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ABSTRACT

Parasitic fungi are considered effective biological agents to control plant -
parasitic nematodes. Based on morphology and ITS sequence, seven Pur-
pureocillium lilacinum strains were isolated from 144 soil samples collected
from Chau Duc district, Ba Ria - Vung Tau province, and Dinh Quan dis-
trict, Dong Nai province. After 96 h of culture in medium supplemented
with casein, chitin, and tween 20, seven strains showed protease, chiti-
nase, and lipase activity. In laboratory conditions, both 11BB and 11SN
strains parasitzed 31 — 34% eggs and 58 — 62% eggmass, respectively. In
greenhouse conditions, the 11BB strain decreased 79.0 - 80.3% of juveniles
(J2s) and 77.4 - 79.7% of egg numbers on tomato plants as compared with
the control. Results showed that the 11BB fungal strain could be used in
control of root - knot nematodes.
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TOM TAT

Nam ky sinh dugc danh gia l1a tdc nhan sinh hoc tidm ning phong trit
tuyén trung hiéu qui. T 144 mau dat nong nghiép thuoc huyeén Chau
Diic, Ba Ria - Viing Tau va huyén Dinh Quéan tinh Dong Nai di phan lap
dugc 7 dong nAm Purpureocillium lilacinum dya vao hinh thai va trinh ty
ITS. Sau 96 gio nhan nudi trén moi trudng bd sung casein, chitine, tween
20, 7 dong nam cho thiy c6 kha nang tao protease, chitinase v lipase. 6}
didu kién phong thi nghiém, 2 dong ndm 11BB va 11SN ky sinh 31 — 34%
tring va 58 — 62% tui tring. O didu kién nha luéi, dong naAm 11BB c6 kha
nang lam gidm tit 79,0 - 80,3% s6 tuyén tring tudi 2 (J2) va 77,4 - 79,7%
s6 tring tuyén triing trén cay ca chua so véi dbi ching. Cac két qua thuc
nghiém cho thiy dong nidm 11BB c6 tiém nang iing dung trong phong trit
tuyén triing sung ré.

Nguyén Vi Phong
Email:
nvphong@hcmuaf.edu.vn

1. Dat Van Dé

Thiét hai do tuyén trung ky sinh déi véi cay
trong nong nghiép mdi ndm uéc tinh lén dén hang
tram ty USD (Nicol & ctv., 2011). Tuyén tring
sung ré Meloidogyne 1a tadc nhan gay hai chinh
trén hau hét cac loai cay trong. Tuyén trung ky
sinh lam cho 1é& cay sung lén, théi den 1di chét
hodc lam giadm kha ning hiat nuée va hap thu
dinh dudng lam cay sinh trudng kém, coi coc, 14
a vang. Chang nhing gay hai ré ma tuyén triing
con md dudng cho cac tac nhan gay hai khac nhu
nédm beénh, vi khuén, virus tdn cong ré lam cho
nang suat va chat lugng nong san giam di nghiem
trong.

St dung thubc bao vé thuyc vat trong nong
nghiép la mot bién phap c6 hiéu qua nhanh va
dang dugc st dung rat phd bién tai Viet Nam.

Tuy nhién phuong phap st dung thudc bio vé
thuc vat c6 thé dé lai du lugng trén nong san,
gay anh hudng dén siic khde cong dong cling nhu
moi trudng sinh théi. Do vay, xu huéng quay tré
lai nén néng nghiép hitu cd véi viec ting cudng st
dung céc loai ché pham sinh hoc dang 13 xu huéng
chung va lau dai ctia toan cau. Céc vi nAm c6 he
enzyme gom chitinase, protease, lipase duge danh
gia 14 c6 hiéu qua trong viéc phong trit tuyén
trung gay hai. Purpureocillium lilacinum 1a mot
loai dai dién ctia chi nAm Paecilomyces, nAm phat
trién t6t trong khoang nhiet do 15 - 30°C, thich
nghi v6i khoédng pH rong nén c6 kha nang canh
tranh véi cac vi sinh vat trong dat nong nghiép
(Atkins & ctv., 2005). V6i hé enzyme ngoai bao da
dang, P. Lilacinum dugc quan tam nghién ctu va
ting dung trong phong trit tuyén trimg, dic bigt
13 tuyén tring sung ré Meloidogyne.
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Nghién cttu nay trinh bay két qua phan lap va
chon dong nam Purpureocillium lilacinum c6 kha
nang ky sinh tuyén trung sung ré Meloidogyne
lam co s phét trién ché pham sinh hoc phong
trir tuyén tring gay hai cay trong.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Phan lap va dinh danh nim

Mau dat duge thu 6 cdc vuon trong ho tiéu &
Chau Diic, Ba Ria - Viing Tau va Dinh Quan -
Déng Nai. Lay 100 g dat bén dudi 16p xac ba thuc
vat muc nat khoang 10 cm cho vao tai nhya, déan
nhan ki hiéu. Phan 1ap ndm theo phuong phap
pha lodng miu (Pau & ctv., 2012): Hat 0,1 mL
tit mdi dng pha loang 1072, 1072, 10~* cho vao
dia petri c¢6 chita moi truong Rose Bengal chitin
agar, mdi nong do trén 3 dia, ding que ciy trang
déu, i & 30°C. Sau 7 ngay, chon cic tan nam c6
mau tring, t6 ndm moc day, dong nhéit, dusng
kinh kho4dng 2 mm céy lam thuan trén moi truong
thach khoai tay (PDA). Quan sat dic diém hinh
thai tdn ndm va chuan bi tieu ban dé quan sat
hinh dang vi thé ctia nAdm. Dua vao hinh thai
tdn nim, dic diém hién vi theo khéa phan loai
Samson (1974), Luangsa - Ard & ctv. (2011) dé
chon ra dong nam nghi ngs 13 P. Lilacinum.

Tach DNA ctia dong nam chon loc dude dya
trén phuong phap cia Izumitsu & ctv. (2012)
c6 cai tién: 1 pg soi nam duge cho vao 100 pL
TE trong eppendorf 1,5 mL; gia nhiét bing mi-
crowave trong 2 phit, dé & nhiet do phong trong
30 giay, tiép tuc gia nhiét bing microwave 2 phit,
sau dé dé & - 20°C trong 10 phit. St dung cap
primer PaeF (5 - CTC AGT TGC CTC GGC
GGG AA - 3) va PaeR (5’ - GTG CAA CTC
AGA GAA GAA ATT CCG - 3’) (Atkins & ctv.,
2005) khuéch dai ving ITS trong rRNA. San
pham khuéch dai dugc giai trinh ty va so sanh
v6i trinh ty sdn c6 trén ngan hang gen dé xéac
dinh tén loai.

2.2. Khao sat hé enzyme ngoai bao ciia dong
nim Purpureocillium lilacinum

Khéo sat kh& ning sinh enzyme protease va
chitinase ctia ciac dong ndm phan lap dugce thuyc
hién trén méi trusng Gause I véi cac cd chat ca-
sein v chitin, thudc thit 1an lugt 13 TCA va lugol,
enzyme lipase sit dung moi trudng c6 chita tween
20 (Gopinath & ctv., 2013). Nam P. Lilacinum
duge nudi cAy trén moi truong PDA trong 7 ngay,

sau d6 duing khoan cit thach, chon viing nim c6
mau tim dong déu, cit mot khoanh tron dudng
kinh 4 mm dat Gp vao cac mdi truong bd sung ca-
sein, chitin va tween 20, i 6 nhiét do6 phong. Theo
déi va ghi nhan duong kinh tan nim, dudng kinh
vong phan gidi qua 4 méc thoi gian 13 24; 48;
96; 120 gis. Tinh hiéu s6 D - d, v6i D 1a duong
kinh vong phan gidi, d 14 dudng kinh tdn nam.
Thi nghiem duge bd trf theo kidu hoan toan ngau
nhién, véi 3 1an 1ap lai, mdi lan 1ap lai 5 dia. Phan
cap hoat tinh enzyme theo Mustafa & ctv. (2010).

2.3. Danh gia kha ning ky sinh trding tuyén
trung

Thuyc hién theo Khan & ctv. (2006), tron 100
nL dich tring tuyén triing Meloidogyne incognita
( 500 tring/mL) v6i 900 pL dich ndm c¢6 mat do
108 CFU/mL vao eppendorf 1,5 mL, dat & nhigt
do phong (Nguyen, 2018). Sau 7, 14 ngay nhuom
hén hop nay véi trypan blue trong 5 phit, ly tam
thu phan tring tuyén triing va nam va quan sat,
dém sb tring bi k¥ sinh duéi kinh hién vi phéng
dai 400 lan.

