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ABSTRACT

Raw materials of corn stalk and Japanese watercress at four
volumetric ratios of 4:1, 3:1, 2:1, 1:2 were composted for 40 days
using compost (PP compost) and bokashi (PP bokashi) methods.
The quality of organic fertilizer products as solid (R, ) and
liquid (L,
and initially evaluated for spinach (Spinacia oleracea L.) in a pot
study. The single-factor experiment was arranged in a completely
randomized design with seven treatments and three replications.
The treatments differed in application rates, types and dilution of
liquid organic fertilizers. The PP compost had a thermophilic phase
(t > 40°C) lasting for 15 days, which was three times longer than
the PP bokashi. Accordingly, RCOmp(Z:I) had a high EC (electrical
conductivity) value (3.8 mS/cm) and organic matter (77.7%), and
macronutrient concentrations of total N, available phosphorus
and potassium were 26.3 g/kg, 13.6 g P,O,/kg and 63.0 g K O/kg,
respectively. Total aerobic plate counts in L, (2:1) reached 2.5 x
107 CFU/mL. Meanwhile, L, (1:2) had an EC value of 19.8 mS/
cm, and nutrient concentrations of total N, available phosphorus
and potassium were 0.35 g N/kg, 0.09 g P,O,/kg and 9.93 g KO/
kg, respectively. Total humic and fulvic acids in L, (1:2) reached
2,300 mg/kg. The results of the trial rate of 0.5 kg R, /m?*as a
single or combined application with LCOmP(Zzl) and L, (1:2) at
diluted concentrations of total dissolved solids (TDS) 500 ppm
gave a similar performance of plant heights, number of leaves, and
yields of 1,278.9 - 1,425.7 g/m? and were significantly different
from those of the control treatment (526.8 g/m?).

&L, ,.) was analyzed for physico-chemical properties

Cited as: Nguyen, B. T., Tran, T. D., Nguyen, N. T. H.,, Pham, T. Q,, Diep, P. T., Mai, T. T., & Nguyen,
B. T. (2023). Efficacy of bokashi-composting methods and quality assessment of organic fertilizers
on spinach (Spinacia oleracea L.). The Journal of Agriculture and Development 22(5), 1-11.
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2 Trudng Dai hoc Nong Lam TP. Hé Chi Minh
Nghién citu phuong phap u bokashi, compost va danh gia chit lugng phan bon hitu co
trén cai bo x0i (Spinacia oleracea L.)
Nguyén Thai Binh, Tran Duong Tién, Nguyén Thi Hong Nghi, Pham Qudc Truong,
Diép Trong Phiic, Mai Thi Thao & Nguyén Thanh Binh*
Khoa Nong Hoc, Truong Pai Hoc Nong Lam TPHCM, TP. H6 Chi Minh
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Nguyén liéu than 14 bap va rau cii xoong phoi tron theo bdn ty 1é
4:1, 3:1, 2:1, 1:2 (v/v) dugc u lam phén bén hitu co (PHC) trong
Ngay nhdn: ~ 17/05/2023 thoi gian 40 ngay bing phuong phap compost (PP compost) va

phuong phéap bokashi (PP bokashi) nham (i) xdc dinh ty 1é phoi
tron phu hgp. San phdm PHC dang ran (RComP) va dangléng (LCOmp
va L, ) dugc phén tich ly héa tinh va (ii) danh gid so b chat
lugng phan bén trén cay cai bé x6i (Spinacia oleracea L.) trong
chiu. Thi nghiém don yéu t6 dugc bo tri theo kiéu hoan toan
ngau nhién, gébm bay nghiém thic (NT) va ba l4n lap lai. Cac NT
khéc nhau vé lugng, loai phan bon va nong do pha loang. Phuong
phap compost c6 giai doan ua nhiét (t > 40°C) kéo dai 15 ngay,
hon 03 1an so v&i PP bokashi. Theo do, RCOmp(Z:I) c6 gia tri EC
(electrical conductivity, 3,8 mS/cm) va ham lugng chat hitu co
cao 77,7%; thanh phan dinh dudng da lugng gom 26,3 g N /kg,
13,6 g PO, /kg va 63,0 g K,O,, /kg; tong s6 vi sinh vat hiéu khi
trong mau L compan dat 2,5 x 10’ CFU/mL. L, (1:2) c6 EC 19,8
mS/cm, ham lugng dinh dudng N, P,O,, va KO, lan luot la
0,35 g/kg; 0,09 g/kg va 9,93 g/kg; tong axit humic va axit fulvic dat
2.300 mg/kg. Két qud bén thtt nghiém R, & miic 0,5 kg/m* bén
don hodc bon két hop véi hai loai dich chiét LCOmP, L, phaloing
& néng do chét ran hoa tan 500 ppm déu cho hiéu qua nhu nhau va
lam tang chiéu cao, s6 14, cho nang suit rau thu hoach tti 1.278,9 -
1.425,7 g/m?, khac biét c6 y nghia thong ké so v6i doi chiing khong
bén (526,8 g/m?).

1. D4t Vin Dé

Tai st dung phé phu phdm nong nghiép thanh
cac san phdm phan hitu co (PHC) dugc xem la
mot trong nhiing giai phap bén viing trong phat
trién kinh t€ néng nghiép tuan hoan. Viét Nam
c6 diéu kién thuan lgi vé ngudn nguyén liéu dé
san xudt PHC. Theo s6 liéu ctia Téng cuc Théng
ké ndm 2020, ca nudc co trén 156,8 triéu tdn phu

phdm, trong d6 rom lua chiém khéi lugng 16n
(42,8 triéu tdn), than ciy bap (10 triéu tdn), rau
va qua (3,6 triéu tin) va cac loai khac (6,1 triéu
tan). Tuy nhién, ty 1é thu gom va tai st dung phu
phém trén chi dat khoang 52% (GSO, 2020).

Viéc x4y dung cdc quy trinh nhdm tdn dung
t6i da nguon nguyén liéu san co tai dia phuong
6 y nghia quan trong nham gidm su 1 thu¢c vao
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ngudn phan bén héa hoc va PHC thuong mai. U
compost dugc biét la mdt trong nhiing phuong
phap don gian va hiéu qua trong viéc tai ché
nguon chat thai hitu co tao thanh cac san phdm
6 gia tri nhu phan bon. Pay la qud trinh 1én men
cac hgp chit hiiu co trong diéu kién hiéu khi,
ngugc lai, trong diéu kién yém khi hay khong khi
han ché thi dugc goi la & bokashi. Ca hai phuong
phdp trén déu tao ra cac loai sin phdm phan bon
dang ran hoédclong c6 ham lugng dinh dudng cao
(Olle, 2021). Phan bén dang rin stt dung bon 16t
trude khi trong, san phdm c6 thé diing d€ chiét
dich tao phan bén dang long dé tudi géc hodc
phun qua la. Két qua nghién ctiu buéc dau cta
nhom tac gia Pham & Nguyen (2022) cho théy,
sti dung dich trich compost va bokashi giup tang
ndng sudt rau cai xoong Nhat ti 1.327,3 - 1.362,5
kg/1.000 m?*. Tuy nhién véi tinh chit da dang ctia
nguon nguyén liéu, viéc lam ré cac quy trinh san
xuét va ché bién PHC d€ tao ra nhiéu loai san
phidm dap ting t6t hon nhu cdu st dung la rat
can thiét.

Muc tiéu ctia nghién ctiu nham: 1) xac dinh ty
1é phoi tron nguyén liéu phu hgp gitia than 1a bap
(TLB) va rau cai xoong (RCX) theo PP compost
va PP bokashi va 2) xac dinh thanh phan dinh
dudng va danh gia hiéu qua st dung phan bén
qua boén thtt nghiém cho cai bé x6i (Spinacia
oleracea L.) trong chau.

2. Vat Liéu va Phuong Phap
2.1. Nguyén liéu @ va thong tin cac nghiém thiic

Nguyén liéu TLB va RCX thu thap ti Trai
thuc nghiém Khoa Nong hoc, Truong Dai hoc
Nong Lam TPHCM dugc phoi tron theo cac ty
1é 4:1, 3:1, 2:1, 1:2 (v/v). Theo d6, hon hgp dugc u
bang PP compost va PP bokashi trong thaoi gian
40 ngay. Téng cong c6 16 thung 0 (2 PP x 4 ty 1¢
x 2 LLL) dugc bd tri hoan toan ngau nhién. bic
diém ctia nguyén liéu don va hon hgp sau phdi
tron dugc trinh bay trong Bang 1.

Bang 1. Dac diém ly-hda cua nguyén liéu don va hon hgp

bic diém TLB RCX TLB : RCX (v/v)

4:1 3:1 2:1 1:2
Dung trong' (kg/m?) 230 460
b6 dm (%) 65-70 86 - 88 70 80 80 80
pH H,O (1:10) 7,57 7,26 5,35 5,40 5,31 5,42
EC (mS/cm) 2,39 1,95 1,62 1,94 1,69 2,00
NacCl (%) 0,11 0,11 0,08 0,09 0,08 0,15
N, (g/kg) 13,72 3,26

'Tinh trén don vi vdt liéu tuci sau xay nhuyén.

TLB: than ld bap; RCX: rau cdi xoong; EC: electrical conductivity; N, : nitd tong so.
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Bang 2. Thong tin vé cac nghiém thiic phan bon trong thi nghiém

Ngh,iém R Loomp Lo 1V 1€ TDS  Luogng dung Luong nguyén chit
thic? (glchaw) (mLjchiw) | (I)D;lrzllg sil:é}r)l}gla q(li,llg}llép(lllll’llil/ (kg/1.000 m?)!
(ppm) chau) N, PO, KO,
NT, 0 0 - - 5.000 0 0 0
NT, 210 0 - - 5.000 10,77 5,55 25,82
NT, 420 0 . . 5.000 21,54 11,10 51,64
NT, 210 2.500 1:2 500 5.000 11,39 5,55 32,25
NT, 210 5.000 1:1 1.000 5.000 12,01 5,55 38,68
NT, 210 250 1:20 500 5.000 10,98 5,61 31,73
NT 210 500 1:10 1.000 5.000 11,19 5,66 37,64

7

'Lugng P,0,,, chua bao gom phdn bo sung tit Le,,y

°NT,: dbi chiing khong bon; NT, = 0,5 kg R, /m’ + nuéc la; NT, = 1,0 kg R, /m’ + nudc la;

NT,=05kgR,, /m’+L
NT,=0,5kgR., /m*+L
TDS: Tong s6 chdt rdn.

Comp500ppm

Bokal000ppm®

Tt thi nghiém @ phan bén chon ra ty 1¢ phoi
tron nguyén liéu phu hgp theo tling phuong
phdp dua trén san phdm cho két qua EC cao hon,
sau d6 mau gop dugc phan tich mét s6 thanh
phin dinh dudng chinh. San phidm thu dugc
tit PP compost gom: phan bon dang ran (RCOmp)
va phan bén dang 1éng (L, ) - sén phdm dugc
chiét tu Rem bing nudc sach (ty 1é chiét 1:20,
w/v) sau thoi gian 24 gi6. San phdm thu dugc
tli PP bokashi la dich bokashi (L, ). Cac mau
Rem va Loy Lok lan lugt dugc stt dung d€ bon
qua ré va phun qua la cai b6 x06i trong chau. Kich
thudc chiu gb dai 70 cm x rong 60 cm x cao 20
cm chtia 57 kg gia thé cat sach va lugng phan bén
chia theo tting NT. Thi nghiém don yéu t6 dugc
bé tri theo kiéu hoan toan ngau nhién gom bay
NT va ba lan ldp lai. Cac NT khac nhau vé loai,
lugng phan bén va ndng do pha loang, trong do:
NT, = d6i chiing khong bon; NT, = 0,5kg R/
m’ + phun nuécla; NT, = 1,0kg R, /m*+ phun
nudcla; NT ,=0,5 kg RCOmP/ m?+ phun L,
NT,=0,5kgR. /m*+ phunL

Comp500ppm’

NT

‘Comp1000ppm’ 6

sNT,=0,5kgR, /m’+L

sNT,=0,5kgR., /m’+L va

Comp1000ppm Boka500ppm’

0,5kgR., /m?+phunL, . ;vaNT =0,5kg
R.,,/m*+phunLl, .. . Toanbo lugngR.
dugc 1ot 6 16p gid thé ti 0 - 5 cm; lugng L, va
L, pha lodng & hai nong d6 c6 tong chat ran
hoa tan (TDS) la 500 ppm va 1.000 ppm. Dung
dich sau pha loang chia thanh 05 lugt bon qua
14 tai cac thoi diém 15, 22, 29, 36 va 43 ngay sau
gieo (NSG). Thong tin vé cac nghiém thtc phan
bon trong thi nghiém dugc téng hop trong Bang
2.

2.2. Phuong tién u phian bén

Thung u compost (A) cdu tao dang thuong
md, kich thudc dai 42 cm x rdng 43 cm X cao
52 cm, dugc cép khi tit ddy véi lugng 6,3 L/pht/
kg nguyén liéu tuoi. Thung B dung dé chiét dich
compost ti thung A cdu tao bang nhya PE thé
tich 30 L c6 thiét ké 6ng hoi luu, qua d6 dich
trich dugc tuan hoan trong hé thong.
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Thiing 0 bokashi (C) c6 ciu tao dang thudng
doéng, thé tich nhu thung A, dugc trang bi quat
tan nhiét. Phan day dugc 16t 16p soi day 5 cm dé
lugc tho phan dich chiét. Tt ca thung A va C déu
dugc gan cam bién nhiét DS18B20 d€ thu thap

di liéu nhiét do & gitia vung chtia nguyén liéu
ciing nhu két néi v6i bo diéu khién dong ngat
relay. So d6 ciu tao thung A, B va C dugc mo ta
chi tiét trong Hinh 1.

Nguyeén liéu
Compost

- comeost

Nndiniind

LComp E _':.‘-i
Dich chiét
Compost

Hinh 1. So db cdu tao thung G compost (A), thung chiét dich
compost (B) va thung u bokashi (C): @@ nip thing,
© vo thung, @ 15 thoat nudc, @ dng dan khi, @ van diéu
chinh luu luong cap khi, @ may thoi khi, @ cam bién
nhiét, @ thiét bi luu trix dir licu, @ soi loc, ) quat tan
nhiét, @ voi thu san phdm dich chiét, @ hé thng hdi luu.

Loka

Dich Bokashi

2.3. Chi tiéu theo déi va phan tich

Déi v6i phan bon, nhiét dé phéan 4 dugce thu
thap hang ngay. Phan bon dang long dugc phan
tich cac chi tiéu pH (TCVN 13263-9:2020), EC,
d6 man NaCl (thié€t bi chuyén dung), N, (TCVN
8557:2010), P,O_ (TCVN 8559:2010), KO,
(TCVN 8560:2010), téng axit humic va axit
fulvic (TCVN 8561:2010), t6ng s6 vi sinh vat
hiéu khi (ISO 4833-1:2013/Amd 1:2022), phan

bén dang ran phan tich ham lugng chat hiu co
(TCVN 9294:2012) va tj 1¢ C/N, PO, vaK O, .

27 5hh

Déi voi cay trong, mdi 6 co sé chon ngau
nhién 07 ciy dé theo doi cac chi tiéu vé chiéu cao
cay, s0 1a, ndng suat ly thuyét (NSLT), nang suét
thuc thu (NSTT) va bdi thu nang sudt (BTNS)
theo cac phuong phap tiéu chudn. S6 liéu dugc
phan tich ANOVA, xti ly thong ké va trac nghiém
phéan hang LSD bang phdn mém R 4.1.3.
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3. Két Qua va Thao Luén
3.1. Dién bién nhiét d phan u

Nhiét do moi truong dao dong tii 26 - 34°C
trong thsi gian thyc hién thi nghiém. G PP
compost, ngoai trii ty1é 1 TLB: 2 RCX c6 mtic gia
tang nhiét do cao hon & giai doan 0 - 5 NSU, cac
NT con lai c6 dién bién nhiét d6 tuong tu nhau:
déu tang nhiét do sau khi 0, dat cao nhat 6 59,4°C

70
—&—4 TLB : 1 RCX
PP compost 59400 = 3TLB:1RCX
60 L B —a—2TLB:1RCX
o —o0— 1TLB : 2 RCX
£ s —O— Moi trudng
'('Ig.
& 40
%
30 ¢
20— e oo
0 5 10 15 20 25 30 35 40
NSU (ngay)

(11 NSU), sau d6 giam dan dén 20 NSU trude khi
can bang véi nhiét Ao moi truong. O PP bokashi,
dién bién nhiét d6 trong 5 ngay dau c6 su chénh
léch ro hon gitia cac ty 1é phoi tron, trong d6 miic
nhiét cao nhat vao ngay thu 3 & ty 1é 2:1 (56,4°C)
va thdp nhat & ty 1€ 3:1 (38,9°C). Mtic chénh léch
nhiét do dugc thu hep tit 07 NSU nho hoat dong
ctia hé thong tan nhiét (Hinh 2).

70
PP bokashi o 31B.1REX
60 r 56,375 —=—2TLB: 1 RCX

—O0—1TLB:2RCX
—O— Moi truong

0 5 10 15 20 25 30 35 40

NSU (ngay)

Hinh 2. Dién bién nhiét d6 phan @ theo PP compost va bokashi; {.: ngay dao tron, NSU: ngay sau &

TLB: théan 14 bap; RCX: rau cai xoong.

Nhin chung, PP compost c6 giai doan ua
nhiét thermophilic (t > 40°C) kéo dai trong 15
ngay gip 03 1an so v6i PP bokashi. Burge & ctw.
(1978) cho rang, nhiét d6 G compost trong hé
thong can dugc duy tri & mic t6i thiéu 55°C
trong khoang thai gian it nhat ba ngay lién tuc
nham han ché€ mam bénh va cd dai trong ngudn
nguyén liéu. Ngugc lai, nhiét do gia tang & PP
bokashi cin dugc khong ché va rut ngan nhim
toi uu hoa nang sudt thu héi san phdm (Faozi &
ctv,, 2018).

3.2. Dién bién pH, EC va d0 man

Két qua dién bién pH & PP compost cho thdy
déu c6 mtic do gia tang tuong tu nhau trong qua
trinh 4 (Hinh 3). Tuy nhién, EC va d¢ man dugc
ghi nhan cao hon & ty 1¢ 2:1 va 1:2, nhung nhin
chung su chénh léch la khong dang ké, da phan
tang & cudi tién trinh u so v6i thoi diém ban dau.
Chi s6 EC tidng cho thay mtic do phan huy cta
cac hgp chat hitu co tao ra mudi va khoang dugc
tham khao d€ chon ra san phdm st dung trong
thi nghiém sau. Thi tu sap xép theo chiéu giam
dan chi s6 EC trong phéin 0 l1an lugt la 2 TLB: 1
RCX>1TLB:2RCX>>3TLB:1RCX>4TLB:
1 RCX.
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—4&— 4 TLB : 1 RCX
——3 TLB : 1 RCX
—=— 2 TLB: 1 RCX
—O0— 1 TLB : 2RCX

(9]

PP Compost PP Compost PP Compost

EC (mS/cm)
w A

N

[

0 5 10 15 20 30 40 0 5 10 15 20 30 40 0 5 10 15 20 30 40
NSU (ngay) NSU (ngay) NSU (ngay)

Hinh 3. Dién bién pH, EC (electrical conductivity) va d6 man ctia phan 0 compost.

TLB: than 14 bap; RCX: rau cai xoong.

3.3. Nguyén liéu diu vao va dau ra san phim dac tinh nguyén liéu tuoi ban dau (Bang 1).
Théne ke o libn ddu vio va d San phdm R thu dugc tit 2,4 - 3,6 kg, thap
. (})ﬁg € nguyeyn lellll. ) auh\fao Vé_l W T hhat o ty 1& 2:1 va cao nhét & ty 1é 1:2. V6i lugng
san P! a}rln cung <ap nh},el; Kt Orllff’ tlbn, tr(;(n§ san phdm R. = nhu trén, thé tich phdn dich
quy trinh sin xut vo ché bién phin bon. KE gy ga{ing st i 45 - 72 1. N viy &
qu‘a Ba’ng 3 cho thay voi Cuflg rpnot t ‘e U hau hét cac ty 1& phdi tron, khoi lugng san phdm
thung @ (94 L), PP compost c6 thé nap tu 22,1 han bén d 4n déu eiam 1/10 o A
] ) an liéu tagi. thio hon & 5 18 phén bén dang rin déu giam so v6i nguyén
30,6 kg nguyen licu tuoi, thap hon 6 ty 1€ e 43y vao véi ty 16 thu héi tir 9,8 - 11,8%.
4:1 va cao hon & ty 1é 1:2 do sy chénh léch vé

Bang 3. Khoi lugng dau vao, du ra, lugng nudc b sung va ty 1é thu hoi san phdm

Thong s6 PP compost PP bokashi

4:1 3:1 2:1 1:2 4:1 3:1 2:1 1:2
Nguyén liéu dau vao'
TLB__(kg) 147 138 123 6,1 7,4 6.9 6,1 3,0
RCX_, (kg) 7,4 9,2 12,3 24,5 3,7 4,6 6,1 12,2
% e (k8) 221 230 246 306 1Ll 115 122 152
HO_ (L) 32 2,7 2,4 2,0 134 137 138 122
Séan phim dau ra'
Ry on (k8) 2,5 2,6 2,4 3,6

[11,3%] [11,3%] [9,8%] [11,8%]

Leompon (1) 50 52 48 72
L. (L) 0,7 0,6 2,0 1,2

[5,2%] [4,4%] [14,5%] [9,8%]

"'Tinh trén don vi vat liéu tuoi sau xay nhuyén; gid tri trong [ ] la ty 1¢ % thu héi sdn phdm tinh trén tong khoi
lugng nguyén ligu ddu vao (PP compost) hodc t0ng lugng nuidc bd sung (PP bokashi).
TLB: than ld bap; RCX: rau cdi xoong; H,O: nuidc sach.
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D6i véi PP bokashi, hon hgp nguyén liéu cin
dugc nén chit nham giam thé tich phan rong, do
do da han ché lugng nap liéu it hon khoang ¥
s0 v6i cac thung compost & cung ty 1é phdi tron.
Trong PP bokashi, lugng nudc st dung trong
toan bo quy trinh la 12,2 - 13,4 L, nhiéu hon tu
4 - 6 lan so v6i PP compost. Tuy nhién, san phdm
L. thu dugc chi tii 0,6 - 2,0 L, thap nhat & ty 1¢
3:1 va cao nhat & ty 1é 2:1, ty 1é thu hoi dat tu 4,4
- 14,5% (Bang 3).

3.4. Thanh phan dinh dudng cua san phim
phan bén

Bang 4 cho thdy cic san phdm R__ c6
pH(H,0) tli 6,3 - 6,5; do am tif 18 - 24% (s6 liéu
khong thé hién qua bang), EC tii 2,9 - 3,8 (mS/
cm), chat hitu co tii 77,7 - 85,6 (%) va ty 1é C/N
tu 13,2 - 15,6. Ham lugng N, cta RComp cao hon
G cong thtic c6 ty 1é TLB nhiéu hon, két qua nay
phu hop v6i ham lugng N ctia nguyén liéu dau
vao (Bang 1).

