dén khi dat hoat dd nuéc
trong khoang 0,5 - 0,6; d0 4m tuong ting khoang

9 - 10%, tao diéu kién thuén lgi cho quén trinh

Bang 1. Cong thtc phdi tron

bao quan. Mdy c6 cong suét quat gié 1a 1/2 HP
(375 W). Cudi cung, san phdm dugc d€ ngudi
va bao goi trong bao nhya trang nhom, ghép mi
va bao quan & nhiét do phong (29 - 31°C) trong
diéu kién chén sang. Trong 24 gid tiép theo, san
phdm nhanh choéng dugc danh gia cac chi tiéu

héa ly va cdm quan.

Thanh phan Cong thtic
1 2 3 Doi chiing

Dich qua ca phé (%) 70 70 70 70
buong saccharose (%) 15 15 15 15
Citric acid (%) 0,3 0,3 0,3 0,3
Glucose syrup 5 5 5 5
LMP (%) 1,5 1 0,5 -
HMP (%) 0,5 1 1,5 -
Tinh bot bap (%) 4 4 4 4
Vitamin C (%) 0,1 0,1 0,1 0,1
Nuéc (%) 3,6 3.6 3,6 5,6

Tong cong 100 100 100 100

2.3. Phuong phap phan tich

Cac phuong phap phan tich trong muc 2.3.1
dén 2.3.3 dugc tham chiéu theo nghién ctiu ctia
Deng va ctv. (2020).

2.3.1. P 4m

Can chinh xac 5 g nguyén liéu da dugc nghién
nat va cho vao chén nhom da biét trudc trong
lugng. Tiép theo, dit chén chita mau vao tu &
nhiét do 105°C va say cho dén khi khoi lugng
dat mtc 6n dinh. Sau khi sdy, duing kep 14y chén

ra va dat vao binh hut 4m d€ nguéi hoan toan.
Khi mau da ngudi, tién hanh xdc dinh khoi
lugng bang can phan tich v6i do chinh xac dén
2 chi s6 thip phan. B6 4m cta dugc tinh theo
cong thuc 1.

b6 dm (%) = % x 100 (1)
3
Trong dd, mi: khoéi lugng ctia mau va chén nhom

trudc sdy, ma: khéi lugng ciia mau va chén nhom
sau sdy, m3: khdi lugng ctia mau trudce sdy (5 g).
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2.3.2. Toc d6 thoat am

To6c d6 thoat Am (g nwéc—g chit kho; gio) = 1‘11— M, )
2

_t1

Trong d6 t: va 2 biéu thi thoi gian sdy; M: va Mz 1an lugt biéu thi d6 dm tai t: va t2.

2.3.3. D9 khuéch tan &m

8 n2xD ff
In MR = ln; — H—ze xt(3)

Trong dé: Deff la d6 khuéch tin d6 d4m (m?
/s), H 1a d¢ day cua mau (m), va ¢ la thoi gian
séy (s), MR la ty 1é¢ 4m va dugc tinh theo cong
thic (4).

M¢_ M,
My— M,

MR = 4)
Trong d6: M, 1a d6 4m (g/g chat kho) tai thoi
di€ém 0, M, 1a d6 dm tai thoi diém sdy t, M 1a do

4m tai gia tri cAn béang.

2.3.4. Po cau truc

Phuong phdap do dugc déi chiéu theo
Diamante & ctv. (2013) v6i mot s6 stia d6i. Mau
dugc phan tich v6i may do ciu triuc hang Stable
Micro Systeams, ma TA-Xtplus (Anh). Mau
dugc phan tich bang ddu do mai kim hinh tru
v6i duong kinh 2 mm, t6c d6 dau do 1 mm/s,
khoang cach ddu do dén mau 10 mm, luyc do 5
g. Khi ddu do ddm thung mau, két qua luc ddm
xuyén dugc ghi nhan va biéu thi dudi dang
gid tri trung binh cho moéi mau va cé don vi 1a
Newton (N). M6i mau dugc do 3 1an.

2.3.5. Hoat @6 nué6c

Hoat d0 nuéc dugc xdc dinh bing may
Aqualab 3 (Decagon Devices, My).