Thyc hién trén méi trudng ban ran: Ciy nam
vao gitta dia petri chita moi truong water agar
20g/L(WA), bd sung chloramphenicol néng do
0,1 g/L. Sau 5 ngay hat 200 pL dich chia 100
triing tuyén trung, nhé déu xung quanh tan nam.
Sau 5 ngay, do dudng kinh tdn nidm. Nhuom dia
nam bing lactophenol cotton blue trong 5 phit.
Diing nuée cit ria ky dia cdy, ly tam thu dich
nam va dém sb lugng tring bi ky sinh, so sanh
duong kinh t4n nam so véi cac dia dbi ching gom
dia nudi triing va dia cdy nam.

2.4. Danh gia kha ning ky sinh tii tring tuyén
trung

Nam duge nudi trén dia petri chita moi trudng
WA bé sung khang sinh chloramphenicol. Tach
cic thi tring tit nét sung ré cay ca chua ngam
trong dung dich sodium hypochloride 0,7% trong
5 phut va dung dich streptomycin 1 g/L trong 5
phut. Dat 8 tii triing da xi Iy xung quanh mép
tan ndm 5 ngdy nudi, dit dia & nhiét do phong.
Sau 7 ngay, thu liy cac ti tring nhuém trong
lactophenol cotton blue 5 phiit, tiép dén ria sach
véi nude cat. Quan sat cac tdi tring dudi kinh
hién vi c6 do phong dai 40 lan. Thi nghiem dugc
bé tri 3 1an lap lai, mbi lan lip lai 3 dia. So sanh
két qua véi dbi ching gdm dia dat tdi tring va
dia nudi ciy nam.

www.jad.hcmuaf.edu.vn
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2.5. Danh gia kha ning ky sinh tuyén tring
ciia nAm diéu kién nha luéi

Thi nghiém duge bd tri theo kiéu hoan toan
ngau nhién don yéu t6 gom 4 nghiém thic gom
(NT1) xit Iy nAm 7 ngay trude lay nhidm tuyén
trung; (NT2) xit Iy nAm 7 ngay sau lay nhiém
tuyén trung; (NT3) xtt Iy nam 14 ngay sau lay
nhiém tuyén tring (NT4): lay nhiém tuyén tring
(d6i chiing). Mbi nghig¢m thitc gom 15 chau nhya
kich thuéc 10 x 16 cm, chita 3 kg gia thé bao
gdm dAt: cAt: phan chudng hoai (1:1:1) da héap
khit trimg. Cay ca chua 15 ngay tudi duge trong
vao trong chau. Sau 15 ngay, tién hanh lay nhiém
1.000 tuyén tring tudi 2 (J2)/chau. Ba gram sinh
khoi nAm P. Lilacinum v6i mat s6 1.10% bao tii/g
dugc hoa trong 100 mL nudc tudi vao chau theo
cac nghiém thic. Chiéu cao clia cay ca chua dugc
do sau x1t Iy ndm va tuyén triing 2, 4, 6 tuan. Do
chiéu dai bo ré& ca chua sau xt Iy ndm va tuyén
tring 6 tuan. Danh gia chi s bénh ciia cay ca
chua théng qua cac thong sé nhu nét sung trén
bo ré, sd lugng tuyén tring/100 g dat, sd lugng
tring tuyén trung/5 g ré cay ca chua. Higu qui
kidm soat tuyén tring dude xac dinh nhd vao hé
s6 sinh san (Ry) (Zhang & Schmitt, 1994) 1a ti s6
clia s6 lugng tuyén tring sau 6 tuan va sb6 luong
tuyén tring st dung lay nhiém.

2.6. Phan tich sb lidu

Cac s6 lieu dugc phan tich phuong sai
(ANOVA) va tric nghiém phan hang biang Tukey
HSD Test.

3. Két Qua va Thao Luan

3.1. Phan lap mau nim nghi ngd Purpureocil-
lium lilacinum

Tit 114 mau dat thu thap tai cac vudn tieu
G huyén Chau Diic, tinh Ba Ria — Ving Tau va
huyén Dinh Quan, tinh Dong Nai da phan lap
dugce 7 dong ndm nghi ngo 1a P. Lilacinum (Béng
1). Céc dong nam duge tim thay trong dat ¢ cac
vuon hd tieu khac nhau véi mat sé dao dong
tit 6.10% bao ti/g (11SN) dén 1,2.10* bao tit/g
(11BB). C& 7 dong déu duge phan 1ap tit cac vuon
¢6 hién tugng cay bi vang 14, chét cham. Cac dong
nam déu c6 dic diém dai thé va hién vi tuong tu
P. Lilacinum theo Samson (1974), Luangsa - Ard
& ctv. (2011). Tan ndm nhd xuat hien sau 5 - 7
ngay nudi ciy trén moi truosng Rose Bengal chitin

agar, tdn nidm c6 mau tim hdng, nhin min. Sau
khi dugc ciy sang moi trudong PDA tdn nAm phat
trién nhanh trong 7 ngiy, mau sic tan nam tit
mau tring tréd nén vang, vang nau, va cudi cling
chuyén sang mau tim hong. Cudng sinh bao ti
phan nhanh thing ding, thé binh phinh & phan
gbc dan dan hep kéo dai thanh cb. Bao tit c¢6
hinh elip, sip xép thanh chudi dai va khong phan
nhéanh tit ddu mit ctia thé binh (Hinh 1).

Hinh 1. Hinh thai cia miu ndm phan lap 11BB.
(A) Tan nAm trén moi trudng thach khoai tay;
(B, C) Cudng sinh bao tit; (D) Bao tit nam.

Dé dinh danh cac dong ndm phan lap, san
pham PCR ving ITS dugc giai trinh tit hai chiéu,
kiém tra, hieu dinh va so sanh bing cong cu
BLAST. Két qu cho thiy cac mau nam phan lap
tuong dong 92% vé6i dong Purpureocillium lilac-
inum (Genbank: MW113416).

3.2. Hé enzyme ngoai bao ctia cic dong nam
phan lap

Protease Chitinase Lipase

Hinh 2. Hoat tinh enzyme protease, chitinase,
lipase ctia dong nam Purpurcocillium lilacinum
11BB. (a) mat trén; (b) mat dudi.

Két qua theo dbi qua 4 mdc thdi gian 24; 48;
96; 120 gio cho thay & 96 gio kich thudc vong

Tap chi Nong nghiép va Phdt trién 21(1)
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Chitinase Lipase
d (cm) D (cm) d (cm) D —d (cm) D (cm) d (cm)

Protease

D (cm)

Tén dong

Bang 1. Kha ning phan giai co chit clia cac dong nam sau 96 gio

06
02
07
02
01
01

3
2
2
2
2
2
2

01
02
02
02

2
2
2
2
2
2
3

11BB
31SN
11SN
31bB
12SN
13BB
02PT

(- ): gié tri khong xéc dinh.

phan giai én dinh, mau sic dong déu, tdn nam
phét trién t6t (Hinh 2). By dong nam déu c6
kha nang tiét enzyme phan giai chitin, protein va
lipid (ngoai trit dong 02PT) (Bang 1). Theo phan
cAp ctia Mustafa & ctv. (2010), cac dong nam
6 hoat tinh protease tit thap (12SN, 13BB) dén
trung binh; hoat tinh chitinase va lipase trung
binh. Trong dé hai dong nam 11BB va 11SN c6
hoat tinh chitinase, protease, lipase cao nhat dugc
danh gia kha nang ky sinh tuyén tring.

3.3. Kha ning ky sinh tring va tii tring tuyén
triing ctia cic dong ndm dugc chon loc

Sau 7 ngay U tring vA tdi tring tuyén tring
v6i nam, ¢6 31 — 34% triing va 58 - 62% ti tritng
bi ndm ky sinh. Bén canh dé, sb tritng nd ciing bi
gidm dang ké tit 57 — 65% so v6i ddi chitng (Bang
2). Ban dau, to nam bam vao va quan xung quanh
tritng, sau d6 sgi nAm phan nhanh, moc vit ngang
bé mit tring va di vAo bén trong vé tring. Thoi
gian dau tring bi nhifm sung lén, sau dé bién
dang, teo t6p lai. C6 truong hop sau khi 1ap day
tring, s¢i nam troi lén bé mit tring tiép tuc sinh
truéng va phat trién (Hinh 3).
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Hinh 3. Kha nang ky sinh tritng tuyén tring cia
nam Purpureocillium lilacinum.