Bang 4. Thanh phén dinh dudng va chi tiéu chit lugng phan bén trong san phdm

Sép PH 11,0, EC OM N, Tyl¢ PO, KO,  Tongsé Tong axit

phém miem) (0) (k) N (ke (ke orrit humicw
(CFU/mL) (mg/kg)

Comp

4:1 6,3 2,9 82,1 283 13,2

3:1 6,3 3,0 856 282 13,8

2:1 6,4 3,8 77,7 26,3 13,4 13,6 63,0

1:2 6,5 3,6 77,9 22,6 15,6

come 7,7 2,1 0,10 1,08 2,5 107

(2:1)

LBoka

4:1 7,6 13,4

3:1 7.5 12,1

21 7,4 17,5

1:2 7,9 19,8 0,35 0,09 993 2.300

EC: electrical conductivity; OM: organic matter; N, : nito tong.

San phim RCOmP(Z:l) c6 gia tri EC cao nhit
(3,8 mS/cm), ham lugng dinh dudng gom 26,3 g
N, /kg, 13,6 g P,O,, /kg va 63,0 g K O, /kg. Tong
s6 vi sinh vét hiéu khi trong mau LComP(Z:l) dat
2,5 x 10" CFU/mL. Két qua do pH(H,0) va EC
ctia mau dich chiét LCOmP(Z:I) l1an lugt 14 7,7 va
2,1 (mS/cm). PP bokashi tao ra cdc loai sén phdm
L, dang long c6 pH(HZO) ti 7,4 - 7,9; EC tu

12,1 - 19,8 (mS/cm), cao hon tii 4 - 6 14n so véi
cdc san phdm R, va tir 6 - 9 lan so v6i L, .
Két qua phan tich ham lugng dinh dudng Nits,
PO, vaK O, trong mau L, (1:2)ldn luot la
0,35 g/kg; 0,09 g/kg va 9,93 g/kg, tong axit humic
va axit fulvic dat 2.300 mg/kg (Bang 4).
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Tt cac két qua phan tich trén, tham chiéu quy
chuén ky thuat quoc gia (QCVN 01-189:2019/
BNNPTNT) quy dinh dé6i v6i PHC truyén thong,

cdcmauR. L. ~vaLl,  daplinghauhétcic
omp Comp ) Boka i .
chi tiéu chat lugng dé€ st dung boén goc va bo

sung dinh duéng qua l4 cho cay trong.

3.5. Anh huéng ctia phan bén dén chiéu cao va sé 14

35 = D J#%%
— 30 |ToNB 4T A
g ——NT5  —8—NT6{} 400 /7
I e L *kk 4
> %
8
o 20
3
= 15
“Q
5 10

5

0

0 15 20 25 30 35 40 45 50
NSG (ngay)

10

—O—NTI1

S 14 (1a/cay)

0 15 20 25 30 35 40 45 50
NSG (ngay)

Hinh 4. Chiéu cao céy (A) va s6 1a (B) & cac nghiém thtc; ky hiéu *, ** va *** chi sy khac biét y nghia
& xdc sudt P < 0,05, 0,01 & 0,001; NSG: ngay sau gieo, mii tén ¥ chi thoi diém bot 16t R, v mii tén

¥ chi thoi diém boét thac Lomp hodcL, , .

Két qua Hinh 4 cho thay chiéu cao cay va s6
14 déu c6 sy ting trudng 6n dinh trong sudt thoi
gian theo doi, theo d6 cdc NT khac biét r6 hon tu
30 NSG. Két qua thong ké cho thay tai 45 NSG,
chiéu cao cay & cdc nghiém thic tii NT, - NT. dat
cao nhat (30,6 - 31,0 cm), khac biét khong c6 y
nghia thong ké so v6i NT, (30,3 cm), tuy nhién
khac biét rat y nghia thong ké (P < 0,001) so véi
NT, (19,5 cm) va NT, (28,3 cm). Két qua tuong
tu d6i véi chi tiéu so 14.

3.6. Anh huéng ctia phan bén dén NSLT, NSTT
va BTNS

Bon tht nghiém cho céy trong la budc can
thiét nham dénh gid so bo chat lugng cta phan
bén. Két qua Bang 5 cho thdy NSLT va NSTT
thdp nhat & NT , cao nhat & NT,. Thii tu sap xép
theo chiéu gidm dan ctia NSTT la: NT, > NT, >
NT,=NT, > NT, = NT, > NT,.
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Bang 5. Nang sut ly thuyét (NSLT), nang suit thuc thu (NSTT) va bdi thu ndng suat (BTNS)

Nghiém thtic NSLT NSTT BTNS

(g/m?) (g/m?) (%)
NT, (d6i chiing khong bon) 591,8° 526,8b -
NT, (0,5 kg R, /m’+ nuéc 1) 1591,3% 1278,9° 143
NT, (1,0kg R, /m’+ nudc 1) 1525,8 1034,4 9
NT, (05kgR,, /m’+L. . ) 1832,2° 1425,7° 171
NT, (0,5 kg R, /m*+ Lo, oo ) 1626,7 1276,9* 142
NT, (05kg R, /m*+Ly, 0 ) 1492,6% 1310,8° 149
NT, (05kg R, /m’+L o0 ) 1457,2: 1102,5% 109
CV (%) 24,9 21,6

3,6% 4,5%*

tinh

“vCdc gid tri trung binh trong cung mot cot theo sau béi cung mot ky tu khong khdc biét thong ké theo trdc
nghiém phdn hang LSD 6 xdc sudt P > 0,05: ns, * va ** ldn lugt chi sy khdc biét c¢6 y nghia, khdc biét ldn luigt

G muic 0,05 va 0,01.

Nhu véy, c6 thé thiy & tit ca cac NT o st
dung PHC déu mang lai hiéu qua vé BTNS cao
hon so véi do6i chiing. Tuy nhién véi lugng bon
R, ¢ muc 0,5 kg/m? boén don hodc bon két
hop b6 sung véi hai loai dich chiét Lomp Lok
pha loang véi nong d6 TDS 500 ppm déu cho
hiéu qua nhu nhau va lam tang NSLT (1492,6 -
1832,2 g/m?), NSTT (1278,9 - 1425,7 g/m?) va
BTNS so vé6i doi ching tii 143% - 171%. Cac
liéu lugng bon gbc va phun qua la cao hon (nhu
1,0kg RCOmP/ m*hodc0,5kg RCOmp/ m?+ Lo Oooppm)
da lam gidm nang sudt tuy nhién muc giam nay
la khong cé y nghia thong ké (Bang 5).

4. Két Luan

Nghién ctiu da xac dinh ty 1é phoi tron nguyén
liéu phu hgp gitta TLB va RCX theo PP compost
(ty 1& 2:1) hodc PP bokashi (ty 1& 1:2). Két qua
phén tich cho thiy san phdm phén hiiu co thu
dugc tit PP compost cé gia tri EC 3,8 mS/cm,
chat hitu co dat 77,7%, ham lugng dinh duéng
da lugng gom 26,3 g N, /kg, 13,6 g PO, /kg va

5hh’

63,0 g KO, /kg. Tong s6 vi sinh vét hi¢u khi
trong mau L.~ dat 2,5 x 10" CFU/mL. Trong
khi d6, san phdm dang long tit PP bokashi c6 EC
cao (19,8 mS/cm), ham lugng dinh dudng N,
PO, va KO, lan lugt 1a 0,35 g/kg; 0,09 g/kg
va 9,93 g/kg; tong axit humic va axit fulvic dat
2.300 mg/kg. San phdm sau 0 c6 thé bon truc tiép
hodc chiét thanh phan bon dang 1ong d€ b6 sung
dinh duéng cho cay trong. Tuy nhién, két qua
thti nghiém phan compost & liéu lugng 0,5 kg/m?
bén don hodc bon két hgp véi hai loai dich chiét
pha loang véi nong d6 TDS 500 ppm déu cho
hiéu qua nhu nhau va lam tang chiéu cao, s6 14,
cho ning sudt rau thu hoach tu 1310,8 - 1425,7
g/m?, bdi thu ndng suét tang tii 148,8 - 170,6% so
v6i doi ching khong bon.

Nghién ctu da dé xuat hai phuong phap u
phén bon htiu co nham tin dung ngudén nguyén
liéu va da dang hoéa cac san phdm hitu co phuc vu
trong trot. Li€u lugng bén 16t compost va ndong
do6 phun dich trich can dugc tiép tuc nghién ctiu
trudc khi khuyén cdo st dung trén dién rong.
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This study aimed to evaluate some major physical and mechanical
properties of 7 year old Acacia hybrid BV10 planted in Quy Chau
district, Nghe An province. Small specimens with dimensions of
20 (Radial) x 20 (Tangential) x 320 (Longitudinal) mm?® were cut
near the pith and near the bark at breast height from each sample
tree, then placed in a standard laboratory setting until their weights
reached a constant value. The resulting mean air-dry density (AD),
stress wave velocity (SWV), static modulus of elasticity (MOE) and
modulus of rupture (MOR) were 0.53 g/cm?, 4,241 m/s, 10.00 GPa,
and 82.17 MPa, respectively. Statistical analysis showed that SWV
and these wood properties examined near the bark were always
higher than those values measured near the pith. Stress wave
technology can be used to predict MOE and MOR; however, AD is
still a more reliable indicator for predicting mechanical properties
since it showed a strong correlation with MOE (r = 0.86; P < 0.001)
and MOR (r = 0.80; P < 0.001).

Cited as: Van-Duong, D., Vu, H. T. T., Ngo, H. T., & Cao, T. V. (2023). Evaluation of some physical
and mechanical properties of Acacia hybrid BV10 planted in Quy Chau, Nghe An. The Journal of
Agriculture and Development 22(5), 12-21.
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Danh gia mot s6 tinh chit vat 1y va co hoc chu yéu cua go Keo lai (Acacia hybrid) BV10
trong tai huyén Quy Chéu, tinh Nghé An

Duong Vin Poan'’, Vi Thi Thanh Hoa', Ngo6 Thi Hién' & Cao Vin Tu?
"Truong Pai Hoc Nong Lam, Dai Hoc Thai Nguyén, Thai Nguyén
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Khoi lugng riéng
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Van t6c song ting suit
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Duong Vin Doan
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1. D4t Vin Dé

Hat Kiém Lam Huyén Quy Chau, Nghé An

TOM TAT

Nghién ctiu nay dugc thyc hién nhim danh gia mot s6 tinh chét
vat ly va co hoc chu yéu ctia go Keo lai BV10 bay (7) tudi trong tai
huyén Quy Chau, tinh Nghé An. Cdc méau g6 nho theo tiéu chuidn
c6 kich thudc 20 (Xuyén tam) x 20 (Tiép tuyén) x 320 (Doc tho)
mm’® dugc cit tai vi tri gin tm va gan vo ti moi cidy mau & vi tri
ngang nguc, sau d6 dugc dat trong phong thi nghiém tiéu chuin
dén khi khéi lugng dat gia tri khong d6i. Gid tri trung binh khoéi
lugng thé tich (AD), van tdc truyén song ting suit (SWV), mé dun
dan héi uén tinh (MOE) va d6 bén udn tinh (MOR) 14n lugt 1a
0,53 g/cm?, 4.241 m/s, 10,00 GPa, va 82,17 MPa. Phan tich thong
ké chi ra rdng gia tri SWV va cac tinh chét g6 & vi tri gan vo luon
cao hon céc gid tri d6 khi do & vi tri gan tam. Cong nghé s6ng ting
sudt c6 thé dugc st dung d€ du doan MOE va MOR, tuy nhién AD
van la mot chi s6 dang tin ciy hon d€ du dodn cac tinh chét co hoc
khi chi ra hé s6 tuong quan rat cao véi MOE va MOR lan lugt la
0,86 (P < 0,001) va 0,80 (P < 0,001).

thanh bén viing, nganh cin phai giai quyét mot
s6 rui ro, dac biét trong khau gb nguyén liéu.

Theo bdo cdo ctia Hiép hoi gb va lam san
Viét Nam (VIFOREST, 2023), nam 2022 maic du
bi anh hudng cta dai dich Covid-19 nhung gia
tri xudt khdu gd va san phdm g6 ctia Viét Nam
dat 15,67 ty USD, tang 10,9% so v6i nam 2021.
Céc mat hang xudt khiu chinh cta Viét Nam
hién nay la d6 g6 néi that, dam g6, vién nén, van
bdc, van sgi va van ghép. Tang trudng ctia nganh
nam 2022 dua ra tin hiéu r6 rang da tdng trudng
sé ti€p tuc dugc duy tri trong ndm 2023 va cac
nam tiép theo. Tuy nhién, dé da tang trudng tro

Hién nay, d€ dap ting nhu cau san xuét, bén canh
viéc sti dung ngudn nguyén liéu tit go riing trong
trong nudc, Viét Nam da phai nhap khiu ngudn
nguyén liéu 16n ti nudc ngoai. D€ gidi quyét bai
toan vé nguon nguyén liéu, thi viéc nghién ctiu
khoa hoc dé€ tao ra dugc nhiing giong méi khong
chi sinh truéng nhanh, nang suit cao ma con c6
chét lugng gb tot la yéu clu cép thiét doi véi cac
nha khoa hoc & Viét Nam.

Trong nhiing ndm vtia qua, da c6 nhiéu dong
Keo lai hay Keo lai tu nhién (Acacia hybrid) dugc
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lai tao va cong nhan la giéng qudc gia va gidng
tién bo ky thuat cho trong riing (Nguyen, 2014).
Trong dd, Keo lai BV10 la dong vo tinh keo lai
tu nhién s6 10, do tac gia Lé Pinh Kha, Ha Huy
Thinh, Nguyén Dinh Hai thudc Vién Nghién ctiu
Giong va Cong nghé sinh hoc Lam nghiép, Vién
Khoa hoc Lam nghié¢p Viét Nam lai tao (VAFS,
2000). Pic diém ctia giong BV10 uu viét cho
trong ruing kinh té, hién dugc nguoi dan rat ua
chudng. Giéng nay c6 kha ning gay trong rong
rai trén khdp ca nudc, trén nhiéu dang dat va
diéu kién khi hau khac nhau, c6 thé trong trén
dat doi troc ngheo dinh dudng & mién Bac dén
dat pheén ban ngép c6 1én lip 6 BDong bang song
Ctiu Long, sinh trudng tot trong diéu kién mua
dong kho lanh 6 mién Bac.

Cay Keo lai BV10 sinh trudng nhanh, than
théng, chong chiu sdu bénh t6t, nhanh khép tan
pht xanh dat tréng do6i ndi troc trong thadi gian
ngan, ciy c6 dinh dam do d6 c6 kha nang cai tao
dat t6t. V6i nidng sudt hang nam tu 15 - 35 m’/ha
tly theo dang lap dia va hinh thtic tham canh,
vuot hon t 20 - 40% so véi giong keo tai tugng
nhap ndi, trong ring bing gidng qudc gia BV10
mang lai hiéu qua kinh té€ cao, rut ngin chu ky
kinh doanh, va st dung da muc dich nhu lam
nguyén liéu gidy va van nhéan tao (ludn ky 5 - 7
nam) hodc gb xé (luan ky 8 - 10 nim) (VAFS,
2000). Két hgp uu diém sinh trudng nhanh,
mang lai hiéu qua kinh té cao, giéng quoc gia
BV10 dugc cac h déan, cong ty trong riing trong
nudc, cong ty da quoc gia trong véi dién tich 16n.

Tuy nhién, cac nghién ctiu vé Keo lai noéi
chung va dong Keo lai BV10 néi riéng chu yéu
tap trung danh gid cac chi tiéu sinh trudng,
chong chiu sau bénh (Nguyen, 2014; Duong
& ctv., 2021). Hién nay, chua cé nhiéu nhiing
nghién ctiu chuyén sau danh gia chét lugng gob
Keo lai, so sanh v6i mot s6 loai khac hién dang
dugc quy hoach chuyén déi sang trong riing go
16n. Dac biét hién nay viéc ting dung cac cong
nghé cao trong viéc du doan chét lugng gb da va
dang dugc nghién ctiu ¢ nhiéu loai gd khac nhau

(Wang & ctv., 2001; Baar & ctv., 2015), tuy nhién
chua c6 nghién ctiu nao dugc ap dung trén doi
tugng Keo lai trong tai Viét Nam. Do d6 nghién
ctiu nay nhiam muc tiéu chinh 14 d€ danh gia
dugc mot s6 tinh chat vat Iy va co hoc quan trong
ctia g6 Keo lai BV10 trong tai huyén Quy Chéau,
tinh Nghé An. Bén canh do, cong nghé séng ting
sudt ciing dugc sti dung dé€ kiém tra kha nang du
dodan moé dun dan héi u6n tinh va do bén udn
tinh cho g6 Keo lai BV10.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Déi tugng nghién ciu

Dai tugng trong nghién ctiu nay la riing trong
g0 Keo lai BV10 bay (7) tudi trong tai huyén Quy
Chau, tinh Nghé An (E00549905; N02162688).
Ném 2015, Lam truong Quy Chéu, Nghé An
thuc hién trong 43,29 ha Keo lai BV10 v6i mat
do trong la 1.666 cay/ha (cu ly hang cach hang 3
m, cdy cach cay 2 m). Tai dia diém trong thi loai
dat chu yéu la Feralits mau vang nhat, lugng mua
trung binh dao dong tti 1.500 - 2.000 mm, nhiét
do trung binh la 23°C. Ndm 2022 chiing téi tién
hanh thu thép 5 cdy mau c6 sinh trudng tot, than
thang, khong c6 sau bénh, khuyét tat dé thuc
hién cac thi nghiém danh gida mot s6 tinh chat vat
ly va co hoc g6 Keo lai BV10. Puong kinh tai 1,3
m tinh tit mit dit dugc do cho mdi cdy mau va
sau khi chdt ha, chiéu dai ctia méi cay ciing dugc
do bang thudc day tu gbc dén dinh sinh truéng
(chiéu cao vut ngon). Cac thong tin co ban cua
cay mau dugc trinh bay 6 Bang 1.

Bang 1. Thong tin duong kinh tai 1,3 m va chiéu
cao vt ngon cac cay mau Keo lai BV10

Cay D . (cm) Chiéu cao (m)
1 20,38 22,60
2 19,43 21,10
3 18,15 19,10
4 21,33 20,40
5 18,80 18,20
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2.2. Phuong phap nghién ctiu

Mot khuc go dai 0,5 m dugc cat tai chiéu cao
ngang nguc ctia moéi cdy mau. Sau khi dé kho,
cac mau gob c6 kich thude 20 (Xuyén tdm) x 20
(Tiép tuyén) x 320 (Doc thé) mm3 dugc cét tai
vi tri gdn tdm va gan vo tit moi khuc gob va duge
dé trong phong thi nghiém & nhiét d6 20°C va do
dm 60% dén khi dat dugc khdi lugng khong dai.
Toéng cong 40 mau gbd dugc cat tii 5 cdy mau (8
mau trén 1 khuc go/cay mau, 4 mau gin tdm va 4
mau gin vo). Trong qud trinh xt Iy, kiém tra c6 4
mau chtia nhiéu mat goé nén bi loai bo.

Khoi lugng riéng (AD - air-dry density) ctia
modi mau dugc xac dinh theo phuong phap can va
do thé tich. Thai gian truyén séng ting suét theo
huéng doc thé & méi mau dugce do bing thiét bi
Fakopp (Fakopp Enterprise Bt., Hungary). Thiét
bi nay do thdi gian truyén séng trong tting mau
g0 theo hudng doc thé. Tin hiéu truyén dugc tao
ra bang cach st dung bda dé€ tic dung moét luc
vao dau truyén. Thai gian truyén soéng sé dugc
hién thi trén thiét bi do. Van t6c song ting suat
(SWV - stress wave velocity) la ty s6 gitia chiéu
dai mau va thoi gian truyén séng ting sudt (Hinh

1).

Hinh 1. M6t s6 hinh dnh trong qua trinh thi nghiém: (A) Po chiéu dai cay mau; (B) xé mau; (C) do
van tdc truyén séng ting sudt; (D) do mo6 dun dan hoi uén tinh (MOE) va d6 bén uén tinh (MOR).
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Sau khi do séng ting sudt, gia tri m6 dun dan
hoéi uon tinh (MOE - modulus of elasticity) va
dd bén uon tinh (MOR - modulus of rupture)
ctia mo6i mau gb dugc do bang mdy tht stic bén
vat liéu van nang INSTRON 5569/USA. Khoang
cach gitia hai g6i do khi do 1a 240 mm véi luc
tac dung vao mau go theo chiéu tiép tuyén mot
gid tri van toc khong d6i (5 mm/phut). Mot s6
mau dugc lua chon ngau nhién dé kiém tra do
dm bédng phuong phap cin - sdy. Gid tri trung
binh cuia cdc mau dugc do c6 do 4m sip xi 12%.

2.3. Phuong phap xt ly s liéu

Céc gid tri trung binh va d¢ léch chudn cta
AD, SWV, MOE, MOR trong nghién ctiu nay
dugc tinh toan bdi phin mém R (Phién ban
3.2.4). Phan tich t-test dugc st dung dé€ kiém tra
liéu c6 su khac biét 6 y nghia thong ké ctia cac
thong s6 AD, SWV, MOE, MOR giiia vi tri gan
tam va gan vo. Dya trén cac di liéu thi nghiém,
mo hinh hoi quy tuyén tinh don gian (Linear
regression analysis) dugc xdy dung gitia hai bién
lién tuc bang phuong phap binh quin nho nhit.
Hé s6 tuong quan (Pearson) dugc sti dung dé
danh gia mic d¢ tuong quan gitia hai bién st
dung trong méi mo hinh.

3. Két Qua va Thao Luén

3.1. Su bién ddng gia trj song Ging sudt va cac
tinh chat gb Keo lai

Bang 2 trinh bay gia tri trung binh va d6 léch
chudn van tdc truyén séng ting suét va cac tinh
chét gb dugc do trong nghién cdu nay. Gia tri
trung binh khoi lugng riéng va vén téc truyén
song ung suét do trén 5 cay mau Keo lai lan lugt
la 0,53 g/cm’ va 4.241 m/s. Phan tich so sanh
t-test da chi ra cé su khac biét c6 y nghia thong
ké khi gia tri khoi lugng riéng (AD) va van toc
truyén séng (SWV) do cac méau gb gin vo luon
cao hon khi do cac méau g6 gin tam. Cu thé, gia
tri khéi lugng riéng Keo lai BV10 tai vi tri gan vo
va gan tam lan lugt 1a 0,56 g/cm3 & 0,50 g/cm3,
trong khi do gia tri van téc truyén séng ting suit
l1an lugt 1a 4.308 va 4.119 m/s. So sanh vGi mot
s0 loai céy ruing trong moc nhanh khac thi gia tri
khoi lugng riéng cta Keo lai BV10 trong nghién
ctiu nay tuong duong véi gia tri khoi lugng riéng
do trén Keo la tram (Duong & ctv., 2022) va Bach
dan (Duong & Schimleck, 2022) va cao hon han
gia tri khoi lugng riéng ctia Keo tai tugng (Duong
& ctv,, 2023) (Bang 3). Trong khi do, gia tri trung
binh vén tdc truyén séng ting suét do trén gb Keo
lai & nghién ctiu nay 1a tuong tu do trén g6 Keo la
tram, Keo tai tugng va Bach dan (Bang 3).