2.3.6. Phuong phap danh gia cam quan

Phuong phap danh gia cdm quan cho diém
thi hiéu dugc thuc hién theo Ha (2010). Cam
quan vién khong st dung bat ki thuc phdm nao
trude 30 phat thii mau. Mau dugce dung trong
dia st trang va dugc ma hoa béang s6 3 chii so.
Sau moi lan tht mau, cdm quan vién st dung
nudc loc d€ thanh vi. Mau dugc danh gid cam
quan v6i 30 cam quan vién la sinh vién hoc
nganh cong nghé thuc phdm va dugc cam quan
bang phép tht cho diém thi hiéu theo thang
diém 9, trong d6 diém 1 la kém yéu thich nhat

va diém 9 la yéu thich nhat.

2.4. Phuong phap xti ly s6 liéu

S6 liéu dugc thé hién la két qua trung binh
cta 3 lan ldp lai. Két qua thé hién duédi dang
trung binh + d¢ léch chudn. Phin mém Excel
2019 dugc stt dung dé€ xt ly va vé biéu do s6 liéu
thu thap dugc. Trong chuong trinh phin mém
Statgraphic, phuong phap phan tich ANOVA va
sai khac nho nhdt (LSD) dugc st dung d€ phan
tich sy khdc biét tai do tin cdy 95% gitia cic mau
thi nghiém.

3. Két Qua va Thao Luan

3.1. Cau truc

Phan tich thong ké cho thdy c6 su khac biét
vé luc phd v& gitia cac mau tai P < 0,05. HMP va
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LMP déu c6 cdu triic mach thing dugc ciu tao
ttt nhiéu galacturonic acid, c6 chia cac goc OH',
giup tao su lién két (lién két hydro) ctia pectin
v6i cac thanh phan cé chta goc ua nude. Diéu
kién pH thdp (2,5 - 3,5) va nong do duong (55
- 75%) la diéu kién thuan lgi cho qua trinh tao
gel cia HMP; trong khi d6 su lién két gitia Ca**
va cac nhom carboxylic tu do theo mo6 hinh hop
tring la co ché thuan lgi cho qua trinh tao gel
cua LMP (Said & ctv., 2023). Nho vao dac tinh
héa hoc nay cua pectin cé thé da giup cdu tric
ctia san phdm c6 b sung pectin trd nén chit ché
hon mau déi chiing. Két qua Bang 2 thé hién ty
1é b6 sung LMP cang cao, luc pha vd mau cang
cao tang tui 0,55 N 1én dén 0,75 N tuong ting voi
ty 16 HMP - LMP tti 0,5 - 1,5 dén 1,5 - 0,5; diéu

nay cho thdy pectin LMP c6 anh huéng nhiéu

hon dén ciu tric cta san phdm.

Cac két qua Bang 2 ciing cho thdy luc pha
mau cao nhéit dugc ghi nhan tai mau co ty 1é
HMP va LMP la 0,5 - 1,5; trong khi d6 mau d6i
chiing c6 gia tri thap nhéat. Ké qua nay minh
chiing bd sung pectin gidp cai thién do lién két
cta san phdm. Két qua nay tuong dong véi cac
bao cdo trudc do, luc pha vé ddi xoai sy déo
tang ti 3,6 dén 7,9 N, khi tang ty ¢ pectin tii 0%
dén 2% (Gujral & ctv., 2003). Mot nghién ctu
khac cting cho théy luc pha vé d6i véi san phdm
kiwi sy déo 1a 0,13 va 2,41 N, tuong tng véi ty
1é pectin 0 va 1% (Barman & ctv., 2021).

Bang 2. Anh hudng ctia ty 1¢ HMP va LMP lén c4u tric sin phim

Mau 0,5-1,5

1-1 1,5-0,5 Doi chiing

Luc pha vé mau (N) 0,75* + 0,05

0,63+ 0,02

0,55+ 0,03 0,234+ 0,02

Cdc chii cdi theo sau gid tri trung binh khdc nhau thé hién su khdc biét c6 ¥ nghia thong ké (P < 0,05).