(A) Tring tuyén trung; (B) Tring tuyén trung
bi k¥ sinh béi nAm 11SN; (a) Tritng tuyén trung;
(b) Tritng tuyén trung sau lay nhiém nim 11BB
5 ngay; (c) Tring tuyén trung sau lay nhiém nam
11BB 14 ngay.

3.4. Danh gia kha niang ky sinh tuyén trung
ctia nAm 11BB trong diéu kién nha luégi

Chiéu cao cay ci chua sau xtt Iy ndm va tuyén
tring tit tudn tht 6 c6 sy khac biet gita cac
nghiem thitc. O nghiem thic ¢6 xtt Iy nim, sinh
trudng clia cay tét hon véi chidu cao cay tang tu
132% so v6i dbi chitng. Gitta cac nghiém thitc c6
xt Iy ndm khong c6 sy khac biet. Tuong ti, c6
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Bang 2. Kha nang k¥ sinh tuyén triing ctia hai dong ndm

. . L \ S6 tritng L . Sb tti tring
Nghiem thitc Tr?"“f b;, ky S0 trg,ng 19\ hong bi ky f‘}l t.“ﬁng(ybl khong bi ky
sinh (%) (%) sinh (%) SO0 g (%)
11BB 34,6° 36,20 7,3 58,37 41,77
118N 31,1P 29.6P 6,5P 62,5P 37,5P
Déi chiing 0,0 85,3 3,3 0,0° 1002

Céc ky tut khac nhau theo sau sb liéu biéu thi sy khac biet &

su khac biet vé chiéu dai bo ré giita cac nghiem
thic ¢6 xit I§ ndm v6i nghiem thic déi ching. O
nghiem thic déi chitng, bo ré phét trién cham,
xudt hién u sung, kha ning ra ré to kém hon cac
nghiém thitc ¢6 xt Iy ndm. Gitta cac nghiém thitc
c6 xit 1§ ché pham nAm khong c6 sut khéc bieat
(Béang 3).

Hinh 4. Than va ré ca chua cic nghiém thic 6
6 tuan sau lay nhiém tuyén tring.
NT1: xtt Iy ndm 7 ngay trude lay nhiém tuyén

tring; NT2: xit 1y ndm 7 ngdy sau lay nhiém
tuyén trung; NT3: xit 1§ ndm 14 ngay sau lay
nhiém tuyén triing; NT4: lay nhiém tuyén tring
(d6i ching).

S6 nét sung trén ré, s6 lugng tuyén trung/100
g dat va tring/5 g 1é 6 6 tudn sau xit ly gitta
cac nghiém thitc ¢6 xit Iy nAm va nghiém thic
déi chiing khac nhau rat r6 rét. S6 ndt sung trén
ré, s6 lugng tuyén trung/100 g dat va tring/5 g
trong nghiém thiic c¢6 bd sung ndm gidm hon 75%
(Bang 4, Hinh 4).

Vi ndm duge danh gia 1a tac nhan déng vai tro
rdt quan trong trong kiém soat sinh hoc tuyén
tring. Nam kiém soét tuyén tring dugc chia lam
ba loai gdom nam bay tuyén trung, nidm noi ky
sinh, nAm ky sinh con cai va tring. Nhém nam
ky sinh mot sb giai doan clia tuyén tring ngay
khi ¢6 co hoi tiép xtc (Trivedi, 2012), kha nang
kiém so4t sinh hoc cao, séng hoai sinh trong dét
khi khong c¢6 ky chit va d& dang nhan sinh khoi
trong moi trudng nuodi cidy nhan tao (Moosavi &

miic d6 P < 0,01 bing tric nghiem LSD.

Zare, 2012). Bay dong nam dugc phan lap chi
yéu tit mau dat do vudn trong hd tieu bi vang 1a
thu nhan vio thang 11 nam 2016, c6 mat s tit
10% dén 10* CFU/g, tuong tu nghién ciiu ciia Le
& ctv. (2016). Diéu nay cho thiy mic du c6 su
hién dién ctia ndm ky sinh trong dit nhung cay
trong van bi tuyén triing tin cong, can c6 them
nhiéu thong tin lien quan dé c6 thé 1y giai tinh
trang nay nhim tim hudng kiém soat tuyén tring
phtu hop.

Vo triing va 16p biéu bi clia tuyén trimg 1a noi
xam nhiém cia cac tac nhan kidm soét sinh hoc.
Do dé6, cac vi ndm c6 hé enzyme gdm chitinase,
protease, lipase dugc coi 1a lya chon hiéu qua
trong viéc phong trr tuyén tring gay hai. Nam
P. lilacinum tiét cac enzyme thudc hé enzyme
serine protease va chitinase, dugc chiing minh la
pha hity cau tric clia vo tring va dc ché sy né au
trung Meloidogyne javanica (Khan & ctv., 2004).
Theo két qua ctia Morton & ctv. (2004), enzyme
protease va chitinase déng vai tro chinh trong viéc
pha hiiy 16p v6 tritng, tao diéu kién cho ndm xam
nhiém vao tritng. Trong nghién cttu nay hoat tinh
chitinase, protease va lipase clia 7 dong nim da
dudgce xac dinh & mite trung binh khi cAy nam trén
moi trudng bo sung co chét tuong ting. Can danh
gia thém vé thanh phan vi hoat tinh ctia hé en-
zyme dé xac dinh co sé va kha ning ky sinh cta
cac dong nam thu nhan dugc.

Nam P. lilacinum phét trién tét trong khoang
nhiet do 15 - 30°C, nhiet do tir 25 - 30°C, thich
nghi véi khoang pH rong nén c6 kha ning canh
tranh véi cac vi sinh vat trong dat nong nghiep
(Siddiqui & Mahmood, 1996). Theo Le va cong
tac vien, nAm phat trién t6t nhat ¢ pH 4 - 5 (Le
& ctv., 2016). Trong nghién ctu nay, nam dat
sinh khéi v& sd bao t1t cao nhit & pH 6. Didu nay
cang cling ¢d nhan dinh sy thich nghi v6i khoang
rong pH clia loai nAm nay tao thuan lgi cho tng
dung ching trong thuc té canh tac. Cho dén nay
¢6 kha nhiéu nghién ctu chon loc va st dung P.
lilacinum trong kiém soat tuyén tring sung ré
Meloidogyne va Pratylenchus (Le & ctv., 2016;
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Bang 3. Ting trudng clia cay ca chua & cac nghiém thic sau 6 tuan
Nghiem _ Chiéu cao ‘Zrung binh _ Ty le Clgiéu dai Ty le
thi 2 tuan 4 tuan 6 tuan tang chiéu ré trung tang chiéu
C . .
cao (%) binh (em)  daj ho 18 (%)
NT1 28,8 + 2,51 59,6* + 4,36  81,2* + 4,77 134 26,2* + 2,76 192
NT2 29,0 £ 2,71 59,0 + 3,31 80,0* £ 4,64 132 26,6 + 2,23 195
NT3 29,0 + 2,78 59,3* + 485  81,5* £3,56 135 27,0 + 1,91 198
NT4 (DC) 28,74+ 1,91 40,1°> £ 364 602> + 4,08 - 13,6 + 3,25 -

Céc ky tu khac nhau theo sau s6 lidu biéu thi sy khéac biét & mitc do P < 0,01 bing tric nghiém LSD; DC: Déi chiing.

Bang 4. Kha nang han ché tuyén tring cia ndm 11 BB sau 6 tuan xi 1y

Ty le . Ty 1o Ty le
2 Tuyén 2 .
Nghiem thitc S5 nét sung~ "O'°™8  trimg/100 g . Y Trgng/sgre N8
glam dét trung giam gidm
(%) (%) (%)
NT1 8,80* £ 4,59 83,1 53,6* £ 5,03 79,4 24,0* £ 3,61 77,4
NT2 11,1 + 4,73 78,7 51,3% + 5,69 80,3 92,3* + 3,51 79,0
NT3 9,87* £+ 4,56 81,1 54,6% + 4,73 79,0 21,6 + 7,02 79,7
NT4 (DC) 52,0> £ 11,5 - 260" + 23,7 - 106" + 4,04 -

Cac ky tu khac nhau theo sau sé lidu bidu thi sy khac biét & mic do P < 0,01 bing tric nghiem LSD; DC: Déi ching.

Nguyen & ctv., 2020a; Nguyen & ctv., 2020Db).
Két qua thic nghiem cho thiy dong nim 11BB
lam gidm ro rét mic do ky sinh clia tuyén tring
trén ca chua (> 75%). Diéu nay hita hen kha nang
stt dung dong ndm nay trong kiém soat tuyén
tring sung ré&. Cac nghién cttu vé diéu kién tang
sinh, kha nang kiém soat tuyén tring diéu kien
dong ruong va nghién citu tao ché pham sinh hoc
dang dugc tiép tuc thuc hién.