Bang 2. Gid tri trung binh va d¢ 1éch chudn cua véan t6c truyén song ting suit va cac tinh chat gb

Keo lai
Thong s6 Vi tri mau go Trung binh ca hai vi tri
Gan tam Gan vo
AD (g/cm’) 0,50 + 0,05° 0,56 + 0,05* 0,53 £ 0,06
SWYV (m/s) 4119 + 175° 4308 +102* 4241 + 170
MOE (GPa) 8,99 + 1,95° 11,00 £ 1,53% 10,00 £ 2,00
MOR (MPa) 73,83 £ 17,53° 90,51 + 11,11* 82,17 £ 16,76

AD: Gid tri khoi lugng riéng; SWV: Vin toc truyén song iing sudt; MOE: mo dun dan hoi udn tinh;

MOR: db bén ubn tinh.
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Bang 3. So sanh két qua trong nghién ctiu nay véi két qua 6 mot s6 loai céy riing trong khac

Thong s6 Keo lai Keo I4 tram Keo tai tugng Bach dan
7 tubi! (5 tubi)? (5 tubi)? (6 tudi)*
AD (g/cm’®) 0,53 £ 0,06 0,54 + 0,04 0,47 = 0,05 0,52 = 0,06
SWV (m/s) 4241 + 170 4242 + 213 4230+ 176 4142 + 249
MOE (GPa) 10,00 £ 2,00 8,07 £1,01 7,70 £ 1,28 7,48 + 1,36
MOR (MPa) 82,17 + 16,76 92,12 + 12,47 75,89 + 15,07 72,47 + 13,11

'Két qud nghién ctiu nay; “Duong & ctv., 2022; *Duong & ctv., 2023; *Duong & Schimleck (2022).
AD: Gid tri khéi lugng riéng; SWV: Vin t6c truyén song ting sudt; MOE: mé dun dan hoi udn tinh;

MOR: db bén udn tinh.

Ve cac tinh chit co hoc, gia tri trung binh mo
dun dan hoéi u6n tinh (MOE) va d6 bén uén tinh
(MOR) do bang phuong phap truyén thdong lan
luogt 1a 10,00 GPa va 82,17 MPa. Gia tri MOR
ctia Keo lai BV10 trong nghién ctiu nay la thap
hon gia tri MOR ctia Keo 14 tram dugc bao cao
bdi Duong & ctv. (2022) nhung cao hon so véi
MOR ctia Keo tai tugng va Bach dan lan lugt
dugc bao cao boi Duong & ctv. (2023) va Duong
& Schimleck (2022). Gi4 tri MOE cua Keo lai
BV10 trong nghién cttu nay la cao hon hin so
voi gia tri MOE dugc bao cdo trong cac nghién
ctiu trude dé cho Keo 14 tram, Keo tai tugng va
Bach dan (Bang 3). Su khac biét nay c6 thé dugc
giai thich béi tudi ctia cay mau Keo lai BV10 1a
7 tudi, trong khi do tudi ctia cic cdy mau Keo 14
tram, Keo tai tugng va Bach dan 1a 5 ~ 6 tudi)
(Bang 3). Tuy nhién, sy khac nhau tinh chat go
gitia cac loai c6 thé dugc giai thich bdi nhiéu cac
yéu t6 khac nhu diéu kién sinh truéng, ky thuat
lam sinh,...

Két qua phén tich so sanh t-test ciing chi ra
rang ca gia tri MOE va MOR cung c6 xu hudng
tang dan tl tam ra vo (Bang 2). Két qua nghién
cliu nay 1a nhat quan véi cac bao cao trude do.
Chowdhury & ctv. (2012) da chi ra gia tri MOE
va MOR do 6 vi tri gan tam la thap hon do & vi
tri gdn vo cho gb Keo 14 tram 11 tudi trong tai
Bangladesh.

3.2. Tuong quan giiia van toc truyén song ing
sudt v6i khoéi lugng riéng va cac tinh chat co
hoc

Moi lién hé gitia van toc truyén séng ting sudt
v6i khoi lugng riéng, moé dun dan hoi uon tinh
va do bén udn tinh & gbé Keo lai dugc kiém tra
nhu & Hinh 2. M6 hinh hoéi quy tuyén tinh dugc
tinh todn dé udc tinh ting gia tri AD, MOE, va
MOR dua trén bién SWV. Két qua phan tich chi
ra rang SWV ¢ tuong quan rd rang véi ca AD,
MOE, & MOR. Tuong quan gitta SWV va AD
la trung binh véi hé s6 tuong quan r = 0,59 (P
< 0,001). Hé¢ s6 tuong quan gitia van toc truyén
song va khdi lugng riéng dugc bao cao khac
nhau 6 mot s6 nghién ctiu. Ilic (2003) va Yanez
& ctv. (2021) bao cao khong c6 tuong quan dugc
tim thdy gitia gia tri khoi lugng riéng va van toc
truyén song, trong khi do, trong khi dé Oliveira
& Sales (2006) da chi ra c6 tuong quan rod rang
gilia van toc séng 4m va khoi lugng riéng & mot
s6 loai gb nhiét ddi tai Brazil. Do d6, méi quan
hé gitia van téc séng am va khoi lugng riéng co
thé phu thudc vao loai. Hé s6 tuong quan gitia
SWV va MOE 1a 0,78 (P < 0,001), trong khi dé
hé s6 tuong quan gitta SWV va MOR 1a 0,63 (P
< 0,001). Két qua nghién ctiu nay la phu hop véi
cac bao cdo vé tuong quan gitta SWV v6i MOE
va MOR 6 g6 Keo tai tugng va Keo 14 tram (Bang
3). Do do, két qua nghién ctiu nay goi y rang c6
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thé dung cong nghé séng tng suit thong qua
gid tri van toc truyén song dé du doan MOE va

MOR ctia g6 Keo lai BV10 6 d6 &m khoang 12%.
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Hinh 2. Tuong quan gitia Van toc truyén song tung suat (SWV) véi gia tri khoi lugng riéng (AD),
M6 dun dan héi uén tinh (MOE) va D6 bén uén tinh (MOR).

3.3. Tuong quan giiia khoéi lugng riéng va cac
tinh chat co hoc

Khoéi lugng riéng 1a mot chi s6 quan trong vi
né thudng cé mai tuong quan cao véi cac tinh
chat co hoc. M6 hinh hoi quy tuyén tinh don gian
cling dugc tinh todn cho AD v6i MOE va AD véi
MOR. Tuong quan gitia gia tri AD véi MOE va
MOR ctia gb Keo lai BV10 dugc thé hién ¢ Hinh
3. Két qua nghién ctu da chi ra rang, AD c6

tuong quan duong cao v6i cd MOE va MOR. Cu
thé, hé s6 tuong quan gitta AD va MOE 14 0,86 (P
<0,001); gitta AD va MOR 12 0,80 (P < 0,001). Hé
s6 tuong quan ctia AD v6i MOE va MOR la cao
hon nhiéu h¢ s6 tuong quan cia SWV véi MOE
va MOR. Diéu nay mét 1an niia chting minh rang
khoi lugng riéng l1a mot chi s6 dang tin cay dé du
doan MOE va MOR g6 Keo lai BV10.
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Hinh 3. Tuong quan gitia khéi lugng thé tich (AD) v6i mo6 dun dan héi uén tinh (MOE) va do bén
uén tinh (MOR).

3.4. Tuong quan giita MOE va MOR

M6 dun dan héi uén tinh (MOE) thuong c6
moéi lién quan mat thiét véi MOR va c6 thé ndi
MOE 1a mot chi s6 t6t nhat d€ du doan MOR
(Duong & Matsumura, 2018). Két qua phan tich
moi lién hé gitia gia tri MOE va MOR do trén go

Keo lai BV10 dugc trinh bay & Hinh 4. MOE va
MOR c6 moi lién hé rat mat thiét véi hé so tuong
quan rat cao (r = 0,88; P < 0,001). Két qua nay
cing goi y rang MOE la mot chi s6 t6t d€ uéc
tinh gia tri MOR ctia Keo lai BV10.
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Hinh 4. Tuong quan gitia M6 dun dan hoi uén tinh (MOE) va B¢ bén uén tinh (MOR) & g6 Keo lai
BV10.

4. Két Luan

Gia tri trung binh khoi lugng riéng (AD), van
toc truyén song ting sudt (SWV), md dun dan
hoi udn tinh (MOE) va d6 bén uén tinh (MOR)

cta gb Keo lai BV10 bay (7) tudi trong tai Quy
Chau, Nghé An l4n lugtla 0,53 g/cm?, 4.241 m/s,
10,00 GPa, va 82,17 MPa. Van tdc truyén song
ting sudt va cac tinh chat gb dugc do tai vi tri gan

Tap chi Nong nghiép va Phdt trién 22(5)

www.jad.hcmuaf.edu.vn



20

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

v déu cao hon r6 rang so véi cac gia tri tuong
ung do tai vi tri gan tam.

Van toc truyén song ting suét cé tuong quan
thuén ro6 rang véi khai lugng riéng, mo6 dun dan
héi uén tinh va do bén udn tinh, tuy nhién mic
do tuong quan la trung binh. Khoi lugng riéng
1a mot chi s6 dang tin cdy dé du doan mo dun
dan hoi uén tinh va d6 bén udn tinh khi c6 hé s6
tuong quan lan luot 1a 0,86 va 0,80. Bén canh do,
MOE la mot chi s6 tét d€ udc tinh gia tri MOR
ctia Keo lai BV10.
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ABSTRACT

The objective of this study was to analyze the variation in timber
production in Acacia hybrid plantations based on age and different
sites. Data were collected from 50 standard plots (25 x 20 m)
of different plantation ages ranging from 2 to 10 years. The site
condition of Acacia hybrid plantations were assessed using 5 site
indices from I to V. Site index functions were developed from the
height of 50 dominant trees at the age of 10. Production functions
at the average tree level were constructed using data from 50 trees
at age 10. The research results showed that 5 site indices of Acacia
hybrid plantations had values of 28, 25, 22, 19 & 16 m, respectively.
Timber production of Acacia hybrid plantations has changed
markedly with age and site indices. The age of 2 could be the time
when diameter and height of Acacia hybrid plantations change
from the fast growing stage to the slow growing stage. By the age of
5, the timber volume of Acacia hybrid plantations changes from the
fast growing stage to the slow growing stage. The average timber
productivity of 10 year old Acacia hybrid plantations on 5 site
indices from I dén V was 38.8, 28.6, 20.2, 13.6, & 8.5 m*/ha per
year, respectively. The age of quantitative maturity of Acacia hybrid
plantations on 5 site indices was 9 years of age.

Cited as: Nguyen, T. V. (2023). Developing production models and analyzing timber production
variation of Acacia hybrid plantations on different sites in Dong Nai province. The Journal of
Agriculture and Development 22(5), 22-35.
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1. D4t Vin Dé

San lugng cta riing la chi tiéu phan anh stic

TOM TAT

Muc tiéu ctia nghién ctiu nay la phan tich sy bién ddi ctia san san
lugng riing Keo lai theo tu6i va nhiing lap dia khac nhau. Pac diém
cua rung Keo lai tii tudi 2 dén 10 da dugc thu thap tu 50 6 tiéu
chuén véi kich thude 500 m* Lap dia cta riing Keo lai da dugc
danh gid theo 5 cp chi s6 lap dia tii I dén V. Cac ham chi s6 lap dia
da dugc xay dung tu chiéu cao clia 50 ciy uu thé tai tudi 10. Cac
ham san lugng & muc ciy binh quan da dugc x4y dung tii chiéu
cao ctia 50 cdy tai tudi 10. Két qua nghién ctu cho thdy 5 chi s6
lap dia cua rting Keo lai tti I dén V tuong ting la 28, 25, 22, 19 va
16 m. San lugng ctia riing Keo lai thay d6i ro rét theo tudi va lap
dia. Tudi 2 la thoi di€ém duong kinh va chiéu cao ctia riing Keo lai
chuyén ti giai doan sinh trudng nhanh sang giai doan sinh trudng
chim. Tu6i 5 1a thoi diém san lugng gob cua riing Keo lai chuyén
tu giai doan sinh truéng nhanh sang giai doan sinh truéng cham.
Niéng sudt gb trung binh hang nam cta ring Keo lai 10 tu6i trén
5 chi s6 lap dia tu I dén V tuong ting la 38,8, 28,6, 20,2, 13,6 va
8,5 m*/ha. Tudi thanh thuc s6 lugng cua riing Keo lai trén 5 cdp chi
s0 lap diala 9 nam.

xay dung cac ham san lugng d6i v6i nhiing loai
cay g6 khac nhau. Cac nha 1am hoc st dung san
lugng riing khong chi d€ danh gid va so sanh stic

san xudt cta lap dia. L4p dia la tong hgp nhiing
diéu kién moi truong (khi hiu, dat, dia hinh,
hoat dong cua sinh vé4t) anh hudng dén riing.
San lugng rung trong khong chi thay déi theo
loai ciy gb va cdu truc, ma con theo tudi va lap
dia. Trong lam hoc, stic san xudt cta lap dia &
riing trong thuong dugc danh gia theo chi s6 lap
dia (Site Index = SI). Chi s6 SI la chiéu cao trung
binh ctia nhiing ciy uu thé & tudi co s6. Tudi co
s& 1a tudi ring dugc chon d€ phan chia chi s6
SI. G Viét Nam, nhiéu nghién ctiu (Nguyen &
Dao, 1988; Tran, 2019; Nguyen & Tran, 2020) da

san xudt cua cac lap dia, ma con xay dung cac
phuong thiic 1am sinh (Nguyen, 2002; Vu, 2012).
Céc nha kinh t€ st dung san lugng hay trii lugng
g0 d€ phan tich hiéu qua tai chinh va kinh té caa
ring (Vo & ctv., 2019; Lee & ctv., 2022).

Tong dién tich ring trong cua tinh Pong Nai
tinh dén nam 2022 la 48.964 ha (DNPC, 2022);
trong do rung san xuat la 26.977 ha (55,1%).
Phan 16n rting san xudt la riing Keo lai (Acacia
hybrid). Riing Keo lai dugc trong tap trung & 5
huyén: Xuan Ldc, Vinh Ctiu, La Nga, Tan Phu va
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binh Quan. Tran (2019) da phan chia riing Keo
lai tai tinh Dong Nai thanh 3 cap chi s6 SI dua
theo chiéu cao cua cay uu thé tai tudi 8; trong
do khoang cach gitia 2 cép chi s6 SI ké céan la
4 m. Nguyen & Tran (2020) da xay dung cac ham
thé tich than ciy binh quén cua riing Keo lai &
tinh Dong Nai theo 2 bién duong kinh va chiéu
cao. Trong kinh doanh rting véi cuong do cao, chi
s6 SI thuong dugc phén chia thanh 5 cép; trong
d6 khoang cach gitia 2 cip chi s6 SI ké can dao
dong tii 2 dén 3 m. Méc khac, chi s6 SI thay déi
tlly theo dang ham va tudi co s& dé phan chia chi
s6 SI. San lugng cta rling trong khong chi phu
thudc vao tudi, ma con ca 1ap dia. Vi thé, phan
chia chi s6 1ap dia va xac dinh moéi quan hé gitia
san san lugng cta riing Keo lai v6i tudi va nhiing
14p dia khac nhau la vin d€ can dugc dét ra. Xuat
phat tti nhiing van dé dit ra trén day, muc tiéu
ctia nghién ctu nay 1a phan tich sy bién d6i ctia
san lugng riing Keo lai theo tudi va nhiing lap dia
khac nhau tai tinh Dong Nai. Két qua ctia nghién
ctiu nay la co s& khoa hoc dé thong ké san lugng,
lap biéu qua trinh sinh trudng va phan tich hiéu
qua tai chinh va kinh t€ d6i véi riing Keo lai tai
tinh Dong Nai.

2. Phuong Phap Nghién Ciu
2.1. boi tugng va dia di€ém nghién ciu

baéi tugng nghién ctiu 1a riing Keo lai (Acacia
hybrid) tii 1 dén 10 tudi. Mat d6 trong ring Keo
lai ban dau la 1.667 cay/ha. S6 liéu vé riing Keo
lai dugc thu thap tai 3 huyén: Xuan Loc, La Nga
va Vinh Ctiu thudc tinh Pong Nai. Day la ba khu
vuc c6 dién tich riing Keo lai I6n nhat va lap dia
da dang. Thoi gian nghién ctu tii 2018 dén 2020.
Khu vuc nghién ctiu mang dic tinh chung cta
khi hiu nhiét d6i gié muia. Hang ndm khi hau
phan chia thanh hai mtia mua va kho r6 rét. Mua
mua kéo dai 6 thang tii thang 5 dén thang 11, con
mua kho tii thang 12 nam trudc dén thang 4 ndm
sau. Nhiét do khong khi dao dong tii 23,9 dén
29,0°C. Lugng mua dao dong tui 2.400 dén 2.800

mm/nam. D6 &m khong khi trung binh 80%. o
cao dao dong tii 80 dén 120 m so v6i mét bién.
Riing Keo lai dugc trong trén dit xam phat trién
tu phu sa ¢6, dat nau do trén da bazan va dat do
vang trén da phién sét.

2.2 Phuong phap thu thap s6 liéu

Nghién ctiu nay xdc dinh san lugng cta ciy
binh quén (duong kinh = D, cm; chiéu cao = H,
m; thé tich = V, m?) va riing Keo lai (mét d¢ =
N, céy/ha; tiét dién ngang than = G, m*/ha; tr
lugng gdb = M, m*/ha) dat dén tudi nhét dinh (A,
nidm). D€ thu thap cac chi tiéu san lugng, riing
Keo lai da dugc phan chia thanh 5 cap A véi moi
cdp A =2 ndm (A = 2, 4, 6, 8 va 10 nam). Mdi
cdp A dugc thu thap 10 6 tiéu chuidn dién hinh
(OTC). Tinh dién hinh dugc x4c dinh theo 5
tinh trang sinh trudng cua rting Keo lai (rat tot,
tot, trung binh, xdu va rit xau) & cac cip A. Téng
6 5 cdp tudila 50 OTC. Dién tich OTC la 500 m?
(25 x 20 m). Cac OTC dugc phan b6 déu vao 5
tinh trang sinh trudng cta riing Keo lai.

Trong mdi ¢ tiéu chudn, tudi riing Keo lai
dugc xac dinh theo ho so trong riing. Tat ca cac
cay trong cac OTC dugc do duong kinh (D, cm)
bang thudc kep kinh véi d6 chinh xdc 0,5 cm.
Chiéu cao toan than (H, m) dugc do dac biang
thudc Blume leise. Trong moéi OTC tai tudi 10,
chon 20% s6 cay uu thé d€ phan chia cac cép chi
s0 SI cua rting Keo lai. Nhiing céy uu thé c6 H
16n nhat (H,, m) va D Ién nhit (D, cm) trong
OTC.

Sinh trudng cua cay uu thé va cay binh quan
sau 10 ndm dugc xac dinh bdng phuong phép
giai tich. Cdc cay giai tich phan b6 déu riing
Keo lai sinh trudng rat tot, tot, trung binh, xau
va rat xau; trong d6 moéi lap dia 1a 13 ciy uu thé
va 10 céy binh quan. Téng s6 cay giai tich la 65
cay uu thé va 50 cay binh quan. Cay binh quan
la cay c¢6 D tuong duong véi cay co tiét dién
ngang binh quan (Gbq, m?). Nhiing cay giai
tich c6 than thing va tron déu; tén 14 tron déu;
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khong bi cut ngon; sinh trudng binh thudng.
Cac cay giai tich dugc chdt ha cach mat dat
10 cm. Chiéu dai than cay vu thé (H, m) va cay
binh quan (H, m) dugc xdc dinh bang thudc
day véi do chinh xac 1,0 cm. Théan cay dugc
phan chia thanh céc phan doan véi chiéu dai (L)
100 cm; doan ngon c6 chiéu dai (Ln) trén dudi
100 cm. G mdi phan doan ctia cay giai tich, cua

cac thét 6 dau 16n va ddy doan ngon. Puong
kinh va bé rong ctia cac vong ndm trén cac thét
dugc xac dinh bing thudc Panme v6i d6 chinh
xac 0,1 mm. Pdc trung thong ké D va H cta cay
uu thé va cay binh quan dugc téng hop tuong
ing & Bang 1 va Bang 2. Bang 3 tng hop tiét

dién ngang binh quén (G
g0 binh quan (M

BQ
m’/ha) ctia riing Keo lai.

m*/ha) va san lugng

Bang 1. Dac trung thong ké duong kinh va chiéu cao cay uu thé cua riing Keo lai

A (ndm) n(cdy) D, (cm) Dy Dy oM™ + Sd! CV%?
2 50 4,9 3,2 6,7 3,5 1,1 22,9
4 50 10,4 7,9 13,3 54 1,5 14,3
6 50 13,4 10,5 16,7 6,2 1,7 12,4
8 50 15,2 10,7 20,4 9,7 2,6 17,5
10 50 17,2 13,5 23,2 9,7 2,2 12,7

A (ndm) n(cdy) H,(m) Hp i Hp, DMax™ + Sh! CV%?
2 50 6,5 3,9 8,9 5,0 1,6 24,3
4 50 13,7 9,2 17,5 8,3 2,3 17,0
6 50 17,6 11,9 22,2 10,3 2,7 15,2
8 50 20,0 13,3 27,0 13,7 3,8 19,0
10 50 22,5 15,5 30,0 14,5 3,6 15,8

1Sd va Sh = Sai léch chudn ctia s6 trung binh; >CV% = Heé s6 bién djng.

D, Dudng kinh ciia cday vu thé; H ;: chiéu cao ctia cdy uu thé.
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Bang 2. Ddc trung thong ké duong kinh va chiéu cao cay binh quan ctia rling Keo lai

A (ndm)  n(cay) DBq (cm) D, D,.. D,.. Dy, + Sd! CV%?
2 50 5,1 3,2 7,0 3,8 1,5 29,6
4 50 9,8 6,1 13,4 7,3 3,1 31,8
6 50 12,6 7,9 17,4 9,5 3,4 26,9
8 50 14,6 9,1 20,0 10,9 4,2 28,8
10 50 16,0 10,0 22,0 12,0 5,0 31,3

A (ndm)  n(cay) HBq (m) H,,. H,. H,, -H,. + Sh! CV%?
2 50 5,9 4,1 7,6 3,5 1,3 22,2
4 50 11,9 8,3 15,4 7,1 2,8 23,6
6 50 15,6 10,9 20,3 9,4 3,4 21,8
8 50 18,1 12,7 23,6 10,9 4,1 22,6
10 50 20,0 14,0 26,0 12,0 4,6 23,0

!Sd va Sh = Sai léch chudn ciia s6 trung binh; 2*CV% = H¢ s6 bién dong.
D, : Budng kinh cdy binh quén; H, : Chiéu cao cdy binh quan.