3.2. Qua trinh sdy tach nudc

Két qua ¢ Hinh 1A cho thdy trong giai doan
dau qua trinh sy (0 - 3 gi®), ham lugng &m cta
cac mau giam manh ti khodng 60% xudng con
khoang 30%. 0] giai doan sau (3 - 6 gio), toc do
giam 4m dan chim lai, ham lugng 4m cua cac
mau gidm con 10,38; 10,33; 10,85 va 10,12%
tuong ung voi ty 1¢ phoi tron hai loai pectin
HPMvaLMPla0,5-1;1-1; 1,5 - 0,5 va doi
chiing. Hinh 1A ciang cho thdy dudng cong thé
hién d¢ thoat 4m ctia mau déi ching c¢6 do doéc
cao hon so véi cac mau ¢ bd sung pectin va cac
ty 1é phoi tron HMP/LMP khac nhau khong anh

huong nhiéu dén qua trinh thoat 4m cta mau
khao sat.

Két qua ti Hinh 1B cho thdy trong 1 gio
dau dau tién, t6c do thoat 4m clia cac mau tang
lén, va sau do6 giam vao gio thi 3 ctia qua trinh
sdy. Mau khong b6 sung pectin c6 t6c do thoat
4m cao nhét 0,70 g nudc/gio; trong khi do ty 1é
nay & cdc mau co6 bo sung pectin la 0,41 - 0,59 g
nudc/gio. Sau 3 gio sy, toc do thoat dm cua cac
mau c6 b sung 2 g pectin khong c6 su khac biét
nhiéu, diéu nay cho théy téc do thoat 4m khong
phu thuoc vao ty 1¢ HMP/LMP.
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Bang 3 thdy khong c6 su khac biét vé y nghia
thong ké (P > 0,05) vé hoat dd nudc cua san
phdm c6 va khong cé khong bd sung pectin, s6
liéu ghi nhan cho tét ca cic mau nam trong trong
khoang 0,54 - 0,56. Trong khi d6 d¢ khuéch tan
dm clia cd 3 mau bé sung pectin (27,83 - 28,56 x
10-11 m?*/s) déu thdp hon so v6i mau d6i ching
(33,49 x 10 - 11 m?/s). Khong c6 su khéc biét

gitia cac mau c6 ty 16 HMP/LMP khac nhau.
Hoat do nude nho hon 0,6 1a diéu kién thuan loi
gitip bao quan thuc phdm khong bi hu hong bai
cac phan ting héa hoc va vi sinh vat khong mong
muén (da Silva & ctv., 2020). Hoat d6 nudc cta
san phdm trai ly chua den-tdo sdy déola 0,3 - 0,4
(Diamante & ctv., 2013).

A
70,00
60,00 -+
— 1 "%,
il X
f—r " A '&.\
£ L
€ 30,00 + \%
= 4 S
20,00 S
10,00 + B
0 1 2 3 4 5 6
Thoi gian say (gio)
= 080 B
S 0,70 1
oh
§ 0,60 +
2 050 T
fé 0,40 +
E= 0,30
E 020 1
=]
= 0,10 +
Qe
= 0,00 i i i i i i I
= 0 1 2 3 4 5 6
Thoi gian sy (gio)
1,5-0,5 1,0-1,0 0,5-1,5 Déi chung

Hinh 1. Anh hudng cua ty 16 HMP va LMP 1én (A) dudng cong giam 4m va (B) tdc d6 thoat 4m.
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Trong thuc phdm, nudc ton tai ¢ hai dang
lién két va tu do; trong do, nudc tu do dé bi bay
hoi trong qua trinh sdy hon so v6i nudc lién
két. Qua trinh siy bao gom dong thoi su truyén
nhiét va truyén khoi, diéu nay lam nudc dan di
chuyén ti bén trong ra bén ngoai bé mit nguyén
liéu va hoéa hoi (Deng & ctv., 2020). Pectin c6
kha nang lién két v6i nudc qua lién két hydro
(Said & ctv., 2023). Diéu nay giup giai thich qua
trinh thoat hoi nudc trong giai doan siy dau
dién ra manh mé hon so véi giai doan sau, ciing
nhu mau d6i chiing mét nuéc nhanh hon méau
b3 sung pectin. Nghién ctiu cia Barman & ctv.