4. Két Luan

Tit 144 mAu dat da phan lap dudce 7 dong nam,
dya vao hinh thai va vung ITS xéac dinh la loai
Purpureocillium lilacinum. Kha ning tiét enzyme
ngoai bao, a&nh hudng ctia moi trudsng dinh dudng
va pH dén tang sinh cidc dong nam ciing da dugc
dénh gia. Hai dong nam 11BB v& 11SN c6 kha
ning ky sinh, tic ché syt phét trién ctia tring, tai
tritng tuyén trimg Meloidogyne diéu kién in vitro.
Thi nghiém & diéu kién nha luéi cho thiy dong
ndm 11BB c6 hiéu qui gidm hon 75% mic do ky
sinh clia tuyén trung trén cay ca chua.

Loi Cam Doan
Chuang t6i cam doan bai bdo do nhém tac gia

thire hién va khong c6 bat ky mau thuin nao giita
cac tac gia.

L&i Cam On

Mot phan nghién citu nay dudc tai trg kinh phi
bdi dé tai nghién citu khoa hoc ma s6 CS - SV16 -
CNSH - 06, Truong Dai hoc Nong Lam TP.HCM.
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Effect of NaOCl, growth media, and plant growth regulators on in vitro propagation
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ABSTRACT

Cassava mosaic disease (CMD) is one of the most dangerous diseases that
has caused heavy losses in yield and starch content on cassava. In vitro
propagation using disease-free cassava stakes was an optimal method to
produce healthy seedlings. In this study, sodium hypochlorite (NaOCl),
growth media (MS, 3 MS and Knudson C) and growth regulators (BA:
Benzyl adenine, NAA: Naphthalene acetic acid, GA: Gibberellin) were
used to determine an appropriate time for sample sterilization and the suit-
able concentration for shoot multiplication and root induction of KM140
cassava cultivar. The results showed that sample sterilization at 8% NaOCl
concentration in 5 min gave the highest survival rate (71.7%) at 14 d of
culture. Cassava explants cultured on MS medium supplemented with 1
mg/L BA gained the highest number of shoots (2.3 shoots), shoot height
(10.3 mm) and the number of leaves (4.2 leaves/shoot) at 50 d of cul-
ture. The MS medium supplemented with 0.07 mg/L NAA and 0.03 mg/L
GA was applicable for the rooting stage of KM140 cassava cultivar (19.8
roots/plantlet at 60 d of culture). The results of the study were funda-
mental to in vitro propagation process of disease-free KM140 cassava mul-
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Anh hudng ciia NaOC]l, méi trudng va cac chat diéu hoa sinh truéng dén nhan gibng
sian KM140 sach bénh (Manihot esculenta Crantz) bing phuong phap in vitro
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TOM TAT

Bénh kham 14 sin (CMD) la mot trong nhitng bénh nguy hiém da gay
thigt hai ning né vé nang suit va ham lugng tinh bot sin. Nhan gidng in
vitro tit ngudn giéng san sach bénh 13 phuong phap t6i wu nham san xuat
ra cay giébng sach bénh kham 14. Trong nghién cttu nay, Natri hypoclorit
(NaOCl), cac loai moi trudng nuoi cay (MS, 3 MS va Knudson C) va chat
diéu hoa sinh truéng (BA: Benzyl adenine, NAA: Naphthalene acetic acid,
GA: Gibberellin) da duge sit dung dé xac dinh duge ndng do va thsi gian
phit hgp cho qué trinh vdo méiu, nhan chdi va tao ré gidng san KM140.
Céac chi tieu vé ty 1&é mau séng, mau nhiém, mau chét, sé chdi, chidu cao
chdi, s6 1& v& chidu dai ré clia cay sin in vitro da duge danh gia. Két qua
nghién cttu cho thiy, khit triing mau & ndong do 8% NaOCI va thdi gian 5
phtt da cho ty 18 mau sbéng cao nhat (71,7%) & 14 ngay sau ciy va mau
sdn KM140 dugc ciy vao moi trudng MS c6 bd sung 1 mg/L BA cho s6
chdi (2,3 chéi), chiéu cao chdi (10,3 mm) va sb 14 (4,2 14/chdi) cao nhét
& thsi diém 50 ngay sau ciy. Moi trusng MS bd sung 0,07 mg/L NAA va
0,03 mg/L GA thich hgp cho viéc ra r& clia cay san (19,8 ré&/cay tai 60
ngay sau ciy). Két qud ciia nghién ctu 14 co s& dé hoan thién quy trinh
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1. bat Van Dé

O Viet Nam, cay sén (Manihot esculenta
Crantz) la cay luong thuc quan trong ding hang
thit ba sau lda va ngo. Cay san hién nay da chuyén
déi vai tro tir cay luong thuc, thye pham thanh
cay cong nghiép hang héa cé 1gi thé canh tranh
cao. San xuit san 13 ngudn thu nhap cia cic ho
nong dan ngheo do sén dé trong, it kén dat, it
von dau tu, phit hgp sinh thai va diéu kién kinh
té nong ho (Hy & ctv., 2020). Hién nay, ning
suat va chit lugng sin dang gidm manh do sy
gay hai cfia nhiéu loai dich hai khac nhau. Trong
d6, benh kham 14 sdn (Cassava Mosaic Disease
- CMD) la mot trong nhitng bénh nguy hiém
trén thé giéi va Viet Nam (Uke & ctv., 2018),
da lam gidm ning sudt san tu 15% - 24% tai
Chau Phi (Thresh & ctv., 1997), gidm 50% - 70%
tai Zambia (Muimba-Kankolongo & ctv., 1997).

nhan giébng sin KM140 sach bénh theo phuong phap in vitro.

Theo théng ké ctia Cuc BVTV (2020), dién tich
trong sin ciia cd nude khodng 421.059 ha trong
d6 ¢6 52.180 ha bi nhiém bénh kham 14 san phan
bé 20 tinh, thanh phé va dang c6 chidu huéng lan
rong, kho kiém soat. Mot trong nhitng bién phap
dé han ché su lay lan va thiét hai ctia bénh kham
la sdn 14 can cung cip ngudn giéng sach bénh
cho ngudi nong dan. Phuong phap nhan gidng in
vitro dude xem 13 phuong phap téi wu va duge
khuyén cdo 4p dung dé san xuét gibng sach bénh
(Hamill, 2014), ddc biét trén cay san (Escobar
& ctv., 2013). Phuong phap nay dugce thyc hién
trong phong thi nghiém, hoan toan tach biét vec-
tor truyén bénh. Tuy nhién, chua c6 quy trinh
cu thé cho ting giai doai nhan giéng in vitro cay
sdn KM140. Dong thsi, dé nhan giéng in witro
cho ting gibng khac nhau, quy trinh khi méu
v moi trudng nudi ciy cho timg giai doan nhan
chdi, tao ré cling khac nhau (Minh, 2005). Vi vay,
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viéc xac dinh cac chit khit trimg, moi trudng nén
va chat diéu hoa sinh truéng phit hgp cho qua
trinh vio mau, nhan chéi va tao cay con hoan
chinh 1a nhitng van dé can thiét dé tién t6i hoan
thien quy trinh nhan giéng in vitro trén cay sin
KM140. Vi vay, nghién cttu nay duge tién hanh
nhim xac dinh nong do va thai gian khit tring
méu, dong thdi xac dinh moi truong nudi ciy va
noéng do chat diéu hoa sinh trudng phut hgp cho
viéc nhan v6 tinh gidng sin KM140, giéng sin
dang duge trong phd bién tai khu vire phia Nam.

2. Vat Liéu va Phuong Phap Nghién Ctdu

Quy trinh thuc hién

Méu giong B PCR test Khirtringméu | , (Nhén chéi (Thi | [ Tao % (Thi
KM140 (4m tinh véi virus) ¢ (Thinghiém 1) o nghigm 2) E> nghiém 3)

Hinh 1. Quy trinh thyc hién.

Vat ligu: Giéng sin KM140 dugce 14y tir vuon
gibng ctia Trung tam Nghién citu Thuyc nghiém
Hung Loc, sau dé ap dung ky thuat PCR dé kiém
tra sy hién dién virus gay bénh kham 14 nhim
dam bao gibng khong mang mam bénh. Nhitng
méu nhiém SLCMV la nhitng mau c6 thang DNA
1a 523 bp.