Bang 3. Dac trung thong ké tiét dién ngang va san lugng gb binh quan cua riing Keo lai

A (ndm) GBq (m?*/ha) (S G G Gutin + SG! CV%?
2 3,5 1,8 54 3,6 1,4 41,3
4 10,2 5,2 15,9 10,7 4,2 41,5
6 15,6 8,1 24,2 16,1 6,4 40,9
8 19,5 10,4 30,0 19,6 7,8 39,8
10 22,2 12,0 33,8 21,8 8,6 38,9

A (nam) MBq (m*/ha) M, M, M, -M + SM! CV%?
2 13,1 4,9 23,5 18,6 7,4 56,8
4 64,3 24,2 1153 91,1 36,3 56,4
6 123,3 47,3 220,0 172,7 68,8 55,8
8 175,9 68,8 311,6 242,8 96,6 54,9
10 219,5 87,4 385,8 298,4 118,7 54,1

ISG va SM la sai léch chudn ciia s6 trung binh; °CV% = Hg¢ s6 bién djng.
G,,: Tiét dién ngang binh qudn; M, : Sdn lugng gé binh quan.
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2.3. Phuong phap xti ly s6 liéu

2.3.1. Xay dung ham chiéu cao ciy uvu thé cua
riing Keo lai

(a) Xay dung ham udc ligng H  binh quan
chung theo tudi ctia rling Keo lai. Ham H =
f(A) dugc md ta bang ham Korf (1929) (Ham 1);
trong do a,a vaa, 13 cc tham s6. SG di chon
ham Korf la vi ham nay mo ta tot quy ludt sinh
trudng cua riing trong trong giai doan tu tudi
non dén tudi gan thanh thuc.

H, = a xexp(-a,xA™*) (1)

Theo dinh nghia, chi s6 SI'la H | tai tudi co s&
(A, ndm) (Ham 2).

SI = a xexp(-a,xA *) (2)

Chia ham 1 cho ham 2, nhan digc ham H &
dang ham 3.

H, = SIxexp(-a,xA™*)/exp(-a'xA *) (3)

(b) Xdc dinh tudi co sé (A, nam) d€ phan
chia cac chi s6 SI. V€ ly thuyét, néu chon A khac
nhau, thi sailéch dy dodn H, tai tudi A cling khéc
nhau. D6i v6i riing Keo lai 6 tinh Dong Nai, bién
d6 tudi dao dong tii 1 dén 10 nam. Vi thé, tudi A
thich hgp da dugc chon trong khoang tudi 6 dén
10 ndm. Tudi A thich hgp la thsi diém ma ham
H_ tai A dugc st dung dé€ udc lugng H | tai tudi
A (ndm) vdi sai léch nho nhat (SSE,, ).

(c) Phan chia cic cip chi s6 SI. Chi s6 SI
phan anh chat lugng 14p dia hay ning sudt cta
lap dia. Trong nghién ctiu nay, chat lugng lap dia
ctia rting Keo lai da dugc phén chia thanh 5 cap;
trong do cép I, I, III, IV va V tuong ting 1a l4p
dia rat tot, tot, trung binh, xau va rat xdu. Nam
cap lap dia nay dugc danh gia theo 5 cap chi s6
SI. Chi s6 SI'la H tai tudi co s& (A, nim).

(d) Xay dung cac ham H | theo cdc cap chi s6
SI. Cac ham H ctia 5 cép chi s6 SI da dugc xay
dung tui 50 cay giai tich theo ham 3; trong d6 SI la

chiéu cao ctia nhiing cay uu thé tai tudi A .

(e) Kiém dinh kha ning tng dung cua cac
ham H_ d€ phan chia cdc cip chi s6 SI. Khd ning
ting dung ctia 5 ham H | déi véi 5 cap chi s6 SI da
dugc kiém dinh tu 15 cay giai tich khong tham
gia xay dung ham H_; trong d6 moi cap chi s6 SI
la 3 cay. Miic d6 phu hop gitia ham H ) & méi cdp
chi s6 SI'so v6i ham H clia nhiing cay kiém tra
da dugc kiém dinh bing phuong phap so sainh
diém chén va do ddc ctia cdc ham héi quy tuyén
tinh bac 1 (Vasilevich, 1969). D€ dat muc dich
nay, tridc hét mo ta 5 ham H trén 5 cap chi s6
SIva 5 ham H u6c lugng tii nhiing cay kiém tra
bang ham Korf (Ham 1). K& dén tuyén tinh hoa
cac ham nay theo dang ham 4. Sau dé so sanh
diém chén (a) va d6 doc (b) cua cac ham nay.
Gia thuyét: Piém chan va d6 ddéc cua cic ham
nay la bang nhau. Khi P > 0,05, thi cic ham H
& mdi cdp chi s6 SI 1a phtu hop. Trai lai, khi P <
0,05, thi cicham H & moi cp chi so SI1a khong
phu hop.

Ln(Ln(m/H,)) =Ln(a ) - a, xLn(A) (4)

Dit Ln(Ln(m/H)) = Y; Ln(a,) =a;a,=b va
Ln(A) =X. Tu dé, Y =a - bxX.

(f) Xéay dung bi€u H va dusdng cong chi s6
SI. Gia tri H | ctia riing Keo lai tai tudi A dugc xac
dinh bang cach thay thé A va A vao cicham H |
tuong ting véi 5 chi s6 SI. Sau d6 xay dung do thi
duong cong H va chi s6 SI; trong d6 truc tung la
H,, va S, con truc hoanh 1a A (nam).

2.3.2. Xay dung cac ham san lugng cua riing
Keo lai theo cac chi s6 lap dia

(a) Ham d¢ thon than. Trong nghién ctiu nay, tac
gia dé xudt ham d¢ thon than (Dh, cm) & muc ciy
binh quéan theo dang ham 5. O ham 5, Dh (cm) = d6
thon than; D (cm) = dudng kinh than ngang nguc; H
(m) = chiéu cao toan thin; Y = (h/H); h (m) = chiéu
cao tui gdc dén nhiing vi tri khac nhau trén than; X =
(H - h)/(H-1,3); A = tudi rting; SI = chi s6 SI; a,-a, la
cdc tham s6 ciia ham Dh. Ham 5 dugc st dung d€ xdc
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dinh thé tich (V, m*) clia cdc phén doan trén than cay
binh quén.

Dh = a;(D*H)*(as - \[Y)¥
K=aY +aY*+aX+a/(D/H) +a,SI/A) (5)

(b) Ham sinh trudng D, H va thé tich (V, m’)
& mtc cay binh quan. Ba ham nay dugc dé xuat
6 dang ham 6; trongd6 Y =D, Hva V, SI = chi s6
lap dia, Ln = logarit co s6 Neper, A = tudi riing,
conb, b, b, vab,laba tham s6.

Y = exp(b, + b, xLn(SI) - b,xA™) (6)

(c) Ham hinh s6 than ngang nguc (F) & mtc
cay binh quén. Ham F dugc mo ta theo ham 7;
trong d6 D va H tuong ting la D va H ctia cay
binh quén, con S, dén c, = cac tham s6. Ham 7
dugc st dung dé xac dinh thé tich (V, m®) cta cay
binh quén theo cong thiic V = gxHxF; trong dé g
la tiét dién ngang, F 1a hinh s6, D va H tuong ting
la duong kinh va chiéu cao ctia cay binh quéan &
cac tudi.

F = ¢ xD*'xH 7)

(d) Ham san lugng gob cta riing Keo lai. San
lugng gb cay ding cta riing Keo lai tai tu6i A
(MA, m’/ha) trén 5 chi s6 SI dugc xac dinh theo
cong thiic 8; trong d6 N, V| , tuong ting la mat
do6 va thé tich ctia cay binh quan trén 5 chi s6 SI
tai tudi A. Trong nghién ctiu nay, tac gia dé xudt
ham mét d6 ctia riing Keo lai tai tudi A trén 5 chi
s0 SI c6 dang ham 9; trong d6 d, d va d, la ba
tham s8, SI = chi s6 14p dia. Su bién d6i san lugng
gd cua riing Keo lai theo A trén 5 chi s6 SI dugc
mo ta theo ham 6; trong d6 Y 1a san lugng g6 tai
tudi A (M,, m*/ha).

Y, = NA><Vqu (8)
N, = d xexp(-d,xA) +d /exp(SI/A) (9)
2.3.3. Panh gia sai léch ctia caic ham san lugng

Cac tham s6 hoi quy va nhiing thong ké sai
léch ctia cdc ham san lugng dugc xdc dinh bang

phuong phap hoéi quy va tuong quan phi tuyén
tinh ctia Marquartz. Mtc d6 chit ché cua méi
quan hé gitia cac bién phu thudc véi cac bién
du dodn dugc danh gia theo hé s6 xac dinh (R%
Cong thtic 10). Sai léch ctia cac ham hoi quy dugc
danh gia theo 4 tiéu chuén: (1) Tong sai léch binh
phuong (SSE; Cong thtic 11); (2) Sai s6 u6c lugng
(SEE; Cong thtc 12); (3) Sai s tuyét doi trung
binh (MAE; Cong thtic 13); (4) Sai s6 tuyét doi
trung binh theo phén tram (MAPE; Cong thtic
14). 0 cong thuc (10)-(14), Y, va Y, tuong ung la
bién phu thudc thuc té va udc lugng; qu la gia tri
binh quén thyc t€ ctia bién phu thudc; n = dung
lugng mau; p = s6 tham s6 ctia ham héi quy. Céc
budc phan tich héi quy va tuong quan dugc thuc
hién bang phan mém théng ké STATGRAPHICS
Centurion XV.I 15.1.02.

R2=(1 - (SSE/SST))*x100 (10)
SSE =YL, (Yi - Yj)? (11)
SST =Y (Yi — Ybqg)?

SEE = \/% (12)
MAE = 3L ((IYi = Yj|)/m) (13)
MAPE = (1/n)(|YY,|/Y:)*x100 (14)

3. Két Qua va Thao Luén

3.1. X4y dung ham chiéu cao cdy uu thé cua
riing Keo lai

Nhiing phan tich héi quy cho thdy ham uéc lugng
H_ cta riing Keo lai tii 1 dén 10 tudi c6 dang nhu
ham 15. Him nay nhan hé s6 xac dinh rét cao (1? =
99,66%) va sai léch rat nho (MAPE = 2,2%). Vi thé,
ham 15 dugc st dung d€ udc lugng H | tai tudi A ctia
riing Keo lai.

H, = 42,3957xexp(-2,85087x A7) (15)

r* = 99,66%; SEE = +4,7; MAE = 0,28; MAPE
=2,2%.
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3.2. Xac dinh tudi co s¢ d€ phén chia chi s6 lap
dia cua riing Keo lai

Tu ham 15, gid tri H tai A dugc xdc dinh
theo ham 16; trong d6 H, la H binh quén tai
tudi A . Trong nghién ctiu nay, tudi A thich hop
dugc gia dinh tai tudi 6, 8 va 10 ndm. Khi thay

H, . ,AvaA, =6 8val0vao ham 16, két qua
nhan dugc H udc lugng tuong ting tai tudi A
(Bang 4). S6 liéu ¢ Bang 4 cho thdy tdng sai 1éch
(SSE) nhén gia tri cao nhat tai tudi 8 (0,69), thap
nhat tai tudi 10 (0,38). Vi thé, tudi 10 dugc chon
la tudi co s& d€ phan chia cac cip chi s6 SI ctia
riing Keo lai.

Hy=H, . xexp(-2,85087x A7) /exp(-2,85087x A7) ~ (16)

Bang 4. Udc lugng chiéu cao ciy vu thé ctia riing Keo lai tai A0 = 6 dén 10 ndm

A Hy o H,, u6c lugng tai A (ndm) Sai léch (SSE) tai A (ndm)
(nam)
(m) 6 8 10 6 8 10

2 6,5 7,0 6,8 6,9 0,20 0,08 0,17
4 13,7 13,5 13,1 13,4 0,04 0,26 0,07
6 17,6 17,6 17,2 17,5 0,00 0,15 0,01
8 20,0 20,5 20,0 20,4 0,23 0,00 0,13
10 22,5 22,6 22,1 22,5 0,01 0,20 0,00

Tong sai léch (SSE) 0,48 0,69 0,38

3.3. Phan chia cac chi s6 14p dia cua riing Keo lai

Chi s6 SI cua riing Keo lai dugc phan chia
thanh 5 cdp tii I dén V. Gid tri H_ binh quén ctia
riing Keo lai tai tudi A, (10 ndm) dao dong tu
15,5 dén 30,0 m; trung binh 1a 22,5 m (Bang 1).
Néu phan chia H | tai tudi 10 thanh 5 cap va mdi
cép cach nhau 3 m, thi 5 cip chis6 SItii [ dén V
tuong ting la 28, 25, 22, 19 va 16 m. Nam cap chi
s6 SI tai tudi 10 dugc ki hiéu tuong ting la SL,,
SL,, SL,, ST, vaSI .

25> Y22

3.4. Xay dung cac ham chiéu cao ciy uu thé
trén cac cap chi so lap dia

Cac ham H trén 5 cdp chi s6 SI tu I dén V
dugc xay dung theo ham 16; trong d6 H, la
5 cép chi s6 SI tai tudi A0 (SI = 28, 25, 22, 19 va
16 m). Cac ham H | tuong tng véi 5 cap chi s6 SI
c6 dang nhu ham 17 dén 21 (Bang 5).
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Bang 5. Cac ham chiéu cao céy uu thé trén 5 cdp chi s6 14p dia ctia riing Keo lai

Chi s6 SI Cac ham H theo 5 cdp chi s6 site index (SI) Ham
28 H, = 28xexp(-2,85087x A *017%) [exp(-2,85087x 10 6017) (17)
25 H, = 25xexp(-2,85087x A5017) [exp(-2,85087x 10-55017) (18)
22 H,_ = 22xexp(-2,85087x A05017) /exp(-2,85087x 10-055179) (19)
19 H, = 19xexp(-2,85087x A 055017) /exp(-2,85087x10-265017%) (20)
16 H, = 16xexp(-2,85087x A 05079)/exp(-2,85087x 1005017 (21)

3.5. Kiém dinh cic ham chi€u cao ciy uu thé
trén 5 cip chi s6 SI

Phan tich héi quy cho thdy ham H | uéc lugng
déi véi 15 cay kiém tra trén 5 cép chi s6 SI co
dang nhu ham 22. Khi thay thé A, A0 va SI vao
ham 22, x4c dinh dugc H ) udc lugng doi véi 15
cay kiém tra trén 5 cdp chi s6 SI.

H, = exp(0,703166 + 0,972012xLn(SI) -
2,848x A 0631%5) (22)

R? =99,6%; SEE = 0,131; MAPE = 2,0%.

Béng cdch tuyén tinh hoa 5 ham H uéc lugng
(Ham 17 dén 21) va 5 ham H ctia nhiing cay
kiém tra trén 5 cép chi s6 SI (Ham 22), xac dinh
dugc diém chan (a) va d6 d6c (b) ctia 10 ham hoi
quy tuyén tinh trén 5 cip chi s6 SI (Bang 6). SO
liéu 6 Bang 6 cho thdy diém chin (a va @) va do
déc (b va b)) caa 5 ham H udc ligng va 5 ham
H_ ctia nhiing ciy kiém tra khac nhau khong r6
rét (P > 0,05). Diéu d6 chiing to 5 ham 17 dén 21
la nhiing ham thich hop dé xay dung biéu H va
duodng cong chi s6 SI d6i véi riing Keo lai ¢ tinh
bong Nai.

Bang 6. So sanh di€ém chdn (a va @) va d6 doc (b va b’) ctia 5 ham H ) udc lugng d6i v6i 5 cdp chi s6
SIvéi 5 ham H | clia nhiing ki€m tra trén 5 cdp chi s site index (SI)

Cap SI Ham H_ udc lugng Ham H kiém tra Mtic y nghia
alt) b W b'(2) Pa Pb
16 1,1153 -0,5312 1,1172 -0,5290 0,495 0,837
19 1,0717 -0,5981 1,0749 -0,5931 0,064 0,380
22 1,0390 -0,6723 1,0394 -0,6632 0,077 0,127
25 1,0182 -0,7575 1,0171 -0,7457 0,120 0,433
28 1,0105 -0,8580 1,0078 -0,8426 0,343 0,617

W @Piém chin va do d6c ctia cdc ham hoéi quy tuyén tinh.

3.6. Xay dung biéu chiéu cao ciy uu thé cua
riing Keo lai

Biéu chiéu cao H  va cac dudng cong chi s6 SI
cua riing Keo lai dugc xay dung bang cach thay

thé tudi (A, ndm) tii 1 dén 10 ndm vao 5 ham 17
dén 21 (Bang 7). D6 thi bi€u dién su thay déi ctia
H,, va chi s6 SI theo A ctia rling Keo lai dugc xay
dyng véi truc tung la H | va SI, con truc hoanh la
A nam (Hinh 1).
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Bang 7. Chiéu cao cay uu thé tii tudi 2 dén 10 trén 5 cdp chi s6 lap dia cta riing Keo lai

A (ndm) Chiéu cao H (m) trén 5 chi s6 SI (site index)
28 25 22 19 16
2 8,6 7,7 6,8 5,8 49
3 13,1 11,7 10,3 8,9 7,5
4 16,7 14,9 13,1 11,3 9,5
5 19,5 17,4 15,3 13,2 11,1
6 21,8 19,4 17,1 14,8 12,4
7 23,7 21,2 18,6 16,1 13,5
8 25,3 22,6 19,9 17,2 14,5
9 26,8 23,9 21,0 18,2 15,3
10 28,0 25,0 22,0 19,0 16,0

3.7. San lugng cua riing Keo lai trén nhiing lap
dia khac nhau

3.7.1. Xay dung cac ham san lugng cta riing
Keo lai

Nhiing phan tich héi quy va tuong quan cho
thdy ham Dh & mic cay binh quan c¢6 dang nhu
Ham 23.

Dh = 1,19402x(D*xH)*28538x(1 56072 -\[Y)*  (23)

K = (-0,813596xY+2,80527xY2+0,0829398
xX + 0,96836x(D/H)) - 0,0202976x(SI/A)

R?=99,9%; SEE = 0,0367; MAPE = 2,5%

Cac ham san lugng & mtc cay binh quan (D,
H, V) va quan thu Keo lai (N, G, M) trén 5 cép
chi s6 SI ¢6 dang nhu ham 24 dén 30 (Bang 8).
Cac ham nay déu nhén hé s6 xac dinh rat cao (R*
> 99,0%) va sai léch nho (MAPE < 5%). Vi thé,
ching dugc st dung d€ uéc lugng san lugng ctia
riing Keo lai.

Chiéu cao Hp (m) SI (m)
28 - 28
16 S
32 To--1—1 25
22 _ i L o PO
20 I S o . el
18 L e ] 19
16 W e e o e B
TR R s o et 10
12 e e
10
8
6
4
2
0 . .

5 6 7 8 9 10A (nam)

Hinh 1. Dudng cong chiéu cao cay uu thé (H,, m) va chi s6 SI-site index (m) tai tudi 10 ctia riing
Keo lai ¢ tinh Dong Nai. Dudng lién nét la cap H binh quan ctia nhiing cay uu thé trén 5 cap lap dia.
Duong diit doan la ranh gidi gitia hai cap H | ké can trén 5 cap lap dia.
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Bang 8. Cac ham san lugng cta riing Keo lai tai tinh Dong Nai

Cac ham san lugng: R*(%) +SEE MAPE Ham
D = exp(0,639476 + 1,00018xLn(SI) - 2,90292x A0:445%) 99,8 0,03 03 (24
H = exp(0,893052 + 0,99978xLn(SI) - 3,06554xA*!1€) 99,8 0,03 0,3 (25)
V = exp(-7,32484 + 2,79806xLn(SI) - 8,35365xA**17) 99,9  0,0005 3,3 (26)
F = 0,8299xD 013998 x [{-0:05961 99,9 0,0001 0,3 (27)
N = 1685,66xexp(-0,0581583xA) + 601,645/exp(SI/A) 98,6 22,4 1,1 (28)
G = exp(-1,81035 + 1,88423xLn(SI) - 4,33503x A0668509) 99,8 0,26 3,4 (29)
M = exp(-1,81876 + 2,70516xLn(SI) - 6,90119x A0747526) 99,9 0,97 50  (30)

SEE: Sai s6 udc lugng; MAPE: Sai s0 tuyét doi trung binh theo phdn tram.

3.7.2. San lugng cua riing Keo lai trén nhiing
lap dia khac nhau

Bang cach khdo sat cac ham 24 dén 30 & Bang
8, xac dinh dugc lugng ting truéng D, Hva V &
muc cay binh quan, G va M ctia rling Keo lai trén
5 cdp chi s6 SI. Bang 9 dén Bang 12 dan tom tét
tang truéng D va H & muc cay binh quan va M
ctia rting Keo lai trén 5 cap chi s6 SI. Buong kinh
va chiéu cao binh quan ctia riing Keo lai thay déi
1o rét theo A va chi s6 SI (Bang 9 va 10). Lugng
ting trudng D hang nam lén nhat (ZD,, ) gia
ting dan tu chi s6 SI , (2,7 cm/nam) dén chi s6
SL, (3,7 cm/ndm) va chi s6 SL, (4,6 cm/nam);
binh quan 5 chi s6 SIla 3,7 cm/nam. Lugng tang
trudng D binh quan ndm 16n nhat (AD,, ) gia

ting dan tu chi s6 SI , (2,2 cm/ndm) dén chi s6
SL, (3,1 cm/ndm) va chi s6 SL, (3,9 cm/ndam);
binh quén 5 chis6 SIla 3,1 cm/ndm. Lugng tang
truéng H hang ndm l6n nhét (ZH,, ) gia tang
dan tu chi s6 SI, (2,2 m/ndm) dén chi s6 SI,
(3,0 m/nam) va chi s6 SL, (3,9 m/nam); binh
quén 5 chi s6 SI'la 3,0 m/ndm. Lugng tang truéng
H binh quan ndm I6n nhat (AH,, ) gia taing din
tli chi s6 SI, (1,9 m/ndm) dén chi s6 SI, (2,7 m/
nam) va chi s6 SI; (3,7 m/nam); binh quan 5 chi
s6 SI 13 2,7 m/nim. Thoi diém xuit hién ZD,, ,
AD, ,ZH, vaAH  trén>5 chi s6 SI tai tudi 2.
Vi thé, tudi 2 1a thoi diém D va H ctia riing Keo
lai chuyén ti giai doan sinh truéng nhanh sang
giai doan sinh truéng cham.