(2021) da bao cao tuy theo diéu kién sdy ma toc

do6 thoat 4m ctia san phdm khdc nhau, truong
hgp kiwi sdy déo ¢ 60°C, d6 khuéch tan dm mau
d6i chting 1 5,93 x 10-9 m?/s, mau b sung 0,5%
pectin la 5,88 x 10-9 m?/s. Tuong ty, dita siy
déo c6 d6 khuéch tan &m khi b6 sung 0% va 2%
pectin ldn lugt12 9,37 va 7,13 x 10-7 m*/s (Gujral
& ctv,, 2003). Diamante & ctv. (2013) da bao céo
rdng gia taing ham lugng pectin b3 sung tii 0 dén
4% da lam tang ham lugng nudc (tinh theo phan
tram vat chat kho) san phdm ly chua den-tdo sdy
déo tur 21,14 1én 25,06%; hoat do nudc tu 0,31
lén 0,45; luc pha v& tu 18,23 1én 22,60 N sau 16
gio say tai nhiét do 70°C.

Bang 3. Anh hudng cta ty 16 HMP va LMP 1én hoat d6 nuéc va d6 khuéch tan dm

Ti 1é phoi tron HMP - LMP (%)

0,5-1,5

1-1 1,5-0,5 Déi chiing

Hoat d6 nudc

0,56* + 0,01

0,54*+ 0,01 0,55*%+0,01 0,55*+0,02

Do khuéch tan 4m (x 10-11 m?/s)

28,56+ 0,51 27,83*+0,91 27,39>+0,40 33,492+ 0,43

Trong cting mot hang, cdc chii cdi theo sau gid tri trung binh khdc nhau thé hién sy khdc biét cd y nghia thong
ké (P < 0,05). HMP: ché phdm pectin thuiong mai c6 do methoxyl cao; LMP: ché phdm pectin thuong mai cé

do methoxyl thdp.

3.3. Gia tri cam quan

Két qua Bang 4 cho théy ty 1¢ phoi tron gitia
hai loai pectin khac nhau khong anh hudéng dén
mau séic (6,35 - 6,65 diém), mui, va vi (6,65 - 6,96
diém) ctia san phdm (P > 0,05). Tuy nhién, cac
gia tri két cdu, ngoai quan, va tong thé ctia san
phdm thay d6i dang ké khi phoi tron véi pectin
(P < 0,05). Hau hét cac san phdm c6 vi chua
ngot, diéu nay c6 thé 1a do trong qua trinh sdy,
dudng va cac acid hitu co it bi that thoat, nén vi
clia san phidm & cac cong thic ché bién it co su
khéc biét. San phdm sau sdy c6 mau sic do nau;
tuy nhién, cdc mau cé bd sung pectin c6 mau

sic ddm hon so v6i mau doi ching. Trong thit

qua ca phé c6 chtia hgp chét anthocyanin (Hu &
ctv,, 2023). Tai méi trudng pH thap anthocyanin
chuyén d6i thanh hgp chét cation falvylium,
chuyén d6i tii mau tim sang d6/dé cam (Zhao
& ctv., 2022). Trong mdt nghién ctiu khac vé ché
bién mut ddu da kham phd ra rang pectin c6 kha
nang lién két t6t anthocyanin, han ché sy bién
d6i hoa hoc ctia hgp chit sac t6 nay bdi tac dong
ctia nhiét d¢ cao (Kopjar & ctv., 2009)

Thi nghiém ciing ghi nhin cic san phdm
c6 diém danh gia vé mui thom la 5,42 - 5,50/9
diém. Két qua nay cho thidy mui thom ctia san
phdm duing & mtc khong thich - khong ghét boi

cam quan vién. Ly do ¢6 thé 1a mui huong tu
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nhién cta thit qua ca phé chua that sy dic trung.
Trong cac nghién ctu tiép theo viéc bs sung cac
phu gia tao huong can dugc danh gid, gitip nang

cao chét lugng cam quan ctia san phdm sdy déo.