Cap moi diac hieu cho SLCMV (Uke & ctv.,
2018) dugc st dung trong phan ing PCR la:
SLCMV - A - F2:
5-TGTGAAGGCCCATGTAAGGT- 3
SLCMV - A - R3:
5-CGTATCGTATACAGGRTTAGA- 3’

1000 bp

523 bp

100 bp

Hinh 2. Két qua PCR kiém tra cay sin giong
khong mang mam bénh.

Ghi chii: San pham PCR dudc chay dién di tréen
gel agarose 2%. Giéng 1 - 12 13 mau gop 14 cay sin

khong nhiém CMD dung thyc hién thi nghiém véi
1 mau gop 1a 10 14 duge thu tir 10 cay mau. Giéng
(-) 1a ddi chitng am (méau 14 khong nhiém CMD),
giéng (+) 1a ddi chiing duong (mAu nhiém virus)
(phan ting am tinh véi SLCMV - khong xuét hién
vach & cic giéng). M: Marker (thang tiéu chuan
dé xac dinh kich thudc cac vach). San pham PCR
c6 kich thuée 1a =523 bp.

Tt cac cay san KM 140 sach bénh, cit cac doan
chdi sdn dé khit triing mau, thyc hién thi nghiem.

2.1. Anh huéng ctia néng do NaOCI va thdai
gian khi trung miu than sin KM 140 in
vitro

Thi nghiém nhim danh gi4 i4nh hudng clia
nong do NaOCI va thoi gian khit trimg mau, tir d6
xac dinh dugc nong do NaOC] va thdi gian thich
hgp dé vao mau chdi sén KM140. Thi nghiém hai
yéu td duge bd tri theo kidu hoan toan ngiu nhién
(CRD), gom 9 nghiém thitc véi 3 1an lip lai. S6
0 thi nghiém 9 x 3 = 27 6, mdi 6 ¢6 20 chai, mdi
chai 1 mau. Téng s6 lugng mau 14 540 mau.

Yéu t6 A gom 3 nong do NaOCI (Al: 4%, A2:
8%, A3: 12%).

Yéu t6 B gom 3 khoang thoi gian (B1: 5 phit;
B2: 10 phat; B3: 15 phit).

Quy trinh khtt trung: ria sach chdi sin dudi
voi nuée sach, ngam trong dung dich xa phong c6
nong do 0,5% trong 5 phiit, ngam coén 70° trong
30 giay va ngam mau trong NaOCI theo nong do
va thdi gian clia cic nghiém thitc. Sau dé cit choi
v6i kich thuée 1,5 cm (Hinh 1) dé ciy vao chai
¢6 chita mai truong nén MS. Theo déi toan bo sd
mau ciy vdi cac chi tieu: ty 16 mau nhiém (%), ty
lée mau chét (%) va ty le mau séng (%) tai thoi
diém 21 ngay sau khi vio mau.

Hinh 3.MAau dugc chy vao moi truong MS.
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2.2. Anh hudng ctia moi trudng va BA (Benzyl
adenine) dén kha nang nhan chdi cay sin
in vitro

Thi nghiém dugc thye hién nham xac dinh loai
moéi trudng va cac ndng do BA thich hgp cho
giai doan nhan chdi in vitro. Thi nghiém hai yéu
t6 dugce bo tri theo kiéu hoan toan ngiu nhién
(CRD), gom 12 nghiém thitc v6i 3 lan 1gp lai. S6
0 thi nghiem 12 x 3 = 36 6, mdi & ¢6 25 bich,
mdi bich 1 mau. Téng s6 lugng mau 1a 900 mau.

Yéu t6 A gom 3 moi truong (Al: MS, A2: 3
MS, A3: Knucdson C).

Yéu t6 B gom 4 mitc ndong do BA (B1: 1,0
mg/L; B2: 2,0 mg/L; B3: 3,0 mg/L; B4: 4,0
mg/L).

Cac budc tién hanh: St dung mau ciy ctia thi
nghiem 1 dé lam vat lieu cho thi nghiem 2. C#t
méau ciy véi kich thuée 1,5 cm ¢6 mang mat mam,
ciy vao bich vdi cdc mai trudng ciia titng nghiem
thic tuong tng.

Chi tieu theo doi: Chon 10 méau/lan lap lai ctia
timg nghiém thitc dé theo doi céc chi tieu: s
chdi/mau (chdi), chiéu cao chdi (cm) va s6 14/chodi

(14).

2.3. Anh huéng ctia ndng do GA (Gibberellin)
va NAA (Naphthalene acetic acid) 1én kha
ning tao ré ctia cay sin in vitro

Thi nghiém dugdc thyc hien nhim x4c dinh
duge nong do GA va NAA thich hop cho giai
doan tao ré in vitro. Thi nghiém hai yéu t6 dugc
b6 tri theo kiu hoan toan ngiu nhien (CRD),
gdm 9 nghiém thic véi 3 1an lip lai. S6 6 thi
nghiém 9 x 3=27 6, mdi 6 ¢6 25 bich, mdi bich 1
mau. S6 lugng mau la 675.

Yéu t6 A gdm 3 nong do GA (0,03 mg/L, 0,05
mg/L, 0,07 mg/L).

Yéu t6 B gom 3 ndng do NAA (0,01 mg/L; 0,02
mg/L; 0,03 mg/L).

Cach tién hanh: S dung méi trudng t6t nhat
tit thi nghiém 2 dé lam moi truong nén cho thi
nghiém 3. Stt dung miu ciy ciia thi nghiem 1 va
thi nghiem 2 dé céy vao bich véi cac nghiém thic
tuong ung.

Chi tiéu theo dai: Chon 10 mau/lan lip lai
clia ting nghiém thic dé theo déi chi tieu s6 ré
(ré/cay) v6i chiéu dai ré (cm), theo déi 10 ngay
1 lan.

3. Két Qua va Thao Luan

3.1. Anh huéng ctia néng d6 NaOCIl va thai
gian khit trung miu sin KM140 in vitro

S6 lieu Bang 1 cho thay: O thai diém 14 ngay
sau cay (NSC), khi khit tring mau choi clia cay
san KM140 biang NaOCI vé6i nong do khac nhau
cho két qua vé ty lé miu sdng khéic biet rat c6
¥ nghia trong théng ké. Trong d6 khi khtt tring
mau véi nong do 8% cho két qua ty 1&¢ mau séng
cao nhat dat 57,8%. Va khi khit tring mau trong
thoi gian cang dai thi ty 16 mau séng cang giam,
ty lé méAu soéng cao nhat khi dugc khit tring
trong thoi gian 1a 5 phut dat 56,7%. Tuy nhién
su khéc biét vé tuong tac gitta ndong do va miic
thai gian khong c6 ¥ nghia trong théng ké gitta
céc nghiém thitc. Khi mau duge khit trung véi
nong do NaOCI 8% trong thai gian 15 phit cho
ty 18 mau séng cao nhat (71,7%), ty lé mau nhiém
thap (28,3%) (Hinh 2) va khong c¢6 mAu chét. Ty
lé mau nhiém cang tang khi thoi gian khit trung
mau cang ngan, trong dé khi khit tring mau &
thoi gian 5 phiit c¢6 ty 1&¢ mAu nhiém cao nhat
(40,0%) khéc biet rat ¢6 ¥ nghia théng ke khi khit
tring mau trong thai gian 15 phit. Dong thai khi
tang nong do NaOCI va tang thoi gian khit tring
mau thi t¥ 16 mau nhiém gidm dan nhung ty lé
chét lai tang len. Mau dugc khit tring véi thoi
gian 15 phit ¢6 ty 1é mau chét cao nhat (38,9%)
va t¥ 1é mau chét dat 38,3% khi khit triing mau
véi nong do NaOCl 12% va sy khac biét gifta cac
nghiém thic rat c6 § nghia trong théng ké. Su
tuong tac gifta hai yéu t6 nong do va thoi gian
khit tring méu ciing c6 sy khac bigt rat c6 y
nghia théng ké gitta cdc nghiem thitc § ty le mau
nhiém va ty 1é miu chét.

Nhin chung, khi ting ndng do NaOCI va kéo
dai thai gian khit mAu thi ty 16 mau nhiém gidm
nhung ty 1& mau chét tang (63,3%) & nghiém thitc
duge khit triing mau bang NaOCI 12% trong thai
gian 15 phat khac biét rat c6 ¥ nghia so véi cac
nghiém thitc con lai). Diéu nay pht hgp véi két
qué nghién citu ciia Maruthi & ctv. (2019), da
st dung NaOCI véi nong do thap hon (5%) co
b6 sung 0,1 mL/L Tween 20 khi khtt triing mau
sin trong thoi gian lau hon 13 20 - 30 phat. Mot
nghién ciu khac Sessou & ctv. (2020) cing cho
thay khi st dung nong do NaOCI (3,25%) thi can
¢6 thoi gian khit tring mau 15 phat. Vi vay, viéc
st dung nong do NaOCl 8% trong thoi gian 5
phut 1a thich hop dé khit triing mau chdi clia cay
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sin KM140.