Bang 9. Dic trung tang trudng duong kinh binh quan cta riting Keo lai trén 5 chi s6 14p dia

Chi s6 SI Lugng ting trudng hang nim Lugng ting trudng binh quin nam
(siteindex)  zp, A (nam) D (cm) AD, A (nam) D (cm)

(1) 2 3) (4) (5) (6) (7)

16 2,7 2 4,5 2,2 2 4,5

19 32 2 53 2,7 2 53

22 3,7 2 6,2 3,1 2 6,2

25 4,2 2 7,0 3,5 2 7,0

28 4,6 2 7,8 39 2 7,8

Binh quan 3,7 2 6,2 3,1 2 6,2
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Bang 10. Dic trung ting trudng chiéu cao binh quén ctia riing Keo lai trén 5 chi s6 1ap dia

Chi s6 SI Lugng tang truéng hang nam Lugng tang truéng binh quan ndm
(siteindex) 7y A (nim) H (m) AH,, A (nam) H (m)
(1) ) (3) 4) (5) (6) (7)
16 2,2 2 3,9 1,9 2 3,9
19 2,6 2 4,6 2,3 2 4,6
22 3,0 2 53 2,7 2 5,3
25 3,4 2 6,0 3,0 2 6,0
28 3,9 2 6,8 3,4 2 6,8
Binh quéin 3,0 2 5,3 2,7 2 5,3

Sén lugng gb céy diing cua riing Keo lai thay
d6i ro rét theo A va chis6 SI (Bang 11 va 12; Hinh
2). So v6i san lugng gb ciy diing cta riing Keo
lai tai tudi 10 trén chi s6 SI, (100%), dai lugng
nay & chi s6 SI , SI;, ST, va S, thdp hon tuong
ung 78%, 65%, 48% & 27%. Lugng tang tridng
san lugng gb hang nam I6n nhat (ZM,, ) va binh
quén nam I6n nhat (AM,, ) gia tang dan tu chi
s0 SI (tuong ting ZM,, = 11,6 m’/hava AM,
= 8,6 m’/ha) dén chi s6 SI, (tuong ting ZM,, =
27,4 m*/hava AM,, = 20,3 m*/ha) va chi s6 SI

(tuong ting ZM, = 52,6 m’/hava AM, = 39,0
m>®/ha). N6i chung, nang sudt gb trung binh hang
ndm cta ring Keo lai 10 tudi trén 5 chi s6 SI tu
I dén V tuong ting la 38,8, 28,6, 20,2, 13,6 va 8,5
m’/ha. Thoi diém xudt hien ZM,, va AM, trén
5 chi s6 SI tuong ting tai tudi 5 va 9. Vi thé, tudi
5 1a thoi diém san lugng gb cua riing trong Keo
lai chuyén ti giai doan sinh trudng nhanh sang
giai doan sinh trudng cham. Tudi thanh thuc s6
lugng cua rting Keo lai trén 5 cip chi s6 SI'1a 9
nam.

Bang 11. San lugng go ciy ding cta riing Keo lai trén 5 chi s6 1ap dia

Sén lugng gob cla riing trong Keo lai trén 5 chi s6 14p dia (m?/ha)

A (nam)
ST, SL, SL, SL, SL, Binh quén
2 4,8 7,7 114 16,1 21,9 12,4
4 254 40,4 60,0 84,8 115,2 65,2
6 48,1 76,6 113,8 160,9 218,6 123,6
8 68,3 108,7 161,5 2283 310,2 175,4
10 85,4 1359 202,1 285,6 388,1 219,4

SI: site index.
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Bang 12. Dic trung ting trudng san lugng gb cay diing cua riing Keo lai trén 5 chi s6 lap dia

Chi s6 SI Lugng tang truéng hang nam Lugng tang truéng binh quan ndm
(siteindex) — 7pp A (nim) M (m¥/ha) AM,, A (nam) M (m¥/ha)
(1) ) (3) (4) (5) (6) (7)

16 11,6 5 36,9 8,6 9 77,2
19 18,4 5 58,8 13,7 9 122,9
22 27,4 5 87,4 20,3 9 182,7
25 38,7 5 123,5 28,7 9 258,1
28 52,6 5 167,9 39,0 9 350,7
Binh quéin 29,7 5 22,1 9 198,3

ZM va AM (m’/ha trén 1 nam)

& il 10 ] 4 i 4 5 6 7 & L] 1] I 2 i} 4 L & 7 8 4 1

— Dimikadm)  --— AMimd by i —D¥mihanim AV b ) — Vim3 baldm) - AMEmd b o

Tudi (nim) (Sli6) SIjo Sk,

— Dim3 bakm) -~ A0 o i) —Dmihanim) - AMim ) — Dim3 bakm) -~ A0 o i)

Skas Slxg Binh quan

Hinh 2. D6 thi biéu dién tang trudng san lugng gd ciy dling cta riing Keo lai trén 5 chi s6 1ap dia tai
tinh Dong Nai. SI: site index.
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4. Két Luan

Lap dia cua riing Keo lai dugc danh gia theo
chi s6 14p dia. Chi s6 lap dia cua riing Keo lai
dugc phan chia thanh 5 cap tu I dén V. Nam cap
chi s6 lap dia tii I dén V nhan gid tri tuong Ging
la 28, 25,22, 19 va 16 m. San lugng ctia riing Keo
lai thay ddi 1o rét theo tudi va chi s6 1ap dia. Tudi
2 ]a thoi diém D va H ctia riing Keo lai chuyén tu
giai doan sinh truéng nhanh sang giai doan sinh
trudéng cham. Tu6i 5 1a thoi diém san lugng gb
cay diing cua rting Keo lai chuyén tu giai doan
sinh truéng nhanh sang giai doan sinh truéng
chdm. Nang sudt gb trung binh hang nam cta
riing Keo lai 10 tudi trén 5 chi s6 lap dia tit I dén
V tuong ting la 38,8, 28,6, 20,2, 13,6 va 8,5 m*/ha.
Tudi thanh thuc s6 lugng cta riing Keo lai trén
5 cdp chi s6 lap dia 1a 9 ndm. Téc gia kién nghi
cac Ban quan ly rting & tinh Pong Nai c6 thé st
dung két qua ctia nghién ctiu nay dé€ théng ké san
lugng gb va phén tich hiéu qua lam sinh - kinh t€
doi véi riing Keo lai.

L&i Cam Doan

Tac gid cam doan nhiing trich dan tai liéu
tham khao, s6 liéu va két qua ctia bai bao nay la
trung thuc.
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ABSTRACT

The study was carried out to determine the suitable stocking
densities and harvesting methods, and to evaluate the economic
efficiency of Artemia biomass culturing in tarpaulin tanks in Ho
Chi Minh City. The experiment consisted of 8 treatments arranged
in a completely randomized block design with 3 replicates of 2
stocking densities (M1: 1,500 & M2: 2,000 individuals/L) and
4 harvesting frequencies (T1: 1 day/time - 10%, T3: 3 days/time
- 30%, T5: 5 days/time - 50% and T14: 14 days collecting 100%
amount of Artemia biomass in the tank). The study results showed
that the average size of males and females ranged from 9.12 - 9.55 mm
and 9.84 - 11.01 mm, respectively. At day 14, the survival rate at a
density of 1,500 individuals/L accounted for 63.68 + 2.50% which
was statistically significant (P < 0.05) compared to the density of
2,000 individuals/L (60.95 + 1.39%). The mean fecundity of female
Artemia ranged from 70 to 72 embryos/female and tended to
increase gradually from 92 to 101 embryos/female. The harvesting
frequency affected Artemia population composition, density and
biomass yield. After 29 days, the T3M1 treatment yielded the
highest biomass (3.33 + 0.39 kg/m’) and the most optimal profit
with 225.53 + 9.08 thousand VND/kg. The treatment DCM2 gave
the lowest yield (1,22 + 0.27 kg/m®) with a profit of 78.04 + 58.58
thousand VND/kg.
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1. D4t Vin Dé

TOM TAT

Nghién ctiu dugc thyc hién nhim xdc dinh mat d6 nudi va
phuong thiic thu hoach thich hgp, va danh gia hiéu qua kinh té
ctia cac mat d¢ nuoi va phuong thiic thu hoach sinh khoéi Artemia.
Thi nghiém gém 8 nghiém thic dugc bé tri theo kiéu khéi hoan
toan ngau nghién véi 3 1an 1ap lai cta 2 mat do tha (M1: 1.500 va
M2:2.000 ca thé/L) va 4 tan sudt thu tia (T1: 1 ngay/lan - 10%, T3:
3 ngay/lan - 30%, T5: 5 ngay/lan - 50% va T14: 14 ngay thu 100%)
lugng Artemia sinh khoéi trong bé nudi. Két qua nghién ctiu cho
thdy kich thudc trung binh ctia Artemia duc va con cai dao dong
t 9,12 - 9,55 mm va 9,84 - 11,01 mm. O ngay thu 14, ty 1é song
G mat do 1.500 ca thé/L chiém 63,68 + 2,50% cao hon khac biét
c6 y nghia thong ké (P < 0,05) so v&i mat d6 2.000 ca thé/L (60,95
+ 1,39%). Stic sinh san trung binh ctia Artemia cdi dao dong
70 - 72 phoi/con cai va cé xu hudng ting dan dao dong tii 92 -
101 phoi/con cdi vao ngay thi 28. Tan suét thu hoach anh hudng
dén thanh phéan, mat do quin thé Artemia va nang suét sinh khoi.
Sau 29 ngay, nghiém thtic T3M1 cho nédng sudt cao nhat (3,33 +
0,39 kg/m?) va lgi nhuén thu dugc t6i uu nhat véi 225,53 + 9,08
ngan dong/kg. Nghiém thiic PCM2 cho nang suit thap nhat
(1,22 £ 0,27 kg/m?®) véi 1gi nhuén 78,04 + 58,58 ngan dong/kg.

con dugc ban cho céac co s kinh doanh ¢4 canh
lam thtic an tuoi s6ng. Tuy nhién, két qua khao

Trong s6 cac loai thiic an tuci séng dugc st
dung trong nudi ca canh, Artemia dugc st dung
rong rai do tinh tién lgi, sdn cé (Artemia sinh
khoi ¢ dang tuoi song va dong lanh) va giau
dinh dudng (protein, acid béo, sic t6...). Két qua
khao sat so bd cac co s& san xuét thic an cho
ca canh tai TP. H6 Chi Minh cho thdy c6 mot
vai co s kinh doanh da chuyén ddi tit hinh thtic
san xudt ca canh sang nudi Artemia thu sinh
khdi tuoi song. Ban ddu, cic co s& nay san xuat
Artemia sinh khoi chu yéu lam thtic an cho cac
loai ca canh tai trai. V€ sau, Artemia sinh khoi

sat cho thdy nguon cung Artemia sinh khéi cho
thi trudng ca canh tai TP. H6 Chi Minh khong
6n dinh do quy mo san xuét con nho 1é, Artemia
chua dat kich ¢& sinh khéi t6i da da phai tan thu
dé€ ban do ngudn cung khan hiém; cdc hé thong
nuoi Artemia sinh khoéi cht yéu la tdn dung cac
dung cu va vat tu cd san.... Trong khi Artemia c6
thé nuoi sinh khdi trong cac bé 16t bat trong nha
quanh nam ma khong phu thudc vao mua vu va
khi hau. Khi nudi trén bé 16t bat, Artemia sinh
khoi ¢ thé thu hoach cht dong theo kich ¢6 va
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ti 1¢ mong mudn nham t4i uu nang suat cht dong
nguon cung cho thi trudng ca canh.

2. Vat Liéu va Phuong Phap Nghién Ciiu

Thiic 4n st dung nuoi Artemia sinh khdi:
la hon hop cua thiic dn tom su (thtc én dang
bot cho tom su giai doan tii PL (post larvae)
10 - PL17, ¢6 ham lugng dam téi thiéu 43%, xo
tho 2%, do dam 11%, nang lugng trao d6i 3.400
kcal/kg) va cam gao U lén men Saccharomyces
cerevisiae (U trong 24 gid theo ti 1¢&: 1 mg men:
1 kg cam gao) va ngam nuéc man 30%o trong 15
phut (déi véi 1 kg thiic an tom st).

bai tugng thi nghiém: au trung Artemia sp.

giai doan Instar I

Thi nghiém goém 8 nghiém thitc (NT) dugc
bé tri theo kiéu khéi hoan toan ngau nhién gom
2 nhan t6 v6i 2 mat d6 nudi (1.500 va 2.000 ca

thé/L) va 4 phuong thtc thu hoach (1 ngay/lan -
10%/14n, 3 ngay/lan - 30%/1an, 5 ngay/lan - 50%/
lan va thu toan bo 100% vao ngay thd 14). Thi
nghiém dugc bo tri trong 03 dot (moi dot 29
ngay). B nudi 1 m*® trong trai c6 mai che bing
tole sang, cac bé nudi dugc suc khi lién tyc.

Phuong phdp cho dn: hon hgp thiic dn sau
khi ngam trong nudc c6 d6 mdn 30%o dugc loc
qua luéi loc 50 pM. Thu phan dung dich thtc
an dugc loc tat déu khap bé véi liéu lugng 0,1
ppm. Lugng thiic 4n dugc diéu chinh tang hodc
giam théa man theo nhu cau thong qua quan sat
d6 duc ctia bé nudi va quan sat dng tiéu hda cta
Artemia.

Phuong phdp thu hoach (Bang 1): Artemia
sinh khdi bat dau thu ngay thu 14. Stt dung ludi
thu c¢6 kich thuéc mat lugi 2a = 1 mm. Ti 1é thu
hoach sinh khdi dugc tinh trén thé tich nudc
nudi (10%, 30% & 50%).

Bang 1. Phuong thtic thu hoach Artemia trong thi nghiém

Mat d6 (c4 thé/L) Dot Phuong thtic thu hoach
boi ching (DC) 14 T11ngay/lan T3 3ngay/ T5 5 ngay/lan
ngay/lan (100 %) (10 %) 14n (30 %) (50 %)
M1 1500 1 bCM1 TIM1 T3M1 T5M1
2 bCM1 TIM1 T3M1 T5M1
3 bDCM1 T1M1 T3M1 T5M1
M2 2000 1 bCM2 T1M2 T3M2 T5M2
2 bCM2 T1M2 T3M2 T5M2
3 bCM2 T1M2 T3M2 T5M2

Phuong phdp ddnh gid hiéu quad kinh té cia
mé hinh nuéi

- Téng chi phi san xuét (TC) = Chi phi c6
dinh (TFC) + Chi phi bién d6i (TVC)

- Téng thu nhép (TR) = ZQJ. X Pj; Q,— 13 san
lugng sdn phdm j, P, 1a don gid cua sdn phim j.

- Loi nhuén (LN) = TR - TC (triéu dong/m’
trén 1 vu)

Cdc chi tiéu theo doi

- Céc chi tiéu vé chat lugng nudc: pH, NO,,
TAN, oxy hoa tan (DO).

- Ti 1¢ song (TLS): dugc xac dinh vao ngay
tha 7, 14, TLS (%) = Nt/N_x 100 (Nt: Mat do ca
thé thu vao thoi diém thu mau; N : Mét d¢ tha
ban dau).

Tap chi Nong nghiép va Phdt trién 22(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

39

- Chiéu dai than (L): L (mm) = A/10x 1/ y
(L: Chiéu dai cna Artemia (mm); A: S6 vach do
dugc; y: Do phong dai).

- Stic sinh san: thu 10 con Artemia cai vao
thoi diém cudi tudn thi 2, tha 3 va thi 4, giai
phau dém toan b s6 phdi. Stic sinh san dugc
tinh bang tdng s6 phdi nauplius/con cai ngay tai
thoi diém quan sat mau.

3. Két Qua va Thao Luéin
3.1. Cac yéu t6 moi truong

Bang 2. Bién dong cac yéu t6 moi trudng

Phuong phdp xii ly so liéu

Céc s0 liéu sé dugc tinh gia tri trung binh va
d0 1éch chuén bang phan mém Excel 2013. Phin
tich ANOVA tim sy khac biét gitia cac trung
binh nghiém thtc bing phép thi Tukey & muic
y nghia (P < 0,05) st dung phan mém SPSS 16.0.

Chi tiéu bot 1 bot 2 Dot 3
Sang 28,57 + 0,53 27,75 + 0,83 27,40 + 0,71
Nhiét 46 (°C) Chiéu 29,14 + 0,51 29,07 + 0,23 29,12 + 0,38
Oxy hoa tan (mg/L) Séng 5,22 + 0,90 5,23 + 0,84 5,19 + 0,81
Chiéu 5,13 + 0,86 5,17 + 0,82 5,16 + 0,74
Amonia (mglL) Séng 0,031+0,042  0036+0,033 0,042+ 0,039
Chiéu 0,033+0,043  0037+0,037 0,042+ 0,039
Séng 7,48 + 0,39 7,46+ 0,37 747 +0,37
pH Chiéu 7,51 + 0,41 7,51 + 0,41 7,36 + 0,41

S6 ligu trinh bay trong bdng la gid tri trung binh + do léch chudn ciia tiing nghiém thiic.

Két qua thi nghiém & Bang 2 cho thdy cac
thong s6 moi truong nude nhu nhiét do, DO, pH
va amonia dao dong lan lugt ti 27 - 30°C, 5 -
6 mg/L, 7,0 - 8,5 va 0,003 - 0,173 mg/L. Tuy
nhién, cac thong s6 mai trudng van trong khoang
thich hgp cho su sinh truéng va phat trién binh
thudng ctua Artemia. Atemia sinh trudng va
phat trién t6t khi ham lugng oxy hoa tan (DO)
ti 3 mg/L trd lén (Browne & ctv., 1984). Theo

Nguyen & ctv. (2007), Artemia Vinh Chéu sinh
trudng va phat trién tét trong diéu kién pH tu
7,0 - 9,0. Browne & ctv. (1984) thi két ludn rang,
pH nudc thich hgp cho nuoi Artemiala 7,0 - 8,5.
Boyd (1990; 2007) két luan ring, su hién dién
ctia NH, trong ao nudi thay sdn phu thudc vao
nhiéu yéu t6 trong d6 dang ké nhit la d6 min,
nhiét d6 va pH va ham lugng NH, thich hgp cho
ao nudi thiy san 1a 0,2 - 2 mg/L.
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3.2. Anh huéng ctia mat do va phuong thiic thu hoach dén ti 1¢ séng ctia Artemia

Bang 3. Ti ¢ song trung binh ctia Artemia (%) ngay thi 7 va 14

Thu tia Mit do Mat 3o Miic y nghia (ANOVA)
1.500 (cd  2.000 (cd Mat dé Thu tia Matdéx Dot thi
thé/L) thé/L) Thu tia nghiém
Ngay 7 66,54 + 0,54 66,14 + 0,67 > 0,05 > 0,05 < 0,05 > 0,05
Ngay 14 63,68 + 2,50 60,95 + 1,39 < 0,01 > 0,05 > 0,05 < 0,01

S6 ligu trinh bay trong bdng la gid tri trung binh + do léch chudn ciia tiing nghiém thiic.

Ti ¢ sdng ctia Artemia & giai doan 7 ngay va
14 ngay nudi khong cé su khac biét (P > 0,05)
gitia 2 mat do tha nudi. Sau 7 ngay nuoi, ti l¢ song
dao dong ti 65,70 + 0,33% dén 67,03 £ 0,33%
(Bang 3). Tuong tuy, ti 1¢ song ghi nhan sau 14
ngay, tilé song dao dong 60,43 + 1,17% dén 64,93
+ 1,46% (Bang 3). V6i thé tich bé nudi 1 m’, cac
du trung Artemia & giai doan 7 - 14 ngay dugc
cung cdp cung dién kién dinh dudng, chat lugng
nudc nhu nhau; dong thoi véi thé tich nudi 16n,
cac 4u trung khong phai canh tranh vé mat thtc
an hay noi 6 nén ti 1¢ song & giai doan nay khong
c6 su khac biét vé mat thong ké (P > 0,05) gitia
cac nghiém thic. Ti 1é séng sau 7 va 14 ngay
nudi 6 thi nghiém nay cao hon so véi két qua
nghién ctiu ctia Lé & ctv. (2018), 6 d6 man 30%o
va mat do 1.500 ca thé/L ti 1é s6ng trung binh ctia
Artemia sau 7 ngay (30,9%) va 6 14 ngay (20,5%),
dong thoi cao hon thi nghiém thu tia (sau 7 ngay
ti1é song 51 - 60,3%, sau 14 ngay la 34,0 - 42,5%).
Tuy nhién, ti 1¢ song ctia Artemia trong nghién
ctiu nay lai thap hon so véi ti 1¢ sdng (88,7%)
trong nghién ctia ctia Le & Nguyen (2018) khi
st dung thtic an 1a cam gao 0 1én men két hgp
v6i thiic an tdm sa s6 0, va nudi trong bé cé thé
tich 300 lit. Ngoai ra, ti 1é song clia Artemia trong
nghién ctiu nay cting thap hon ti 1é song & ngay
thti 7 (83 - 93%) va ngay thu 14 (79 - 85%) trong
nghién ctiu cua Nguyen (2021), Artemia dugc
nuoi trong cac b€ 40 L, mat d6 500 nauplii/L, do
mdn 30%o. Piéu nay cho thdy, 6 quy mé phong
thi nghiém, thé tich nuoi cang nho thi cang dé

kiém sodt cac yéu té moi truong nhung khi nuoi
G cac thé tich 16n hon, diéu kién thuc dia thi ti
1é¢ séng c6 xu hudng giam dan. Theo Nguyen
(2011), Artemia dugc nudi & cac ao nuodi ngoai
troi, ti 16 song ctia 4u trung Artemia 24 gié sau
khi tha giong c6 thé dat khoang 70 - 80%, sau
mot tudn nuodi khoang 50 - 60%.

3.3. Anh hudng ctia mat d¢ va phuong thiic thu
hoach dén ting trudng cua Artemia

Tang truéng vé chiéu dai ctia Artemia & cac
nghiém thtc sau 14 ngay dao dong trong khoang
dugc dién dat 6 Bang 4, tuy nhién khac biét gitia
cac nghiém thic khong c6 y nghia (P > 0,05).
Tang trudng cta Artemia chiu anh hudng bai
mat do, diéu kién moéi trudng, chit lugng thic
an, thé tich nuoi. Artemia dugc b6 tri cung thé
tich, mat do, ché do va khdu phan cho an giong
nhau nén t6c do ting trudng ctia Artemia tuong
duong nhau & cac nghiém thtc. Sau 7 ngay nuoi,
chiéu dai Artemia dao dong ti 5,70 = 0,75 dén
6,22 + 0,66 mm (Bang 4). Bit dau tu ngay nuoi
thit 12 - 14, quan sat c6 hién tugng bét cap va
mot s6 Artemia cai d3 mang tring, & thoi diém
nay kich ¢& con duc khoang 9,12 - 9,55 mm ngan
hon so véi kich ¢& con céi (9,84 - 11,01 mm)
(Bang 4). Két qua nay phtu hop véi két qua thi
nghiém ctia Nguyen & Pham (2016) sau 7 ngay
chiéu dai Artemia dao dong tii 4,95 - 6,77 mm va
sau 12 ngay dao dong tui 7,06 - 9,46 mm (khong
phan theo duc cai).
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Bang 4. Tang trudng vé chiéu dai ctia Artemia sau 14 ngay thi nghiém (mm)

Mat do 1.500 Mat do 2.000 Miic ¥ nghia (ANOVA)
Thu tia (cathé/L)  (cdthé/L)  Matd¢ Thutia Matdox Dot thi
Thu tia nghiém
Ngay 1 0,49+0,04 048+0,03  >005 >005  >0,05 > 0,05
Ngay 7 6,08+032 607+£0,09  >005  >005  >005 > 0,05
Ngay 14 (con dyc)  9,37+0,19  9,44+0,19  >005  >005  >0,05 > 0,05
Ngay 14 (con cai)  10,07+0,09 995+0,19  >005  >005  >0,05 > 0,05

S8 ligu trinh bay trong bdng la gid tri trung binh + do léch chudn ciia ting nghiém thiic.