Céc cdm quan vién nhén xét mau bd sung
pectin c6 cam gidc mém déo, day hon so véi
mau d6i chiing. V€ két cdu mau co ty 16 HMP -
LMPO0,5-1,5val - 1déu co két qua cao lan lugt
la 6,77 va 6,61/9; ngugc lai & ty 1é 1,5 - 0,5 san
phdm c6 diém cam quan thdp hon 5,50 tuong
doéng v6i mau mau daéi ching 5,46 diém. Diéu
nay c6 thé 1a do khi b6 sung HMP & ty 1é 1,5%
da lam tang dang ké d¢ dai ctia san phdm dan

dén giam sy yéu thich ctia cdm quan vién. Trong

khi do, cac cdm quan vién nhan thdy cdu truc
mau d6i chiing khong c¢é nhiéu tinh chat lién
két, khi an san phdm c6 cam giac roi rac. Nghién
ctiu ciia Barman & ctv. (2021) phat hién b6 sung
pectin 1% gitp cai thién diém yéu thich vé két
cdu cta san phdm ti 5,1 1én 7,8/9 diém. Nhin
chung mau 0,5 - 1,5 va 1 - 1 hau hét dugc cam
quan vién yéu thich. Két qua xt ly thong ké cho
thdy khong c6 su biét vé diém danh gid gitia hai
cong thiic nay. Trong nghién ctiu nay, dua trén
o s6 gia thanh ctia nguyén liéu LMP cao hon so
v6i HMP c6 thé lam ting gia thanh san phim.
Do do, tylé 1 - 1 da dugc chon dé€ thuc hién cac
thi nghiém tiép theo.

Bang 4. Anh hudng ctia ty 1¢ HMP va LMP dén céc chi tiéu cam quan dugc khao sat

HMP -LMP  Ngoaiquan  Két ciu Mau sic Mui Vi Tong thé
0,5-1,5 6,772+ 0,8 6,772 £0,65 6,61 0,75 554+121 6,96+0,72 6,85*+0,54
1-1 6,73*+ 0,87 6,61*+0,70 6,65+0,80 542+1,27 6,73+0,67 6,61*+0,57
1,5-0,5 6,382+0,75 5,50*+0,76 6,53+0,71 5,550+1,08 6,65+0,69 5,73+ 0,60
béi chiing 6,10+ 0,09 5,46 +0,76 6,35+0,89 5,50+0,90 6,69+0,79 6,00°+0,63

Trong cting mot cot, cdc chit cdi theo sau gid tri trung binh khdc nhau thé hién sy khdc biét ¢6 y nghia thong
ké (P < 0,05). Miic do yéu thich san phdm ti 1¢ thudn vdi s6 diém cia tiing chi tiéu. Mau dugc ddnh gid bi
30 cdm quan vién. HMP: ché phdm pectin thuiong mai cé do methoxyl cao; LMP: ché phdm pectin thuong

mai cé dp methoxyl thdp.

0,5-1,5

1,0-1,0

1,5-0,5 Péi chimng

Hinh 2. Hinh anh san phdm & cac ty 1¢ b6 sung HMP - LMP khac nhau.
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4. Két Luan

B6 sung pectin c6 anh huéng dén dudng
cong giam 4m, t6c do thoat &m va do khuéch
tdn 4m clia cac san phdm so v6i mau khong bo
sung. Tuy nhién, khong cé su khac biét r6 rang
vé cac chi tiéu nay gitia cac ty 1é phéi tron HMP
va LMP. Sau 6 gid sdy, tit ca cic mau déu c6 ham
lugng 4m khoang 10% va hoat d¢ nudc 0,54 -
0,56. Trong khi do, bd sung pectin di lam tang
luc phd v& ctia san phdm, lam cdu truc sdn phdm
chic hon, déo mém dugc nhiéu cam quan vién
yéu thich. Ngugc lai, diém cam quan gitia cac
san phdm khong c6 su khac biét nhiéu vé mau
sdc, mui thom va vi. Mau san phidm c6 ty 1é b6
sung HMP - LMP 1a 1 - 1 cho gia tri cam quan
tot, vi chua ngot, déo mém, mau do cam, diém
yéu thich dat 6,61/9 diém. Trong cac nghién ctiu
tiép theo tac dong cua viéc bd sung pectin dén
su bién d6i ctia cac hgp chit sinh hoc c6 trong

thit qua ca phé ciing can dugc xem xét thuc hién.

Loi Cam Poan

Nhom tac gia cam doan khong c6 bat ky mau

thuan gitia cac thanh vién.

LdJi cam on

Nhom téc gid chan thanh cam on sy hé trg
kinh phi ctia B¢ Gido Duc va bao Tao thong qua
du 4n B2024-NLS-05.
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