3.2. Anh huéng ctia méi truong va BA dén kha
ning nhan chdi ctia cay sin KM140

Mau sin KM140 khi dudc cidy vao cac moi
truong khac nhau cho s6 chdi khac biet rat c6
¥ nghia théng ké & thoi diém 50 NSC. Trong do,
khi cAy mAu vao moi truong MS cho sb chdi cao
nhat 2,0 (chdi) khac biét rat c¢6 ¥ nghia so v6i mau
duge ciy vao moi truong 1/2MS va Kundson C.
Tuy nhién, sy khac biét khong c¢6 ¥ nghia thong
ké khi b6 sung céc nong do BA khéac nhau ciing
nhu sy tuong tac gitta moi trudng va cic ndng do
BA. Mai truong MS ciing 13 moéi trudng cho két
qua vé chiéu cao choi cao nhat (6,8 cm). Khi bd
sung cac nong do BA khac nhau, c6 st khac biét
rat c6 ¥ nghia ciia chiéu cao chdi & cac nghiem
thitc. O ndng do 1 mg/L, chdi sén c6 chidu cao
chdi cao nhat (6,4 cm) tuy khong khac biet thong
ké so véi khi méu dude cdy vao moi truong c6 bd
sung 3 mg/L (5,0 cm) nhung khéc bigt rat c6 ¥
nghia so v6i cac nghiém thiic con lai. Sy tucng
tac gitta moi trudng va nong do BA anh hudng
rat ¢6 ¥ nghia dén chiéu cao chdi va s6 14 trén
chdi. Trong d6, sy két hop gitta moi trudng MS
c6 b6 sung 1 mg/L BA cho két qua vé chiéu cao
chdi cao nhat & thoi diém 50 NSC (10,3 cm). Va
56 14/choéi cling dat két qua cao nhat khi dugce cay
vao moi trudng nay (4,2 14/chdi) (Bang 2). Két
qué cua nghién cttu nay 14 tuong tu v6i nghién
citu ctia Alla & ctv. (2013) cho thay, moi truong
MS ¢6 b6 sung 1,0 mg/L BA + 0,05 mg/L NAA
13 thich hop véi viec nhan chdi trén sin. Va nhiéu
nghién cttu khac cling da sit dung moi truong MS
dé nhan chdi gidng san (Mapayi & ctv., 2013; Ab-
doulaye & ctv., 2015). Ngoai ra, Fletcher & ctv.
(2011) stt dung phuong phép tao seo tit 14, cudng
14 v& choi dé nhan choi cac gidng sdn trong moi
trusng MS c6 bo sung 8 mg/L 2,4 D cho két qua
vé ty 1é seo hinh thanh cao nhat 1a 75%.

3.3. Anh hudng ciia ndng do GA va NAA len
kha ning tao ré ciia cay sin KM140 in
vitro

Két qua & Bang 3 cho thiy GA va NAA c6 tac
dong dén qua trinh tao ré clia cay sin KM140 in
vitro. Khi cay sin dugc ciay vio moi truong MS
¢6 bo sung 0,07 mg/L GA cho s6 1& trung binh
cao nhat 17,7 ré/cay, khac biet rat c6 § nghia
théng ké véi s6 ré cia chdi sin duge nudi ciy &

Hinh 4. Mau choi sin bi nhiém (A: Mau nhiém
nam; B: Mau nhiém khuén).

moi trudng c¢6 cac mitc nong do GA khac. Céc
mitc nong do NAA duge bd sung vao moi trudng
khéc nhau cho két qua vé sbé ré khac nhau va su
khac biét rat c6 ¥ nghia trong thong ke. Khi bo
sung nong do 0,03 mg/L NAA vio moi trudng thi
cho s6 ré trung binh cao nhat (15,5 ré/cay) tuy
sy khac biét khong c6 y nghia trong théng ké véi
s6 ré/cay 6 nong do 0,01 mg/L NAA nhung c6 ¥
nghia so véi s6 ré/cay & mitc nong do 0,02 mg/L
NAA. Va sy tuong tac gitta nong do GA va nong
do NAA c6 tac dong rat c6 ¥ nghia dén s6 ré va
chiéu dai ré ctia cay san KM140 in vitro.

Trong d6, khi cdy vio moi trudng MS c6 bd
sung 0,07 mg/L GA va 0,03 mg/L NAA cho két
qué vé s6 ré nhiéu nhét, dat 19,8 ré/cay khéc biét
rat c6 ¥ nghia so v6i cac nghiém thitc con lai. Va
khi bd sung 0,05 mg/L GA va 0,03 mg/L NAA
vao moi trudng MS cho két qua t6t nhéat vé chidu
dai ré (171,8 cm) va khac biet khong c6 § nghia
so véi moi truong MS c6 bo sung 0,07 mg/L GA
va 0,03 mg/L NAA. Vi vay, moi trudng nay duge
xac dinh I thich hgp cho viéc tao 1é clia cay san
KM140 in wvitro.

Nghién cttu vé anh hudng cia NAA va GA dbi
véi viec tao 1é trén cay sin in vitro con han ché.
Tuy nhién &nh hudng cia NAA va GA trong nhan
giébng in vitro d6i v6i mot sd cay trong khac da
dugc nghién citu nhu trén khoai lang (Noh & ctv.,
2010), nghién ctu chi ra rang sy két hop gitta
NAA va GA trong méi trudng nudi ciy cé tac
dong tich cic dén qua trinh ra ré clia cay mo.

4. Két Luan

Nghién citu quy trinh nhan gidng in vitro cay
san nhiam san xuit cay gidng sach bénh, phuc vu
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Bang 1. Anh huéng ctia ndng do NaOCI va céc khoang thoi gian dén t§ lé mau séng, mau nhidm va
mau chét ciia cay sin KM140 & thoi diém 14 ngay sau cay

Ngay sau cay Nong do NaOCI (%) 5 Mic thoi gli(r)l 5 TB NaOCl
4% 56,7 63,3 46,7 55,62
Ty 1e 8% 71,7 58,3 43,4 57,82
méu sbéng 12% 41,7 28,3 25,0 31,7°
(%) TB TG 56,72 50,02P 38,3P
CV(%) = 9,0 Frnaocl = 25,95  Frg = 11,0  Fraocl x 7 = 1,6™
4% 43,32 30,02P 38,32 37,2
Ty le 8% 28,32b 41,72 18,3P 29,4
mau nhidm 12% 48,32 30,02P 11,7° 30,0
(%) TB TG 40,0a 33,9a 22.8b
CV(%) = 13,5 Frxaocl = 2,8"  Frg = 9,8 Fyaocl x T = 5,5
4% 0,0° 6,79 15,0° 7,2P
Ty le 8% 0,0e 0,0° 38,3b 12,8
mau chét 12% 10,0¢d 41,70 63,32 38,32
(%) TB TG 3,3¢ 16,1° 38,92

CV(%) = 13,5 Frnaoal = 90,8 Frg = 122,8""  Fraocl x T¢ = 12,3

Trong ciing mot nhém gia tri trung binh, cac sé c¢6 cuing ki tu di kem thé hién su khac bigt khong c6 ¥ nghia théng ke (P <
0,05), **: khac biet rat c6 y nghia vé mat théng ke (P < 0,01), ns: khong c6 khac biet théng ke; TG: thai gian; TB: trung
binh. S6 ligu dugc chuyén ddi bing cong thitc /x + 0,5 dé phan tich théng ka.