3.4. Stic sinh san cua Artemia

Két qua tii Bang 5 cho thdy sau mdi dot thu tia
stic sinh san ctia Artemia c6 xu huéng ting dan,
diéu nay phu hop véi dac diém duy tri noi giong
ctia loai. Cuing véi su cung cép day du chét dinh
dudng, trong diéu kién nuoi t6t Artemia khoe
manh sé c6 tudi tho cao dong nghia né cé co hoi
sinh san ra nhiéu thé hé con hon so véi Artemia
6 tudi tho thap (Nguyen 2014). Agostino (1980)
cho rang, sy tang trudng va sinh san ctia Artemia
bi chi phoi boi mot s6 yéu t6 nhu mdi trudng
song (nhiét do, d6 man) va thic an (chat lugng

Bang 5. Stic sinh san (phoi/con cai)

va s0 lugng) la nhiing nhan t6 chinh anh huéng
nhiéu hon khi Artemia séng trong méi trudng
thuan lgi. Tuong ty, Wurtsbaugh & Gliwicz
(2001) nhén thdy rdng, s6 lugng va chit lugng
ctia nguon thic an déu anh hudng dén toc do
tang trudng va thoi gian dat giai doan thanh thuc
cua Artemia. Theo Balasundaram & Kumaraguru
(1987), khi Artemia dugc cho an két hgp (cam
gao, ndm men, vi tdo va bap cai bi phan huy)
dat tdng trudng tot nhat va dat giai doan truéng
thanh sau 9 ngay nuoi so véi cho dn don thuan
mot loai thic an (Duong & ctv., 2016).

Thu tia Mat 36 1.500 Mat d6 2.000 Mtic y nghia (ANOVA)
(cathé/L)  (cathé/L)  Mardo Thutia Matdox Dot thi
Thu tia nghiém
Déi chiing 71+1 71+2
Ngay 14 TI 70 +2 7142
T3 721 72 %3 > 0,05 > 0,05 > 0,05 <0,01
T5 72+ 2 72+ 2
Ngay 21 T1 85 + 4 81+6
T3 861 83+1 > 0,05 > 0,05 > 0,05 > 0,05
T5 84+1 82+3
Ngay 28 T1 92+5 93 + 10
T3 101 =5 93+6 < 0,05 < 0,05 < 0,05 < 0,001
T5 96 £ 5 95+8

S6 ligu trinh bay trong bdng la gid tri trung binh + do léch chudn ciia ting nghiém thiic.
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3.5. Anh huéng ctia mat do va phuong thiic thu hoach dén ning suit sinh khéi Artemia

Bang 6. Tong nang sudt sinh khdi trung binh (kg/m?) & cuéi thi nghiém

Thu tia Mat do Mait do Mtic y nghia (ANOVA)

1.505) (ca 2.009 (ca Mat do Thu tia Mat do x Dot thi

thé/L) thé/L) Thu tia nghiém
Déiching 1,44+040 1,22+0,27
T1 2,81+0,11 2,50+0,14

< 0,05 < 0,001 > 0,05 < 0,01

T3 3,33+0,21 3,14 £ 0,22
T5 2,64+0,48 2,46 £ 0,43

S& liéu trinh bay trong bdng la gid tri trung binh + do léch chudn ciia ting nghiém thiic.

Két qua phan tich phuong sai hai nhan t6 mat
do6 va tan sudt thu tia cho thdy, v6i cac mét do
tha nuoi khac nhau tuong ting véi tan sudt thu
tia khac nhau c6 anh hudng rit c6 y nghia dén
néang sudt sinh khoi Artemia. M4t d6 anh hudng
rat c6 y nghia dén ning suét sinh khoi Artemia
(P < 0,05). Viéc thu tia véi cac tan suat thu va
lugng sinh khoi thu anh hudng rat rat cé y nghia
dén nang suat sinh khdi (P < 0,001). Dong thoi,
anh hudng cua dgt nudi 1én nang suat sinh khoi
Artemia rat c¢é y nghia (P < 0,01). Tuy nhién, sy
tuong tac gitia 2 yéu té6 mat do va tan sudt thu
tia khong anh hudng dén ndng suit sinh khai
Artemia (P> 0,05) (Bang 6). Bén canh do, ¢ moéi
dot thi nghiém anh hudng cé y nghia dén stic
sinh san giai doan 28 ngay, diéu nay dan t6i ning
suat sinh khéi thu dugc & cudi vu ctia mdi dot
cling c6 su khac biét. Ngay ca ngoai tu nhién,
quy trinh ky thuat nuéi dugc ap dung nhu nhau,
nhung mdi vu nudi cho nang sudt thu dugc 1a
khac nhau do nhiéu yéu t6 khach quan nhu méi
truong, thao tac ky thuat nuoi va quy mo nuoi,
quy mo cang l6n thi san lugng thu hoach thu
dugc ciing c6 su chénh léch & tliing dot nuoi.
Sau 29 ngay nudi nghiém thuc T3M1 dat nang
sudt sinh khdi cao nhat la 3,33 + 0,39 (kg/m’), va

ndng sudt sinh khoi ctia nghiém thic T3M2 la
3,14 + 0,54 (kg/m?), cao hon c6 y nghia thong ké
(P < 0,05) so v6i cac nghiém thtic con lai (Bang
6). Trong do, nang sudt sinh khoi thdp nhat &
nghiém thiic PCM2 va DPCM1 véi nang suat thu
dugc 1an lugt 1a 1,22 + 0,27 (kg/m?) va 1,44 +
0,40 (kg/m”®) (Bang 6). Véi tan suat thu 3 ngay/lan
30% lugng sinh khdi theo thé tich nudi, mat do
Artemia con lai sau 14 ngay khoang 70% cac ca
thé trudng thanh gap diéu kién thuén lgi sé sinh
san d€ bu vao phéan lugng sinh khéi da hao hut,
kha nang cho quan thé phat trién t6t hon va thu
dugc lugng sinh khoi nhiéu hon. Con & nghiém
thiic thu 50% luong sinh khoi Artermia lam mat di
mot lugng 16n cac ca thé Artemia trudng thanh,
cac du trung dugc sinh ra tii 50% lugng sinh khoi
trudng thanh con lai chua du thoi gian d€ phat
trién tdi uu thanh cac ca thé trudng thanh dé bu
vao lugng sinh khoi da thu hoach (sau 5 ngay) lai
tiép tuc thu hoach 50% lugng sinh khoi Artemia
trudng thanh dan dén lugng sinh khoi thu hoach
ngay cang it dan. Le & Nguyen (2018) ciling c6
két luén rang: lugng Artemia sinh ra nhiéu lam
cho mat d¢ trung binh gia tang, khi nauplii sinh
ra day dac sé phat trién cham.
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3.7. Anh huéng ctia mét do va phuong thiic thu hoach dén thanh phan quan thé Artemia

Ti 16 (%)
100

80
60
40

20

—

DC1 I—
DC2 R ———

T5M

T5M2
bCl1
bC2

TIM1

TIM1

T5M1 -
T5M2
T5M1 .
T5M2 -

T5M2

Ad

Hinh 1. Bién déng thanh phin quin thé Artemia trong thi nghiém. N (Naupliius - Au tring),
J (Julives - con non), P - Ad (Pre - Adult - con tién trudng thanh), Ad (Adult - con trudng thanh).

N

Sinh khoéi Artemia dugc nudi & cung diéu
kién moéi trudng chat lugng nudc, cung diéu kién
dinh dudng nén thanh phin quin thé Artemia
quan sat dugc nhu sau: ¢ tudn thd nhat thanh
phan bao géom 4u trung (70 - 74,7%) va con
non (25,3 - 30%) (Hinh 1). O tun tht 2, thanh
phan cha yéu la con trudng thanh (90 - 92,3%)
va tién trudng thanh chiém ti 1é thap tu 7,67 -
10 (Hinh 1). Sang tuén tht 3, c6 da bon thanh
phan 4u trung, con non, con tién trudng thanh
va truong thanh, méat do Artemia trudng thanh
c6 xu hudng giam dan do viéc thu sinh khdi ctia
cac nghiém thtc dugc tién hanh. Ngugc lai, mat
do 4au trung, con non va con tién trudng thanh
tang dan ngoai trii 2 NT d6i chiing thu toan bo
sinh khoi sau 14 ngay (Hinh 1). Do sau 14 ngay
hau hét Artemia céi tham gia sinh san, dong thoi

viéc thu tia theo s6 ngay va theo ti 1¢ sinh khoi
khac nhau dan dén sy bién dong vé thanh phin
va mat do quan thé Artemia & cac nghiém thuc.
Trong do, ti 1¢ con tién trudng thanh - trudng
thanh cao nhat & nghiém thic T3M1 (25,7% va
33,3%) va thap nhat ¢ nghiém thiic T5M2 (13,7%
va 15,7%) (Hinh 1). G tudn tht 4, ti 1 4u trung,
con non, tién trudng thanh va trudng thanh
c6 su thay d6i ¢ cac nghiém thtc thu tia khac
nhau, ti 1é con truéng thanh cao nhat ¢ nghiém
thtic T3M1 (79,7%) va T3M2 (77%), thip nhat
6 nghiém thtic T5M1 (20%) va T5M2 (22%),
ti 1¢ 4u trung thap nhat 6 nghiém thic TIM2
(9,3%) va TIM1 (10,3%), ti 1¢ con non thap nhat
6 nghiém thic T3M1 (2%) va T3M2 (5%) (Hinh
1). Két qua quan sat nay cling tuong dong véi cac
két qua nghién ctiu vé vong doi sinh san Artemia
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va tuong dong véi két qua ghi nhan vé bién dong  trén ruong mudi ctia Nguyen & ctv. (2005).
thanh phan quan thé Artemia khi nudi sinh khéi

3.8. Anh hudéng cia mét d¢ va phuong thiic thu hoach dén hiéu qua nuéi sinh khéi Artemia

Bang 7. Gia thanh san xuat 1 kg Artemia sinh khoi chu ky 29 ngay (ngan dong)

Nghiém thtcl bCM1 bCM2 TiM1 TiM2 T3M1 T3M2 T5M1 T5M2
Tong chi phi (ngan dong) 633,76 690,89 479,38 531,71 479,38 531,71 479,38 531,71
(1)

Giong Artemia 28,76 38,34 14,38 19,17 14,38 19,17 14,38 19,17
Thtic én 28,58 76,12 28,58 76,12 28,58 76,12 28,58 76,12
Cong lao dong 90,63 90,63 90,63 90,63 90,63 90,63 90,63 90,63
Dién 12,01 12,01 12,01 12,01 12,01 12,01 12,01 12,01
Muéi 280 280 140 140 140 140 140 140

KHTS 193,80 193,80 193,80 193,80 193,80 193,80 193,80 193,80

Ning sudt sinh khéi (kg/ 289 244 282 250 3,33 3,14 264 246
m’) (2)
Gia thanh (ngan déng/kg) 219,34 283,45 170,23 212,41 144,09 169,11 181,50 216,25
(1)/(2)

'DC: nghiém thiic déi chiing; M: cdc nghiém thiic mdt do; T: cdc nghiém thiic thu hoach.

Gia thanh san xudt 1 kg Artemia sinh khéi  séng véi gid 1a 370 ngan dong trén thi trudng
thdp nhat 6 nghiém thtc thu 3 ngay/lan-30%  hién nay, l¢i nhuan thu dugc giao dong tii 86,55 -
sinh khoi v6i méat do 1.500 ca thé/L (T3M1) la 225,11 ngan dong/kg. Tuy nhién, con phu thudc
144,09 ngan dong va cao nhat & nghiém thicthu  vao téng nang sudt sinh khéi thu dugc tuong
100% sinh khoi mat do 2.000 ca thé/L la 283,45  ting vdi tling phuong thiic thu hoach khac nhau
ngan dong. Can ct vao gia ban 1 kg Artemia tuci  (Bang 8).

Bang 8. Loi nhudn (ngan dong/kg) nuoi Artemia sinh khoi trong 29 ngay

Thu tia Mat d6 1.500 Mat d6 2.000 Miic y nghia (ANOVA)
(cd thé/L) (cdth€/L)  Matd¢ Thutia Matdox  Dgtthi
Thu tia nghiém
béiching 137,33 + 72,40 78,04 + 58,58
T1 199,61 + 6,35 157,14 £ 12,06
T3 225,53 £ 9,08 200,35 £ 11,54 < 0,01 < 0,001 > 0,05 < 0,01
T5 183,98 + 37,49 148,60 + 43,64
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Tu két qua Bang 7, & nghiém thic T3M1
loi nhuan dat cao nhat vé6i 225,53 + 9,08 ngan
dong/kg, thap nhat 6 nghiém thiic PCM2 véi lgi
nhuén 78,04 + 58,58 ngan dong/kg. Nhu vay, ct
cach 3 ngay thu 30% cac ca thé Artemia trudéng
thanh giap lugng sinh khéi trong bé nudi dat
ndng sudt t6i uu nhat sau 29 ngay. Céc ca thé
truong thanh gap diéu kién thuén lgi sé sinh san
dé bu vao phan lugng sinh khdi da hao hut, kha
nang cho quén thé phat trién t6t hon va thu dugc
lugng sinh khéi nhiéu hon ttt d6 sé lam giam chi
phi con giéng, chtt dong nguon thiic an cho cac
loai ca & trai. Con & nghiém thtic thu toan bo
sinh khdi sau 14 ngay (PC), sau khi thu toan bo
phéi xa bo bé nudc viia ton chi phi don bé, tha
thém 1 d¢t gidng mdi, trong khi giéng mdéi tha
lai kho thich nghi v6i moéi trudng nude nuodi méi,
giy anh hudng dén ning sudt nuoi va lam ngudn
cung khong 6n dinh.

4. Két Luan

V6i mat do6 tha nudi 1.500 c4 thé/L va tan suit
thu tia 3 ngay/1an-30%, c4 thé Artemia cho ning
suat sinh khdi va loi nhuan cao nhat lan lugt la
3,33 + 0,39 kg/m’ va 225,53 + 9,08 ngan dong/kg
sau 29 ngay nuoi.

Loi Cam Poan

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

Post-weaning diarrhea is one of the most common diseases in
pigs, affecting pigs in the first two weeks after weaning, causing
significant economic losses. The main cause of this disease is
Enterotoxigenic Escherichia coli (ETEC), which is characterized
by two pathogenic factors: fimbriae and enterotoxins. These
fimbriae are considered to mediate bacterial adhesion through
binding to the receptor present in the pig intestine. Several studies
indicate that F4 and F18 fimbriae account for a high percentage
of the fimbriae in ETEC and are detected in most of the isolated
ETEC strains. Currently, oral vaccines are a potential preventive
measure used with the ability to generate IgA, stimulate the
mucosal immune system, and be widely noticed by researchers.
However, the vaccines are only effective against ETEC-F4 and
less effective against ETEC-F18, so more research is needed to
improve the effectiveness of ETEC-F18 vaccines in the future. In
this review, we presented the structure, function, and potential
application of the F18 in vaccine development.

Cited as: Vu, U. H. G, Le, T. T. X., & Tran-Van, H. (2023). Structure, function, and potential
application of F18 in vaccine development. The Journal of Agriculture and Development 22(5), 47-56.
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Ciu tric, chiic ning va tiém nang tng dung cua F18 trong phat trién vic-xin
Vit Hoang Gia Uy, Lé Thj Xuin Trang & Tran Vin Hiéu'
Khoa Sinh Hoc - Céng Nghé Sinh Hoc, Truong Pai Hoc Khoa Hoc Ty Nhién,
Dai Hoc Quoc Gia TPHCM, TP. H6 Chi Minh

THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Tiéu chéy sau cai stia 1a mot trong nhiing bénh phd bién nhit &
heo, anh hudng dén heo trong hai tudn dau sau cai sita, gay thiét
Ngay nhan:  18/05/2023 hai kinh t€ nang né. Nguyén nhén chinh gay bénh nay la vi khuin
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Tiéu chay sau cai stia

*Tac gia lién hé
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1. D4t Vin Dé

Enterotoxigenic Escherichia coli (ETEC), ddc trung boi hai yéu té
gay bénh: tiém mao va doc t6 rudt. Cac tiém mao dugc xem la
yéu t6 trung gian cho su bam dinh cta vi khudn théng qua viéc
lién két v6i thu thé c6 & rudt heo. Mot s6 nghién ctiu chi ra ring,
tiém mao F4 va F18 chiém ti 1¢ cao trong cac loai tiém mao &
ETEC, dugc phat hién & hau hét cac chung ETEC dugc phan lap.
Hién nay, vic-xin dang udng dang la bién phép phong bénh tiém
nang dugc sti dung véi kha nidng tao dugc IgA, kich thich hé mién
dich niém mac va dang dugc nhiéu nha nghién ctiu cha y dén.
Tuy nhién, cic vac-xin chi hiéu qua d6i v6i ETEC-F4 va kém hiéu
qua doi véi ETEC-F18; vi vay, viéc cAn thém nhiéu nghién ctu dé
nang cao hiéu qua vic-xin phong bénh ETEC-F18 1a diéu cén thiét
trong tuong lai. Trong tong quan nay, chung tdi sé trinh bay vé cdu
trac, chilic nang va cac tiém nang ting dung cta F18 trong vic-xin.

cai siia, diéu kién chudng trai, Enterotoxigenic
Escherichia coli (ETEC),... Trong d6, ETEC dugc

Tiéu chay sau cai stia (post-weaning diarrhea,
PWD) & heo con la mét trong nhiing bénh
thuong gdp, gay thiét hai kinh t€ nang né doi véi
nganh chan nu6i heo, anh huéng dén hon 54%
ngudi chan nudi heo trén toan thé gidi, chi phi
diéu tri trung binh hon 5 do6 la/heo (Rhouma &
ctv.,, 2017; Gold, 2020). Khi bi bénh PWD, heo sé
bi mat nudc, tiéu chay nhiéu, dan dén giam téi
10 - 12% khoi lugng co thé heo con trong vong
6 gio, khién chung kém phat trién va c6 thé gay
chét dot ngot do séc giam thé tich, suy tim, ty 1é
tt vong lén dén 20 - 30% néu khong dugc diéu
tri (Holland, 1990; Rhouma & ctv., 2017). Cac
nguyén nhan gay bénh c6 thé ké dén nhu tudi

xac dinh la yéu t6 kho kiém soat nhat do chung
khanghauhét cacloai khang sinh nhu tetracyline,
apramycin, neomycin, spectinomycin, va
erythromycin. Do d6, ETEC dugc xem la nguyén
nhan chinh gay PWD & heo (Fairbrother & ctv,,
2005; Rhouma & ctv., 2017).

Enterotoxigenic Escherichia coli dédc trung boi
2 yéu té gay bénh: tiém mao va doc t6. Tiém mao
la nhén t6 quan trong gitip ETEC c6 thé bam vao
16p biéu md & rudt heo sau d6 san xudt cac doc
t0 gy tiéu chay: doc t6 nhay nhiét (heat-labile
toxin, LT), va ddc t6 bén nhiét (heat-stable toxin,
ST) bao gobm STa va STb (Frydendahl, 2002;
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Fairbrother & ctv., 2005). Theo nghién ctiu cua
Frydendahl (2002), F18 va F4 la tiém mao chu
yéu dugc phan lap ti chung ETEC giy bénh,
chiém ti 1é 1an lugt 1a 39% va 45% trong tong s6
loai tiém mao & ETEC. Hién nay, viéc stii dung
khéang sinh hodc bé sung oxit kém trong khiu
phan dn ctia heo dang la bién phap dugc st dung
dé kiém soat PWD (Rhouma & ctv., 2017). Tuy
nhién, viéc cho heo dn véi liéu lugng kém cao
dan dén 6 nhiém kim loai ndng trong dat, gay
ra nhiing hu qua nghiém trong vé moi trudng
(Rhouma & ctv., 2017; Vangroenweghe & Boone,
2022). Ngoai ra, viéc st dung khang sinh dan
dén tinh trang khang khang sinh cting nhu anh
hudng dén stic khoe nguoi tiéu dung, chdng han
nhu khang colistin, mot loai khang sinh dugc st
dung rong rai d€ kiém soat PWD & heo (Holman
& Chénier, 2015; Rhouma & ctv., 2017). Hién
nay, vac-xin dudng udng dugc chling minh la
hiéu qua trong viéc phong PWD véi kha ning

tiét khang thé IgA. Tuy nhién, cc vac-xin chi
hiéu qua doi v6i ETEC-F4 va kém hiéu qua déi
vSi ETEC-F18 (Tiels & ctv., 2007; Melkebeek &
ctv.,, 2013). Trong téng quan nay, chung to6i sé
thao luan vé cdu truac, chiic nang va tiém ning
ting dung cua F18 trong viéc phat trién vac-xin
phong ETEC-F18.

2. Ciu Truc F18

Tiém mao F18 cé ban chat la protein véi
chiéu dai khoang 1 - 2 pm, bao phu trén bé mat
vi khudn, ching la trung gian cho sy bam dinh
ctia vi khu4n vdi té€ bao rudt 6 heo (Hahn & ctv.,
2000). Tiém mao F18 dugc ma hoa bdi 5 gen
(Hinh 1): FedA (tiéu don vi chinh) va cic tiéu
don vi nhé FedB (usher), FedC (chaperone),
FedF (tiéu don vi két dinh), FedE (tiéu don vi
lién két gitia FedA va FedF) (Fairbrother & ctv.,
2005; Dubreuil & ctv., 2016).

e D E—) ) )

FedA FedB

FedC FedE FedF

Hinh 1. Cac gen ctia tiém mao F18. Gen ma hoa tiéu don vi chinh (vang), usher (d6), chaperone
(xanh 14), ti€u don vi lién két (xanh duong) va tiéu don vi két dinh (cam) (Barth & ctv,, 2011).