Bang 2. Anh hudng ciia moi truong nén va ndng do BA (Benzyl adenine) dén s chdi, chidu cao
choi va s6 14 ctia cay sin KM140 & thoi diém 50 ngay sau cay

Nong do BA (mg/L)

Ngay sau cdy ~ Mai trudng

1 2 3 4 TB MT

MS 2,3 1,8 2,0 2,1 2,0%

S chdi 1 MS 1,4 1,3 1,1 1,0 1,2P

(chéi) Knuckson C 1,0 1,0 1,6 1,0 1,1b
TB BA 1,5 1,4 1,6 1,3

CV(%) = 17,1 Fyr = 44,9  Fpa = 1,8%  Fur x Ba = 2,4™

MS 10,3? 5,0P¢ 6,7° 5,1P¢ 6,8%

Chidu cao 3 MS 4 8bc 4,5b¢ 3,7° 3,0° 4,0b

chéi (mm) Knuckson C 4,2bc 4,0Pc 4,5P¢ 3,0¢ 3,9P
TB BA 6,42 4,5P 5,02P 3,7°

MS 4,22 2,2P¢ 2,4P 1,9¢ 2,72

L L MS 2,2be 2,6° 2,1bc 1,7be 2,1b

5o 1a 2 bc c bc d c

(18/chdi) Knuckson C 1,9 1,3 2,0 0,2 1,3

TB BA 2,7a 2,1b 2,2b 1,3c

CV(%) = 19,1 Fyr = 33,9 Fpa = 214"  Fur  a =7,3"

Trong ciing mot nhém gia tri trung binh, cic s6 c6 cuing ki tu di kém thé hieén sy khéc bigt khong c¢é § nghia théng ke (P

< 0,05), **: khac bigt rat c6 y nghia vé mat théng ké ( P < 0,01), *°: khong c6 khac bigt théng k&; MT: mai trusng; TB:
trung binh.
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Bang 3. Anh hudng ctia nong do GA (Gibberellin) va NAA (Naphthalene acetic acid) dén
s6 1&, chidu dai ré ciia cay sin KM140 & thoi diém 60 ngay sau ciy
Nong do NAA

Ngay sau cdy Nong do GA 001 009 003 TB GA
0,03 12,6° 15,7° 16,2P¢ 10,8°
< 0,05 10,0° 14,04 17,2 15,5"
SO re f bc a a
(18 cay) 0,07 9,9 16,8 " 19,8 17,7
TB NAA 14,8% 13,7 15,5%
CV(%) =34 Fga =269 Fnaa =424,5" Fga x naa = 30,6
0,03 132,5¢ 160,92P 157,32P 150,2
Chidu dai 0,05 120,6° 151,9P¢ 171,82 148,1
& (mm) 0,07 140,74 133,7de 159,32P 144,6
TB NAA 131,3¢ 148,89 162,82
CV(%) = 4,1 Fga =1,9%  Fnaa = 58,7  Fga x naa=13,0"*

Trong cling mot nhém gia tri trung binh, cac sb c6 ciing ki tu di kém thé hien sy khéac biet khong c6 ¥ nghia théng
ke (P < 0,05), **: khéac biet rat c6 y nghia vé mat thdng ké (P < 0,01), "°: khong c6 khac biét théng ke; TB:
trung binh.
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ABSTRACT

This study aimed to evaluate the genetic potential of Hevea genetic re-
sources originating from the state of Rondonia in Brazil which have been
conserved in Vietnam for effective and sustainable use. Based on 15 SSR
markers, the level of high genetic diversity in all 14 groups of varieties
from the state of Rondonia (Brazil) included in the assessment of agro-
nomic characteristics in field trials with the average number of alleles (Na)
ranged from 12 to 12.9, and the average expected heterozygosity (He) was
0.77; the genetic variance mainly occurred within accessions with 74% of
the total genetic variability. Besides, the wild genetic resources from the
state of Rondonia (Brazil) exhibited vigorous growth, but the variation
was low (17%), while the latex productivity was low but the variation was
high (90%). Rondonia population with the best growth and latex yield of
accessions was independent of the number of the groups; the best vigor-
ous growth and latex yield accessions derived from three groups including
RO/A/7, RO/C/9, and RO/JP/3; the best vigorous growth accessions
belonged to RO/C/8 group.

Cited as: Vu, T. V., Huynh, D. D.,; Nguyen, T. T., Tran, T., Tran, M. D., Tran, A. B., Le
Guen, V., & Huynh, B. V. (2022). Evaluating the genetic potential of Hevea genetic resources
originating from the state of Rondonia in Brazil conserved in Vietnam The Journal of Agriculture
and Development 21(1), 17-27.
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TOM TAT

Nghién cttu nhim danh gia tiém nang di truyén clia ngudn gen ciy cao su
c6 ngudn gbe tit bang Rondonia ciia Brazil dang b&o ton & Viet Nam dé sit
dung hiéu qua va bén vimg. Dya vao 15 chi thi SSRs da xac dinh mitc do
da dang di truyén cao & tit ci cAc nhém giéng tit bang Rondonia (Brazil)
dugce dua vao danh gia dac tinh nong hoc trén céc thi nghiém déng ruong,
s6 allele trung binh (Na) dat 12 - 12,9 allele va di hop ti ky vong (He)
dat 0,77; bién lugng di truyén 14 do ndi tai ctia cac mau gidng chiém 74%
trong téng bién lugng. Bén canh d6, ngudn gen cay cao su hoang dai tit
bang Rondonia (Brazil) ¢6 sinh truéng khée nhung bién thién thap (17%),
trong khi nang suit mt thap nhung bién thién rat cao (90%). S6 lugng
mau gidng xuat sic nhat dudc chon loc khong phu thudc vao sé lugng
miu ciia cac nhéom gibng; nhitng miu giéng vita c6 sinh trudng khoée va
nang suit mi cao nhat tap trung & ba nhém gidng RO/A/7, RO/C/9 va

*Tac gia lién hé

Huynh Van Biét
Email: hvbiet@hcmuaf.edu.vn

1. bat Van bé

Cay cao su c6 ngudn gbc tit luu vic song
Amazon (Nam MJ), chi Hevea thuoc ho Euphor-
biaceae gom 11 loai déu la nhi boi (2n = 36)
va ¢6 kha ning giao phan lién loai (Ong, 1979).
Trong d6, H. brasiliensis 1 loai quan trong nhat
cho san xuét vi cung cap hon 98% san lugng mu
(Priyadarshan & Goncalves, 2003). San lugng cao
su trén thé gidi da tang gap 2,3 1an trong hai thap
ky gan day, tir 5,8 triéu tan vao nam 1994 len 13,5
triéu tan vao nam 2016 (Tran & ctv., 2018). San
lugng mu gia ting nhanh chéng 1a do ting dién
tich v ting ning suit, nhung giéng van la yéu
t6 chinh.

O céc nude trong cao su, chon tao giéng chi
yéu tap trung trén nguon gen da duge chon loc,
nhung ciing dya vao da dang di truyén trong bo

RO/JP/3; mau giéng sinh trudng khée ciing c6 § nhém gibng RO/C/8.

suu tap quy gen. Co s6 di truyén ban dau dé chon
tao gidng chi vé6i s6 lugng mau rat han ché tir 22
cay dugc Wickham suu tap tai Brazil nam 1876
(Webster & Baulkwill, 1989), Dé mé rong von di
truyen, tit 1945 - 1982, ¢6 10 bo suu tap tit ring
Amazon dugc chuyén dén céc nudc trong cao su;
trong d6, ndi bat nhat 1a bo suu tap quy gen
vao nam 1981 do Hiép hoi Nghién cttu va Phat
trién Cao su quéc té (IRRDB) thu thap tit cac
bang ctia Brazil (Onokpise, 2004). Do ngudn gen
Amazon hoang dai c6 nang suat mi thap nén kho
dua vio sdn xuat tryc tiép ma théng qua chuong
trinh lai tao véi ky vong tao ra vu thé lai méi tién
bo hon (Ramli & ctv., 2004).

Nhan thiy tam quan trong clia quy gen trong
cong tac cai tién gidng cao su, Viet Nam da nhap
hon 3.000 méiu gidng ti ngudn gen IRRDB’81;
hau hét cac miu giéng da dugce danh gia dic tinh
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nong hoc, nhitng mau giéng ndi troi da dua vao
trong cao su gd - mi va tao ra nhidu thé hé lai méi
tién bo hon (Vu & ctv., 2021); vé di truyén ting
bude duge danh gia bang céc chi thi phan tii (Lai
& ctv., 2009; Vu & ctv., 2020). Nghién cttu nham
danh gia tiém ning di truyén clia ngudn gen cay
cao su ¢6 ngudn goc tit bang Rondonia (Brazil)
dang béo ton & Viet Nam dé sit dung hieu qua va
bén vitng.

2. Vat Liéu va Phuong Phap Nghién Cdu

2.1. Cac chi thi SSRs

Ung dung 15 chi thi SSRs dé danh gia da dang
di truyén cho cac miu gidng cao su trong nghién
citu, cac chi thi SSRs nay da st dung thanh cong
dbi véi cac nguon gen cay cao su clia Vit Nam
trude d6 (Vu & ctv., 2020; Vu & ctv., 2021).