Tiém mao F18 dugc ldp rap boi con dudng
chaperone - usher (CU), 1a con duong danh riéng
cho viéc lap rap cac tiém mao & vi khudn Gram
am. FedC la chaperone chu chat va FedB 1a mot
protein mang ngoai hay con goi la usher ciing
tham gia vao con duong nay (Zav'yalov & ctv.,
2010; Moonens & ctv., 2014; Werneburg & ctv,,
2015). Pau tién, con duong bai tiét (secretion
pathway) cho phép céc tiéu don vi méi viia hinh
thanh di qua mang trong va tién vao chu chat,
sau do tuong tdc véi chaperone chu nhit dé
hinh thanh phtic hgp, qué trinh 1ap rép F18 bat
dau tu ti€u don vi két dinh FedF, theo sau lan

lugt 1a tiéu don vi lién két va tiéu don vi chinh
(Busch & Waksman, 2012; Werneburg & ctv.,
2015) (Hinh 2). Cac chaperone cho phép cac tiéu
don vi gap cudn lai ding thong qua co ché DSC
(donor-strand complementation) (Phan & ctv,,
2011; Busch & ctv., 2015). Co ché DSC la qua
trinh chaperone cung cép sgi p hay con goi l1a sgi
G1 d€ hoan thanh nép gip ctia cac tiéu don vi,
do ching thiéu di s¢i B va tao thanh mot dudng
“ranh’, viéc bd sung sgi B giup bao vé cic tiéu
don vi tranh bi phan huy béi cac protease, ngoai
ra con d€ tranh cdc “ranh” tu do c6 thé lién két
v6inhau trong chu chat (Hinh 3-A) (Sauer & ctv,,

Tap chi Nong nghiép va Phdt trién 22(5)

www.jad.hcmuaf.edu.vn



50

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

2004; Waksman & Hultgren, 2009; Busch & ctv,,
2015). D€ c6 thé hinh thanh tiém mao F18 trén
mang ngoai cla té bao, usher xdc tac lam thay
déi tuong tac gitia ti€u don vi - chaperone thanh
tuong tac gitia tiéu don vi - ti€u don vi thong qua
co ché DSE (donor-strand exchange), day la qua
trinh thay thé sgi p dugc thém bédi chaperone
chu chit bang ddu N (N-terminal extension-
Nte) cua ti€u don vi tiép theo, giup cho cac tiéu
don vi c6 thé lién két v6i nhau thong qua tdi P5;

Hinh 2. Qua trinh sinh téng hgp tiém mao F18. Sec: Con
duong bai tiét, D: chaperone, A: ti€u don vi chinh, E: tiéu
don vilién két, G: tiéu don vi két dinh, B/C: usher (Dubreuil

& ctv,, 2016).

: chaperone
» i+ Gl strand

PS5 pocket

dong thoi, usher nay con c6 cac mién giup di
chuyén va neo chit cac tiém mao trén bé mat té
bao (Hinh 3-B) (Busch & ctv., 2015; Werneburg
& ctv,, 2015). Ngoai ra, usher con c6 kha nang
nhan biét sy khac nhau gitia cdc phtic hgp tiéu
don vi - chaperone, do d6 c6 thé lap rap cac tiéu
don vi khac nhau dung theo thi tu (Moonens &
ctv., 2014; Busch & ctv., 2015; Werneburg & ctv.,
2015).
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Hinh 3. Qua trinh hinh thanh tiém mao théng qua co ché DSC (donor-strand complementation) va
DSE (donor-strand exchange). (A): Co ché DSC, cac phién B cta tiéu don vi (d6) dugc cung cip sgi
(vang); (B): Co ché DSE, sgi B (vang) dugc thay thé bdi Nte (xanh duong); (C): Cau tric hoan chinh
cta ti€u don vi khi thay thé hoan toan sgi p bang Nte (Busch & ctv., 2015).
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S1

3. Chtic Nang F18

Nhu da dé cap & phéan trén, tiém mao F18
dugc xem la yéu t6 trung gian giup ETEC lién
két vé6i thu thé trén rudt non cta heo, sau dé
giai phong mot hodc nhiéu doc t6 gay ting tiét
nudc va chat dién gidi, cudi cling dan dén mat
nudc, tiéu chay hodc c6 thé ti vong do bai tiét
qua nhiéu. FedF la tiéu don vi két dinh dac hiéu
v6i thu thé trén t€ bao biéu mod rudt ¢ heo, cu
thé 13 mién ddu N (N-terminal domain - NTD)
cta FedF chiu trach nhiém cho viéc lién két
v6i thu thé (Moonens & ctv.,, 2012; Rhouma
& ctv,, 2017). Cac thu nghiém va di liéu cau
tric da chi ra rdng 165 axit amin d4u tién cta
FedF xép thanh mién lectin lién két v6i thu thé
glycosphingolipid trén té bao rudt non ctia & heo
(Moonens & ctv., 2012). FedF lién két vdi thy thé
glycosphingolipid bing cach hinh thanh tuong

K114

A D”-E M

K115,

tac véi cac soi B B, E, D, D’ thong qua lién két
hydro. Ngoai ra, ciu tric FedF con cé vong lap
D”-E chtia hai géc lysine tich dién duong (K114
& K115), tuy khong tham gia truc tiép vao tuong
tac v6i thu thé nhung dugc chling minh 1a c6
vai tro quan trong (Hinh 4-A) (Moonens & ctv.,
2012; Moonens & ctv., 2014). Hai g6c lysine nay
lién két v6i 16p phospholipid bang tuong tac tinh
dién, gitp bo sung ai luc va 6n dinh lién két gitia
FedF va thu thé glycosphingolipid (Hinh 4-B)
(Moonens & ctv,, 2012). Mot s6 nghién ctiu da
tién hanh dot bién cac lién két cta glycan véi
FedF ciing nhu hai goc tich dién duong cua
lysine thanh trung tinh, két qua la lam giam dang
ké kha ning bam dinh cta vi khuén 1én té€ bao
rudt. Do d6, chung dugc chiing minh la can thiét
cho qua trinh tuong tac gita vi khuan véi té bao
rudt heo (Moonens & ctv., 2012; Moonens & ctv.,
2014).

Hinh 4. Tuong tac cua FedF véi rudt heo. (A), tuong tac cta FedF véi glycosphingolipid (hinh que),
cc phién B (xanh 14, vang va xanh duong) va cac xodn a (do) ctua FedF; (B), tuong tac ctia vong lap
D”-E (xanh duong) v6i bi€éu moé rudt (xanh 13), thu thé glycosphingolipid (vang, d6), nhom glycan

(d0) (Moonens & ctv., 2012).
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4. Tiém Niang Ung Dung F18 Trong Vic-xin

C6 2 dang vac-xin phd bién dugc st dung hién
nay la vic-xin dang tiém va dang uéng. Trong do,
vac-xin dang udng c6 thé kich thich mién dich
hé thong va mién dich mang nhay tiét khang thé
IgA, dong vai tro nhu mot 16p phong thu, hoat
dong bang cach bao phu bé mat niém mac cta
duong tiéu hoa, ho hép, sinh duc,... ngin can su
gan két cia mam bénh véi cac 16p biéu mo cua
niém mac thong qua viéc lién két dac hiéu véi
khang nguyén mam bénh va dugc chiing minh
la ¢6 hiéu qua trong viéc chong lai PWD (Woof
& Kerr, 2006; Vangroenweghe & Boone, 2022).
Khi bat d4u giai doan cai siia & heo con qua trinh
cung cép IgA tii stia heo me sé bi diing lai va khi
d6 vac-xin dang u6éng dugc xem la mot Iua chon
tiém nédng trong viéc cung cip IgA phong bénh
6 duong rudt (Rhouma & ctv., 2017; Gia & ctv,,
2020). Hién nay, da c6 nhiéu nghién ctiu vac-xin

F4 (K88)

Cc
F(lLH?)

(e G
-y

phong ETEC gay bénh va cac tht nghiém lam
sang dugc thuc hién d€ kiém tra hiéu qua vac-
xin, mot trong s6 d6 da dugc thuong mai hoa
& Chau Au va Canada (Melkebeek & ctv., 2013;
Nadeau & ctv., 2016). Tuy nhién, cac vic-xin
nay chi hiéu qua trong viéc bao vé heo trudc su
xam nhiém cta ETEC-F4 nhung khong hiéu
qua doi véi ETEC-F18 (Melkebeek & ctv., 2013;
Moonens & ctv., 2014). Nguyén nhan la do c6 su
khac biét gitia ti€u don vi két dinh ctia tiém mao
F4 va F18. Tiéu don vi két dinh cta tiém mao F4
14 FaeG va ciing la ti€u don vi chinh do d6 c6 s6
lugng ban sao nhiéu, giup 6n dinh ciu tric tiém
mao (Hinh 5-A). Tiéu don vi két dinh cta tiém
mao F18 1a FedF véi s6 lugng ban sao it va tuong
tac yéu vdi ti€u don vi chinh FedA (Hinh 5-B),
do d6 dé dang bj dtit ra khoi F18 va bi phan hay
khi ton tai don 1€ trong moi trudng rudt, dan dén
vac-xin phong ETEC-F18 kém hiéu qua (Tiels &
ctv., 2007; Verdonck & ctv., 2007).

F18
B

[

¢ A

A A

A< A

AY A

A Y A

A & A

A K A

AL A

A ¢ A

A € / A

A C o— A
A (T ‘_a_ B/C
/. kil OM

Hinh 5. C4u trdc tiém mao ctia F4 va F18. (A): C4u truc tiém mao F4, G: tiéu don vi chinh FaeG, C,
F: c4c tiéu don vi nho; (B): Cau truc tiém mao F18, G: tiéu don vi két dinh FedF, A: tiéu don vi chinh

(Dubreuil & ctv., 2016).
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Vi véy, can c6 bién phap giup tang hiéu qua
clia vac-xin trong viéc phong ETEC-F18 xam
nhiém. Nhom nghién ctiu ciia Mai & ctv. (2020)
da biéu hién tiém mao F18 toan phan dung hgp
véi trinh tu neo ty nhién clia S. cerevisiae trén bé
mit té bao ndm men Pichia pastoris nhim biéu
hién nhiéu nhat khang nguyén. Hé thong nay
gitup bao vé su nguyén ven ctia khang nguyén
khoi diéu kién khic nghiét caa hé tiéu hoa va
st dung nhu mot loai vic-xin uéng phong bénh
ETEC. Véi két qua biéu hién thanh céng F18 trén
bé mat té bao ndm men P, pastoris da md ra tiém
nang ung dung vao viéc phat trién vac-xin hiéu
qua vdéi gia thanh ré.

Hién nay, tinh trang heo con bi nhiém
ETEC-F4 hodc ETEC-F18 dugc phat hién véi
ti 1& 0,4%, trong khi heo nhiém chung ETEC
mang ca tiém mao F4, F18 dugc phat hién véi
ti 1é 1én dén 4,6%, phan lap tu 280 heo bi PWD,
ttt d6 cho thdy cac vic-xin phong ETEC-F4 hodc
ETEC-F18 khong dat hiéu qua t6t (Luppi & ctv.,
2016). Do do, nghién ctiu cta Tiels & ctv. (2008)
da dung hop thanh cong viung FedF cta F18
v6i protein lién két maltose (maltose-binding
protein, MBP), sau d6 két hgp véi tiém mao F4
toan phén giup protein tdi té hgp c6 thé bam 1én
niém mac rudt, tao ra dap ting mién dich déic
hiéu. O thi nghiém nay, 5 nhém heo duong tinh
v6i F4, F18 ETEC dugc thuc hién thi nghiém,
bao gobm nhom diéu tri bang MBPFedF (s&
lugng 6 con), nhom diéu tri bing MBPFedF va
F4 khong két hgp (s6 lugng 6 con), nhém diéu
tri bang MBPFedF két hgp F4 (s6 lugng 6 con) va
2 nhém d6i ching 4m khong b6 sung MBPFedF
va F4 (s6 lugng 11 con). Két qua cho thay chi cé
nhom diéu tri bing MBPFedF két hgp vé6i F4 tao
ra khang thé ddc hiéu khing tiém mao F18 va
tiém mao F4, lugng vi khudn ETEC-F18 trong
phan dugc ghi nhén trong 10 ngay tii nhém nay
giam dang ké (ttt 107 vi khuén c6 trong 1 gram
phan xudéng con 101) sau lan tiém chung thu
ba. Su két hop 1a tiém nédng d€ trd thanh ting cu
vién trong viéc phat trién vac-xin chong dugc

ca ETEC-F4 va ETEC-F18 trong tuong lai. Tuy
nhién, van chua quan sat dugc kha ning bao vé
hoan toan ciing nhu tinh 6n dinh ctia vic-xin
do kha nang ton tai kém ctia FedF trong da day,
cu thé & pH=3 lugng MBPFedF giam ding ké va
khong dugc phat hién sau 60 phut.

Nhu da dé cip & phan trén, F4 va F18 1 tiém
mao pho bién gay bénh PWD. Tiém mao F4 gém
c6 3 bién thé 1a F4ab, F4ac, va F4ad, trong d6
F4ac dugc xem la bién thé chinh gy bénh PWD,
trong khi d6 bién thé ctia tiém mao F18 la, F18ac
va F18ac thuong lién quan dén vi khuén ETEC
gay bénh PWD (Rhouma & ctv.,, 2017). Do do,
nhom nghién ctiu ctia Nadeau & ctv. (2017), da
thiét ké vac-xin nhi gid dang udng bang cach két
hgp bién thé khang nguyén ctia F4 (F4ac) va bién
thé khang nguyén cua F18 (F18ac) tao mién dich
chti dong bio vé heo. O thi nghiém nay, hai mo
hinh dugc st dung la heo bi nhiém ETEC-F18
(s6 lugng 48 con) va bi nhiém ETEC-F4 (s6
lugng 40 con), mdi md hinh dugc chia déu lam
hai nhém: nhém 7 ngay sau tiém chiing va nhom
21 ngay sau tiém chung. Két qua cho théy ring, &
mo6 hinh ETEC-F18, 75% heo déi chiing (khong
tiém vac-xin) bi tiéu chay tli trung binh dén nang
va khong c6 heo tiém phong nao bi tiéu chay sau
7 ngay tiém chung. Tuong tu 6 nhém 21 ngay
sau tiém, khong c6 heo tiém phong nao tiéu chay
tu viia dén ndng; ngoai ra, khdi lugng ciing tang
lén dang k€ ¢ nhom 7 ngay va 21 ngay tuong
ting 1 0,16 kg/ngay va 0,39 kg/ngay. O mo hinh
ETEC-F4, cic d6i chiing (khong tiém vac-xin)
chi bi tiéu chay nhe khong qud nghiém trong
dén stic khoe, do d6 kho xac dinh dugc thoi gian
bao vé cu thé, diéu nay c6 thé giai thich 1a do
ETEC-F4 it c6 kha nang xam nhiém duong rudt
& nhiing con heo gia hon, tuy nhién van quan
sat dugc su bao vé ctia vac-xin khdi ETEC-F4.
Khong nhiing thé, vac-xin nhi gid con tao ra
khang thé IgM va IgA bao vé heo khdi bién thé
F18ac ma con khang chéo véi bién thé F18ab.
Tuy nhién, sy bao vé véi cac bién thé con lai ctia
F4ab va F4ad van chua dugc ghi nhan.
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Duan & ctv. (2020) da thiét ké vac-xin da
tri phong ETEC-F4, F5 (K99), F6 (987P), F18,
F41, bang cach st dung phuong phip MEFA
(multiepitope fusion antigen). O thi nghiém nay,
vac-xin da tri dugc tao ra bing cach st dung
tiéu don vi két dinh cta 5 tiém mao F4, F5, F6,
F18, F41, cu thé FaeG cna tiém mao F4 va FedF
cta tiém mao F18 la khung su6n d€ gan epitope
ctia tiéu don vi FanC ctia tiém mao F5, tiéu don
vi FasA cta tiém mao F6 va Fim4la tiéu don
vi clia fimbria F41. D€ danh gia kha ning sinh
mién dich cta protein MEFA, 3 nhém chu(t
(moi nhém 15 con) dugc tiém chiing, bao gom:
nhoém 1 (dugc tiém véi liéu lugng 50 pg protein
FaeG-Fim4la-FanC-FasA MEFA két hop voéi
50 ug FedF-FasA-Fim41a-FanC), nhoém 2 (100 ug
protein FaeG-FedF-FanC-FasA-Fim41la MEFA),
va nhém 3 la nhém doi chiing (tiém 200 pL dung
dich PBS). Sau d6, thu huyét thanh dé€ kiém tra,
thuc hién cac thi nghiém in vitro dé danh gia
kha ning khang cta khang thé d6i véi 5 tiém
mao trén. Két qua cho thdy rang nhiing con
chut dugc tiém bdi vac-xin nay da ddp dng
mién dich tao ra cac khang thé khang ETEC c6
cac tiém mao ké trén va tic ché dugc sy bam dinh
cta chung 1én té bao biéu mo rudt non cta heo.
bic biét nhom 2 tao kha ning sinh mién dich
ciing nhu tc ché sy bam dinh t6t nhat. O nhém
2, chung ngtia FaeG-FedF-FanC-FasA-Fim41la
cho thdy giam két dinh déng ké gitta cac té€ bao
IPEC-1 véi cac chung F4, F18, F5, F6, F41 ETEC
lan lugt 12 70%, 71 %, 75%, 72% va 65%, d6i vGi
cac t€ bao IPEC-J2 14n luot 1a 58%, 76%, 84%,
69% va 62%. Tuy van chua c6 cac thi nghiém
in vivo trén heo dé c6 thé danh gid d¢ hiéu qua,
nhung vac-xin da tri htta hen sé la bién phap tiém
nang trong tuong lai véi viéc san xudt cac khang
thé c6 kha nang phan ting chéo véi cac tiém mao
gay bénh tu cac chung ETEC khac nhau, cung
cap su bao vé toan dién cho heo chéng lai PWD.

Qua d0, ta c6 thé thdy ring, tiém nang ting
dung vao vac-xin ctia cac tiém mao noi chung va
F18 néi riéng la vo ciing quan trong. Cac nghién

ctiu trén da mang dén nhiing tdc dong manh mé
trong viéc phat trién vac-xin phong PWD ciing
nhu tac dong tich cuc dén nganh chin nuoi heo
trong va ngoai nudc.

5. Két Luan

Enterotoxigenic Escherichia coli la nguyén
nhan chinh gay nén PWD & heo, trong d6 tiém
mao F18 1a nhan t6 c6 vai tro quan trong trong
qua trinh hinh thanh bénh & heo. V6i ciu tric
dugc cdu tao ti 5 tiéu don vi, F18 c¢6 kha ning
bam vao té€ bao rudt & heo thong qua tiéu don
vi FedF, tit d6 tiét cac doc t6 gay tiéu chay khién
cho heo bai tiét qua mtic dan dén ti vong. Trong
téng quan nay, chung téi da téng hgp, trinh
bay so lugc cdu tric, qua trinh sinh téng hop,
chtic nang cting nhu tiém nang tGng dung cua
tiém mao F18 trong viéc phat trién vac-xin. Tuy
hién nay van chua c6 bién phap nao hiéu qua
dé phong chong ETEC-F18 & heo, nhung da c6
nhiéu nghién cttu nhdm cai thién hiéu qua vac-
xin phong ETEC-F18, tli d6 huéng dén viéc san
xudt, thuong mai héa trong tuong lai.

L&i Cam Doan

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

Microalgae have currently been considered as a promising
feedstock for biodiesel production. The accumulation of
microalgal lipids is species-specific and largely dependent upon
cultivation conditions. The present study aimed to investigate the
biomass productivity and lipid content of Scenedesmus obliquus
cultivated under nitrogen (N)- and phosphorus (P)-depleted
conditions. The highest microalgal density was 38.0 + 3.5 x 10°
cell/mL after 12 days of cultivation in the standard Bold’s Basal
Medium (BBM) and significantly decreased with decreasing
N conentrations in the media, with the density of 1.4 £ 0.5 x
109 21.5 + 1.4 x 10% 25.7 + 4.9 x 10°% and 33.5 + 1.2 x 10° cell/
mL in the nutrient solutions containing 0, 25, 50, and 75% N,
respectively. Conversely, the P concentrations showed negligible
effects on the growth of S. obliquus across all treatments. Overall,
the lipid accumulation of S. obliquus increased with decreasing
N and P concentrations. The results revealed that N-starvation
yielded the highest microalgal lipid content of 184.1 + 17.4 mg/g
d.w., whereas that under N-sufficient condition was only 80.0 +
9.8 mg/g d.w. Likewise, the lipid content was almost double when
S. obliquus was grown in the modified BBM containing half of
P concentration of the standard medium. Taken together, this
study demonstrates that alteration of the nutrients is an effective
approach for enhancing lipid accumulation in S. obliquus.

Cited as: Thach, H. T. G., Tran, H. T., Nguyen, A. T. V., & Huynh, K. V. (2023). Impact of cultivation
conditions on biomass yield and lipid content of Scenedesmus obliquus. The Journal of Agriculture

and Development 22(5), 57-67.
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Anh huéng ctia diéu kién nudi cdy dén kha ning sinh truéng va
tich liy lipid cta vi tao Scenedesmus obliquus
Thach Thi Giang Huong, Tran Thi Hong, Nguyén Thi Van Anh & Huynh Vinh Khang*
Khoa Khoa Hoc Sinh Hoc, Trudng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Hién nay, vi tdo dugc xem la ngudn nguyén liéu day hiia hen dé
san xudt nhién liéu sinh hoc. Sy tich lay lipid tuy thudc vao tiing
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1. Dit Vin Dé

khao sat anh hudng cta nito (N) va photpho (P) dén kha néng
sinh trudng va tich lay lipid cta vi tdo Scenedesmus obliquus.
Mat d¢ vi tao ghi nhan cao nhét la 38,0 + 3,5 x 10° té bao/mL sau
12 ngay nudi cdy trong moi truong Bold’s Basal Medium (BBM)
gdc va giam r6 rét khi nong dé N giam dan, véi mat do 1an lugt
la1,4+0,5x10%21,5+ 1,4 x 10% 25,7 + 4,9 x 10% va 33,5+ 1,2
x 10° t€ bao/mL tuong ting véi 0, 25, 50, va 75% N. Ngudgc lai,
ndng d6 P khong c6 anh hudng dang ké dén sinh khéi vi tdo & tét
ca cac nghiém thiic. Nhin chung, sy tich iy lipid ctia S. obliquus
tang khi nong do N va P trong moéi truong nuoi cdy giam. Két
qua cho thdy ham lugng lipid dat cao nhét (184,1 + 17,4 mg/g
sinh khoi kho) khi nu6i cdy vi tdo trong moéi truong can kiét N;
trong khi d6, ham lugng lipid chi dat 80,0 + 9,8 mg/g sinh khai
kho khi cung cdp day du N. Tuong tu, ham lugng lipid cling ting
gap doi khi vi tdo dugc nudi cdy trong moi truong chi chia 50%
P so v6i mai trudng BBM goc. Nghién ctiu nay ching minh rang
diéu chinh moi truong dinh dudng 1a mét hudng di hiéu qua dé
gia tang sy tich Iy lipid cta vi tdo S. obliquus.

Mat khdc, vi tdo con st dung khi CO, trong qua
trinh quang hgp, gop phan lam giam hiéu tGng

Vi tdo 1a nguon nguyén liéu phtt hgp dé€ san
xuat nhién liéu sinh hoc (biodiesel) vi c¢6 kha
nang quang hgp cao, toc d¢ sinh trudng nhanh,
va sinh khoi thu dugc chiia ham lugng lipid cao,
6 tiém ndng thay thé ddu mo va than thién véi
moi truong (Gouveia & Oliveira, 2009). Khai
thac vi tdo d€ san xuat nhién liéu sinh hoc khong
gay anh hudng dén viéc san xuét luong thuc thuc
phdm, thtic 4n gia stc, va khong canh tranh dat
canh tac véi cacloai cay trong khac (Chisti, 2007).

nha kinh (Putt & ctv., 2011). Vi tdo Scenedesmus
obliquus c6 kha nang sinh trudng va phat trién
bang quang tu dudng va quang di dudng, c6 kha
nang c6 dinh CO,, tao nhiéu sinh khéi, va tich
lay lipid & mtic cao. Cac nghién ctiu hién tai vé
vi tdo Scenedesmus sp. chtl yéu tap trung vao viéc
xu ly nudc thai va tang san lugng sinh khoi chu
chua chu trong nhiéu dén khai thac kha ning
tich Iy lipid phuc vu san xuét nhién liéu sinh
hoc.

Tap chi Nong nghiép va Phdt trién 22(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

59

Qua trinh sinh trudng va tich lay lipid cta vi
tdo chiu anh huéng ctia nhiéu yéu té6 nhu anh
sang, nhiét do, pH va thanh phan mdi truong
dinh duéng; trong dé nito (N) va photpho (P)
c6 anh hudéng 16n nhat dén ham lugng cling nhu
thanh phan lipid trong té bao vi tdo (Brindhadevi
& ctv., 2021; Yaakob & ctv., 2021). Thiéu hut N/P
tac dong dén cac qua trinh sinh hoéa bén trong té
bao; khi d6, dong carbon duing cho quang hgp va
tong hgp protein sé dich chuyén sang sinh tong
hgp cac hgp chat cao phéan ti giau nang lugng
(chu yéu la lipids). Shen & ctv. (2015) nhan
thay vi tdo Chlorella vulgaris tich lay lipid cao
gap khoang 3 lan khi dugc nuéi cdy trong moi
truong khong chiia N. Mit khéc, dudi diéu kién
cuong do anh sang cao va thiéu N/P, cac té bao
vi tdo tang cuong tich liay mot lugng 16n lipid &
dang triacylglycerol (TAG) (Chisti, 2007; Hu &
ctv., 2008). Dang TAG dugc xem la mét nguodn
nguyén liéu rat phu hgp d€ san xudt nhién liéu
sinh hoc.

Do d6, nghién ctiu nay dugc tién hanh nham
khao sat anh hudéng ctia cac yéu t6 dinh dudng
trong moi truong nudi cdy, gom N va P, dén kha
ndng sinh trudng va tich lay lipid cua vi tdo S.
obliquus, lam tién dé cho viéc san xuét nhién liéu
sinh hoc c6 ngudn goc tii vi tao.

2. Vit Liéu va Phuong Phap Nghién Ciu
2.1. Vat Lidu

Vi tdo Scenedesmus obliquus dugc cung cap
bdi Vién Nghién ctiu va Nudi trong Thuy san
II (TP. H6 Chi Minh, Viét Nam). Sau d6, vi
tdo dugc nhan gidng trong cic binh thuy tinh
chtia 500 mL moi truong Bold’s Basal Medium
(BBM) (Bang 1), & diéu kién nhiét do phong
29 + 2°C, suc khi lién tuc (2,7 L/phut), va chiéu
sang lién tuc bang bong dén LED 18W & cudng
do khoang 3.500 lux.

Bang 1. Thanh phan méi truong Bold’s Basal Medium

Thanh phan Noéng do (g/L)
NaNO, 0,250
MgSO,.7H,0 0,075
NaCl 0,025
K,HPO, 0,075
KH,PO, 0,175
CaCL,.2H,0 0,025
FeSO,.7H,0 0,005
KOH 0,025
Na EDTA.2H,0 0,050
ZnSO,.7H,0 0,222
MnCl_.4H O 1,81
Na,MoO,2H,0 0,39
Co(NO,),.6H,0 0,049
H,BO, 2,86
H,SO, 1 mL
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2.2. Phuong phap nghién ctiu

2.2.1. Anh hudng ctia N dén sinh trudng va tich
liy lipid cua S. obliquus

Vi tdo dugc nuoi cdy trong cac moi trudng cd
noéng do N dugc diéu chinh tuong ting véi 0, 25,
50, 75, 100% nong do N (dudi dang NaNO,) so
v6i moi truong BBM gdc (Bang 1). Nghiém thtic
100% nong do N (chtia 0,250 g NaNO,/L) dugc
dung lam déi chiing. Khoang 50 mL vi tao sau
nhan giéng (mat do 4,9 x 10° t€ bao/mL) dugc
cho vao 3.900 mL mdi truong dinh dudng tuong
ung véi ting nghiém thic. Méi nghiém thic
dugc lap lai ba 14n va dugc nudi cdy & diéu kién
tuong ty muc 2.1. Sau moi 4 ngay, mdi truodng
dinh dudng tuong ting véi cac nghiém thiic dugc
thém vao cac binh nuodi cdy d€ bu vao lugng
nudc that thoat do bay hoi. Su sinh trudng cua
vi tdo dugc danh gia 4 ngay/lan thong qua gia tri
d6 hép thu ctua dung dich tdo & budc séng 680
nm (OD,, , Jenway 6850, Anh). Sau d6, mat do té
bao vi tdo dugc tinh toan dua theo phuong trinh
duong chudn y = 0,05x + 0,06 (R* = 0,997) dugc
xay dung bdi nhom nghién ctiu; trong d6 x va
y lan lugt 1a mét do té€ bao (x 10° t€ bao/mL) va
mat do quang (OD

680)'

Sinh khéi vi tdo dugc thu sau 12 ngay nudi
cdy bang cach loc qua gidy loc dinh tinh 102
(Newstar, Trung Quoc) va sdy & 70°C dén khoi
lugng khong ddi trude khi tach chiét lipid.

2.2.2. Anh huéng ctia P dén sinh truéng va tich
lay lipid caa S. obliquus

Vi tao dugc nudi cdy trong cac moi truong
c6 nong do P dugc diéu chinh tuong ting véi
0, 25, 50, 75 va 100% nong do P (dudi dang
K,HPO, va KH,PO,) so v6i moi trudng BBM
goc (Bang 1). Nghiém thiic 100% noéng do P
(chta 0,075 g K,HPO /L va 0,175 g KH,PO /L)
dugc dung lam d6i ching. Khoang 50 mL vi tao
sau nhan giéng (mat do 4,9 x 10° té€ bao/mL)
dugc cho vao 3.900 mL moi truong dinh dudng

tuong ting véi tiing nghiém thic. Céc diéu kién
thi nghiém tuong ty nhu muc 2.2.1.

2.2.3. Tach chiét lipid tui vi tao

2.2.3.1. Phuong phap 1: Phuong phap chiét
xuit Soxhlet

Cén 1 + 0,0001 g sinh khoi tao kho vao coc
thay tinh, thém 50 mL hexane, ddanh séng siéu
am (cong suat 500 W) trong 30 phat & nhiét do
phong, va ngdm qua dém. Sau d6, mau dugc
chiét véi thiét bi Soxhlet trong 6 gic. Hon hgp
dich chiét dugc chtia trong binh cau, c6 quay
chén khong dé loai dung méi va sdy 6 50 - 60°C
trong 8 gio (VS, 2009). Binh cau chua lipid sau
khi sdy dugc 14y ra d€ nguoéi trong binh hut 4m
dén nhiét do phong, can va ghi nh4n khéi lugng.
Ham lugng lipid cta vi tdo dugc tinh todn theo
cong thiic: X = (m, x100)/m, trong dé X (%) la
ham lugng lipid; m, (g) la khdi ligng lipid thu
dugc sau c6 quay; va m (g) la khoi lugng tao kho
dung chiét lipid.

2.2.3.2. Phuong phap 2: Dung moéi hexane:
methanol (1:1), chloroform:methanol (2:1),
va hexane c6 ho trg song siéu am

Can 1 + 0,0001 g sinh khoi tdo kho va géi
bang gidy loc, cho vao c6c thuy tinh va thém
vao 50 mL lan lugt tiing hé dung moi, gom hex-
ane:methanol (1:1), chloroform:methanol (2:1),
va hexane (Malekzadeh & ctv., 2016; Shin & ctv.,
2018; Zarrinmehr & ctv., 2022). Mau dugc danh
song siéu am (coéng suit 500 W) trong 30 phut &
nhiét do phong va ngdm qua dém. Sau dé loc lay
dich chiét, thém dung moi va lap lai cac buée ly
trich nhu trén cho dén khi dich chiét khéng con
tao vét ma trén gidy tham dau (Whatman, Anh)
(cho 3 - 5 giot dung dich lén gidy, doi dung moi
bay hoi hét va quan sat bé mat). Gop dich chiét
tli cac 1an trich, c6 quay chan khong d€loai dung
moi va tinh toan tuong tu nhu muc 2.2.3.1.
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2.2.4. Phén tich thong ké

Dii liéu dugc thé hién dudi dang trung binh
+ d¢ léch chuén cta ba lan 13p lai. Phan tich
phuong sai ANOVA va hau kiém Tukey’s HSD
hodc Dunnett bing phdn mém GraphPad Prism
9.5 dugc sti dung d€ nhan biét sy khac biét c6 y
nghia gitia cac nghiém thtc (P < 0,05).

3. Két Qua va Thao Luén

3.1. Hiéu suit chiét xuat lipid ti vi tao S.
obliquus

Hiéu suat chiét xuit lipid ti sinh khoi vi
tdo S. obliquus dugc thé hién & Hinh 1. Khi c6
hé trg cua song siéu 4m, hé dung méi chloro-
form:methanol (2:1) cho hiéu suét lipid cao nhét
(16,1 £ 0,5%), cao hon dang ké so v6i dung moi
hexane (13,0 + 0,8%; P = 0,004) va hé dung moi
hexane:methanol (1:1) (12,8 + 0,8%; P = 0,003).
St dung dung moi hexane, hiéu suét lipid khi ly
trich bang phuong phap Soxhlet truyén thong
dat 13,5 £ 0,9% va khong khac biét cé y nghia so
v6i phuong phap song siéu am (P > 0,05).

CM (2:1) = Séng siéu am = —_
J *
*
H:M (1:1) - S6ng siéu 4m — o
H - Séng siéu Am —
H - Soxhlet —
I | I 1
0 5 10 15 20

Hinh 1. Ham lugng lipid tu S. obliquus (%) dugc ly trich bang cach phuong phap khac nhau.
C: chloroform, H: hexane, M: methanol. **: P < 0,01.

Cac nghién ctu trudc day cho thay
chloroform:methanol (2:1) va hexane:methanol
(1:1) la hai hé dung mo6i phu hgp cho qua trinh
ly trich lipid tii cac loai vi tdo (Abomohra & ctv.,
2016; Shin & ctv., 2018; Zarrinmehr & ctv., 2022).
Theo Ellison & ctv. (2019), hexane (dung moi
khong phéan cuc) chi ly trich dugc nhom lipid
trung tinh ti t€ bao vi tdo. Trong khi d6, hé dung
modi chloroform:methanol (2:1) cé kha nang ly
trich ca cac nhom lipid khac lién két trén mang
t€ bao, dan dén hiéu sut ly trich lipid cao hon so
véi hexane. Theo Abomohra & ctv. (2016), khi st
dung dong thai hon hgp dung méi c6 do phan

cuc khac nhau, lipid tii phtic hgp lipid-protein
sé dugc ly trich bdi dung mdi phéan cuc va sau d6
sé hoa tan vao dung moi khong phan cuc. Hiéu
suat ly trich lipid ti vi tdo cling phu thudc vao
ban chat cta tting loai dung mdi (Abomohra &
ctv,, 2016). Ly trich lipid 1a mot budc quan trong
trong qua trinh san xudt nhién liéu sinh hoc. Hai
phuong phap Folch va Bligh & Dyer, stt dung hé
dung mdi chloroform va methanol, dugc stt dung
rong rai va cho hiéu qua chiét xuat lipid cao nhat
(Mansour & ctv,, 2019). Tuy nhién, dung moéi
chloroform cé doc tinh cao, gay ra nhi€u anh
hudng tiéu cuc t6i moi trudng va stic khoe con
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ngudi (Zhou & ctv., 2022). Két qua cting cho thay
hiéu suét chiét lipid tu té bao vi tdo bang dung
moi hitu co ¢6 hé trg song siéu 4m cao hon hodc
tuong dong so véi phuong phap Soxhlet truyén
thong, giup ti€t kiém thdi gian va ndng lugng
sti dung trong qua trinh chiét xudt. Do do, hé
dung moi hexane:methanol (1:1) da dugc chon
dé ly trich lipid tu vi tao S. obliquus & nhiing thi
nghiém tiép theo.

3.2. Anh huéng ciia N va P dén sinh truéng cia
vitao S. obliquus

Anh huéng ctia N va P dén kha nang sinh
trudng cta S. obliquus dugc trinh bay & Hinh 2.
O tit ca cac nghiém thiic, mat d6 té bao vi tao
tang dang ké lién tuc trong sudt thoi gian nudi
cdy (P < 0,001) va dat gia tri cao nhat vao ngay
th 12. Tuy nhién, t6¢ d) phat trién ctia vi tdo tai
tiing thoi diém thu mau thay d6i phu thudc vao
néng do N va P c6 trong mdi trudng nudi cay
(Hinh 2A-B). Vi tdo dugc nuoi trong moi truong
khong b6 sung N phat trién chdm nhit, chi dat

1,4 + 0,5 x 10° t€ bao/mL sau 12 ngay nudi cay.
Mit khac, mat d6 t€ bao cao nhit quan sat dugc &
nghiém thtc déi ching (méi truong BBM goc),
dat 38,0 £ 3,5 x 10° t€ bao/mL. Két qua ciing cho
thdy mat do t€ bao & nghiém thtic chia 75% N
khong khac biét cé y nghia so v6i nghiém thtic
déi chiing (P = 0,428); tuy nhién, khi moi truong
nuoi cdy chi chiia 50 va 25% N so v6i moi truong
BBM gdc, mét do t€ bao vi tdo da giam dang ké
(lan lugt P = 0,002 va P < 0,001). Thiéu N gay bat
lgi cho su sinh trudng va phat trién cta cac loai
vi tdo do qua trinh sinh tdng hgp chlorophyll va
protein bi tic ché (Nagappan & ctv., 2020 ). D6i
v6i P, mat do té bao vi tdo ciing ting 1én ddng ké
(P < 0,001) trong sudt thoi gian nuoi cdy, dat gia
tri cao nhét vao ngay thu 12 & tat ca cac nghiém
thiic. Mat do té€ bao cao nhét quan sat dugc &
nghiém thtc chda 75% P, dat 36,6 + 1,8 x10° t&
bao/mL va thip nhit & nghiém thtic chia 50%
P (31,5 + 4,7 x 10° t€ bao/mL). Két qua cho thay
mat d¢ té bao vi tao thay d6i khong dang ké & tat
ca cac nghiém thtc trong cac lan thu mau (P >
0,05).
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Hinh 2. Anh hudng ctia N va P dén mat do t€ bao (A va B) va sinh khoi kho (C va D) ctia vi tao
S. obliquus. Cac hinh E (nghiém thtic N) va F (nghiém thtic P) dugc chup khi thu mau sau 12 ngay
nuoi cdy. **: P < 0,01 va ***: P < 0,001.

Sinh khoi kho (SKK) ctia vi tao S. obliquus sau
12 ngay nuoi cdy dugc thé hién 6 Hinh 2C-D. Khi
khong dugc cung cdp N, qua trinh sinh trudng
ctia vi tdo bi tic ché, véi khoi lugng SKK chi dat
0,47 £ 0,06 g/binh; trong khi d6 & nghiém thic
doi chiing, SKK cuia vi tao la 3,47 + 0,49 g/binh (P
< 0,001). O cac néng dd N khéc, sinh trudng ctia
vi tdo khong cé thay d6i dang ké so v6i doi chiing
(P > 0,05). Diéu nay chiing minh ring vi tao S.
obliquus van c6 thé sinh trudng va phat trién tot
6 moi truong c6 nong do N thap hon khoang hai
lan so v6i moi trudng BBM gbc; qua do, co thé

gitp giam chi phi san xuit & quy mo l6n. Déi véi
P, khoi lugng SKK thu dugc khong khac biét gitia
cac nghiém thtic (P > 0,05) (Hinh 2D). Tham chi,
& nghiém thic khong bd sung P, vi tdo van phat
trién tot va khong quan sat thdy hién tugng tic
ché sinh trudéng nhu & nghiém thic khong bo
sung N (Hinh 2E-F). Diéu nay c6 thé do lugng P
con lai trong dung dich tdo sau tang sinh (50 mL)
cho vao mdi trudng nudi cdy, ciing nhu lugng P
ndi bao, van du dap ting nhu cau dinh dudng P
t6i thiéu cta S. obliquus trong 12 ngay nudi cdy.
Mat khac, viéc loai bo P ciing it tac dong dén kha
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ndng sinh trudng ctia vi tdo so vé6i N (Mao & ctv,,
2018 ). Theo nghién ctiu ctia Goldberg & Cohen
(2006), vi tao Monodus subterraneus van c6 kha
nang nhan doi mat s6 té€ bao sau 4 ngay nuoi cdy
trong moi truong khong chita P nho lugng P ndi
bao. Tuong tu, viéc thi€u hut P cing khong gay
anh hudng dang ké nao dén sy phat trién cua vi
tao Dunaliella tertiolecta sau 7 ngay (Chen & ctv,,
2011). Qua d6, két qua nay ciing cho thdy ham
lugng P trong moi trudng BBM gbc c6 thé duge
giam dang ké ma khong anh hudng nhiéu dén sy
phat trién ctia vi tao S. obliquus.

3.3. Anh huéng ctia N va P dén tich lay lipid
cua vi tao S. obliquus

Hinh 3A cho thdy sy tich lay lipid trong té bao
vi tdo thay ddi phu thudc vao noéng do N trong
moi trudng nudi cdy. Ham lugng lipid thu dugc
6 nghiém thtic d6i chiingla 80,0 + 9,8 mg/g SKK,
va tang dan khi ndong do N giam; cu thé dat 76,5
+ 33,7; 89,8 £ 26,6; 112,5 + 36,5; va 184,1 £ 17,4
mg/g SKK & cac nghiém thtic chua 75, 50, 25, va
0% N so v6i mdi trudng BBM goc. So véi nghiém
thtic doi chiing, ham lugng lipid thu dugc tu
sinh khéi vi tdo nuoi trong moi trudng khong bo
sung N cao hon khoang 2,4 1an (P = 0,003). Su
gia tang tich lay lipid & mot s6 loai vi tao trong
diéu kién thiéu N da dugc chiing minh trong cac

(A)

~ 250.01 o

200.0

150.0

g lipid (mg/g SKK

100.04

50.04

Ham luon;

0.0-
Déi chimg  75% 50% 25% 0%

Nong d6 nito so véi méi tnrong nudi cdy gbe

nghién ctiu trudc day. Theo Anand & Arumugam
(2015), ham lugng lipid cta vi tdo Scenedesmus
quadricauda tang 2,27 1an khi méi trudng nudi
cdy khong chia N. Tuong tu, vi tdo Chlorella
vulgaris cting tich lay lipid cao gép khoang 3 lan
(Shen & ctv., 2015) trong moi triong khong chiia
N. Khi dinh duéng N bi can kiét, su phan chia
t€ bao vi tdo gidm, dong carbon chuyén tii sinh
téng hop protein sang lipid (Goncalves & ctv.,
2016). Ngoai ra, qué trinh sinh t6ng hop lipid
cing chuyén sang hudng tich lay nhiéu lipid
trung tinh (cht yéu la triacylglycerides) hon cac
dang lipid lién két trén mang té bao (Ren & ctv,,
2013; Song & ctv., 2022). Mit khac, sy thiéu hut
N 1tc ché qué trinh tong hgp chlorophyll lam
giam t6c do quang hop ctia vi tdo; khi d6, lugng
nicotinamide adenine dinucleotide (NADH) tich
lay trong té bao sé tic ché men citrate synthase,
ngan can cac phan tu acetyl-CoA di vao chu
trinh tricarboxylic acid (Praveenkumar & ctv.,
2012). Nong do acetyl-CoA trong té bao ting
kich hoat men acetyl-CoA carboxylase chuyén
héa acetyl-CoA thanh malonyl-CoA (Rivas &
ctv,, 2020), dan dén su gia tang kha ndng tich lay
lipid trong t€ bao vi tao (Song & ctv., 2020). Hiéu
qua tich lay lipid ctia S. obliquus trong diéu kién
thiéu N c6 thé dugc ting dung trong thuc t€ dé
thu nhan ham lugng diu cao phuc vu san xuét
nhién liéu sinh hoc.

(B)
~ 250.07

*

200.04 |

150.04

g lipid (mg/g SKK

100.04

50.0

Ham luon,

0.0-
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Ndng d6 photpho so véi méi truong nudi cdy gbe

Hinh 3. Anh hudng ctia N (A) va P (B) dén su tich lay lipid ctia S. obliquus sau 12 ngay nuéi ciy.
*. P<0,05;**: P<0,01; va ***: P< 0,001.
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Tuong tu, sy tich Iy lipid trong té€ bao vi tao
S. obliquus cting phu thudc vao nong do P trong
moi trudng nudi cdy (Hinh 3B). So véi nghiém
thiic do6i chiing, ham lugng lipid thu dugc &
nghiém thitc chiia 50% P ting 1én khoang 2
lan (P < 0,001): 134,9 + 11,2 so v6i 65,4 + 24,7
mg/g SKK. O nghiém thtc khong bs sung P,
ham lugng lipid dat 106,5 + 5,8 mg/g SKK, cao
hon khoang 1,6 lan so véi doi chiing (P = 0,01).
Nghién ctiu ctia Shen & ctv. (2015) ciing cho
thay vi tdo Chlorella vulgaris tich lay lipid cao
gap khoang 1,8 1an khi dugc nuéi cdy trong moi
truong khong chia P. Photpho la mét nguyén to
da lugng quan trong, tham gia vao qua trinh sinh
téng hop phospholipids, nucleotides, nucleic
acids, ATP, va NADP trong té bao. Theo Song &
ctv. (2022), su thiéu hut P dan dén tic ché qua
trinh quang hgp cta vi tao; khi d6, dong carbon
dung cho quang hgp sé dich chuyén sang sinh
tong hgp cac hop chét cao phan tl giau ning
lugng (cht yéu la lipids). Mdc du phuong phap
gy stress bang moi trudng thiéu N va P la mot
trong nhiing cach hiéu qua d€ gia ting su tich lay
lipid trong t&€ bao vi tao, su sut giam sinh khoi
trong qua trinh nuoi cdy la mét nhugc diém anh
hudng 16n dén hiéu suit tao lipid. Do dé, cac
nghién cdu trong tuong lai cin tip trung khac
phuc nhugc diém nay.

4. Két Luan

Ly trich lipid tu té€ bao vi tdo bang hé dung
moi hexane:methanol (1:1) sé gitp tiét kiém
dugc dung moi, théi gian so véi phuong phap
Soxhlet truyén théng, an toan cho ngudgi thuc
hién va mdi truong sinh thdi. Két qua ti nghién
ctiu nay cho thdy qua trinh sinh trudng va tich
lay lipid cta vi tao S. obliquus chiu anh hudng
ctia néng do N va it bi tdc dong bdi nong do P
trong moi trudng nudi cdy. Ham lugng lipid cao
nhat ghi nhin dugc 1a 184,1 + 17,4 mg/g SKK
(khong bé sung N) va 134,9 + 11,2 mg/g SKK
(50% P so v6i mdi truong goc). Ngoai ra, day
cling la tién dé cho cac nghién ctu vé khao sat

danh gia tac dong két hgp cac yéu té mdi truong
va dinh duéng khic nhau dén kha ning sinh
trudng va tich liy lipid ctia vi tao S. obliquus.
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