2.2. Vat liéu gidéng

Nhitng méu giéng cao su c6 ngudn gdc tit bang
Rondonia (Brazil) dang béo ton ¢ Viet Nam duge
danh gi4 tinh trang nong hoc trén hé théng khao
nghiém 6 dang quy mo6 nhé (Arboretum, SG).
Danh gia vé chi tiéu sinh trudng gom 821 mau
gibng vA nang suat mui gdm 616 mau gidng, cac
mau giéng c6 trén 8 thi nghiem tai Lai Khe (Lai
Hung, Bau Bang, Binh Duong). Chi tiét sd lugng
mau gidng theo ngudn gbe suu tap duge trinh bay
G Bang 1.

2.3. Phuong phap nghién cidu

2.3.1. Phan tich théng sb di truyén ciia cdc nhém
gibéng cao su dua vao chi thi SSRs

Cac thong s6 di truyén duge phan tich bing
phan mém GENALEX 6.5 (Peakall & Smouse,
2012) gom s6 allele trung binh (Na), di hgp tit
quan sat va ky vong (Ho va He), chi s6 ¢6 dinh (F)
va s6 allele ca thé; phan tich phuong sai phan ti
(AMOVA) dé xéac dinh bién lugng di truyén xay
ra bén trong méu gidng, gitta ciAc mau va gitta cac
nhém gidng cao su.

2.3.2. Phuong phéap thu thap, phan tich sé lidu sinh

trudng va nang suat mua

a. Phuong phap thu thap sb liéu
Do s6 lugng mau gidng tit bang Rondonia
(Brazil) 1a kh& 16n, nén cac chi tiéu nong hoc

chi danh gia trén thi nghiém dang quy mo nho.
Céc thi nghiem duge bd tri theo kiéu khéi day
dt ngdu nhién, mdi 6 giéng c6 tit 1 - 3 cay vdi 2
- 5 lan lap lai, cic méu gibng dugc so sanh véi
dé6i ching GT 1 1a dong vo tinh clia ngudn gen
Wickham. Tuy nhién, thyc té san xuét c6 sy khac
biét rat lén vé kha niang nhan giéng, ty lé ghép
song va qui hoach dién tich thi nghiém hang nam;
do d6, nhitng mAu giéng tit bang Rondonia phai
danh gia trén nhidu thi nghiem va kéo dai qua
nhiéu nam (Bang 2).

Danh gia vé mébi quan hé giita da dang di truyén
v6i dic tinh sinh trudng v ning suat ma clia cac
mau giéng tiém ning c6 ngudn gbc tit bang Ron-
donia (Brazil). Dit lieu duge diac két qua nhiéu
nidm trén cic thi nghiem (Bang 2), mau giéng
trén cac thi nghiém duge danh gia theo quy trinh
chung va s6 lieu dudc luu trit tai Vien Nghién ctu
Cao su Viét Nam.

Sinh trudng (vong than, cm): Sinh truéng danh
gid bing chu vi than (vong than) cho tat ci céc
mau gidng trén thi nghiém trong sudt qué trinh
theo doi, sinh truéng duge do vao thang 4 hang
nam & vi tri ¢d dinh cach mat dat 100 cm bing
thuéce day.

Ning suat mi kho (g/c/c): Mau giéng trén cac
thi nghiegm déu duge cao mu theo ché do 2/S d3
(1/2 vong than, 3 ngay cao mot lan); tit nam cao
thit 3 trd di c6 st dung chét kich thich mu Ethrel
(2,5%) duge 4p dung 4 1an/nam. Ning suat mu
dugce thu thap dinh ky 1 1an/thang trén ting cay;
mu dude danh dong trong chén hiing mu bing
acid acetic 3 — 4%, sau d6 dugc rita sach va hong
kho cho dén khi kho hoan toan (30 ngay), can
trong lugng mu kho timg cay; ning suat mu dude
tinh trung binh trén ting 6 gidng va cAc nam cao.

b. Phudng phap phan tich sé liéu

S dung phuong phap kiém tra dang phan bd
chuan bing trdc nghiem A? cho toan bo dit lieu
sinh trudng va ning suit mi clia cac miu. Céc
buéc phan tich gom xac dinh khodng bién thién
clia cadc mau gidng va chia thanh cac t6; tinh giéi
han trén, dudi va tri sb gitta t6, tinh tan sé quan
sat (fi) ciia cac t6; gid tri trung binh, phuong sai
clia méu, xac sut clia t6 va tri sé A?; so sanh tri
s6 tinh A% va tri 86 A trong bang tng véi do tu
do (df = s6 t6 - 3) ¢ miic ¥ nghia = 0,05.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 21(1)


http://jad.hcmuaf.edu.vn

20 Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Bang 1. S6 lugng méau ctia m6i nhém giong cao su ¢6 nguon goc tit bang Rondonia (Brazil)
duge danh gia vé sinh trudng vA nang suit mi

S6 luong mau giéng

Nhém gibng ~ Vung suu tap (Bang/Quéan)

Sinh trudng Nang suat ma

RO Rondonia 7 7

RO/A/7 Rondonia/Ariquemes 128 101
RO/C/8 Rondonia/Calama 75 48
RO/C/9 Rondonia/Calama 93 71
RO/CM Rondonia/Costa Marques 25 12
RO/CM/10  Rondonia/Costa Marques 76 54
RO/CM/11  Rondonia/Costa Marques 54 36
RO/CM/12  Rondonia/Costa Marques 31 24
RO/J/5 Rondonia/Jaru 51 40
RO/J/6 Rondonia/Jaru 45 38
RO/JP/3 Rondonia/Ji-Parana 95 84
RO/OP/4 Rondonia/Ouro Preto 22 18
RO/PB/1 Rondonia/Pimenta Bueno 49 42
RO/PB/2 Rondonia/Pimenta Bueno 70 41
Tong sb 821 616

Bang 2. S6 lugng méu giéng clia ngudn gen tit bang Rondonia dudc danh gia trén cac thi
nghiém tai Lai Khé

. . Nam Sénam Dien Matdo Sb S6 lan S6 mau giéng
Thi nghiem N - a A « ~ -
trong theo doi tich (cay/ha) cay/o lap Tong Mau giong
(ha) G s& s6 Rondonia
SGLKS85 1985 15 15,8 571 1 5 1.536 452
SGLK91 1991 15 1,4 571 1 5 133 51
SGLKY94 1994 15 5,0 571 3 2 328 71
SGLK96 1996 15 2,1 571 3 2 225 40
SGLKO03 2003 15 3,0 571 3 2 190 53
SGLK04 2004 15 2,0 571 3 2 190 52
SGLKO05 2005 15 3,0 571 3 2 265 62
SGLKO06 2003 15 2,0 571 3 2 196 40

Lai Khé thudc xa Lai Hung, huyén Bau Bang, tinh Binh Duong.
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3. Két Qua va Thao Luan

3.1. Danh gia sy da dang va bién lugng di
truyén ciia ngudn gen cay cao su cé ngudn
gbc tir bang Rondonia (Brazil) dya vao 15
chi thi SSRs

Da dang di truyén ctia cic bo suu tap quy gen
cay cao su la diéu kién tién quyét cho cac chuong
trinh cai tién giéng, 1 co sé dé md rong vén di
truyén v dé bao ton ngudn gen mot cach bén
vitng. Chi thi SSRs da tung dung thanh cong va
rat hieu qua véi mic do chinh xac cao trong viéc
danh gia da dang di truyén cho céc ngudn gen
cay cao su 6 Viét Nam (Vu & ctv., 2020; Vu &
ctv., 2021).

Ung dung 15 chi thi SSRs dé danh gia da dang
di truyén cho 14 nhém giéng dudc suwu tap ti
céc ving thudoc bang Rondonia (Brazil) va nhiing
mau giébng da dugc danh giad dic tinh néng hoc
trén 8 thi nghiém & dang quy moé nho; trong do,
821 méu giébng vé chi tiéu sinh trudng va 616 mau
gibng vé ning sudt mu. D6i véi bo miu vé sinh
trudng, két qua 6 Bang 3 da cho thiy tat ca 14
nhém gidng déu c6 chi sb ¢6 dinh (F) la hé s
duong véi syt dao dong réat 16n tir 0,03 dén 0,24
va trung binh dat 0,15. Do d6, cAc nhém giéng
déu ¢6 di hop tit k¥ vong (He) 16n hon di hop
tlt quan sat (Ho), déu nay da cho thay rang mau
gibng trong cdc nhom giéng tir cAc bang Rondonia
(Brazil) dang bao ton ¢ Viet Nam van con nguyén
s6 ma chua khai thac thong qua lai tao gidng.
Miic do da dang di truyén cao dudc xac dinh tit
céc thong s6 di truyén quan thé, cac nhém giéng
¢6 86 lugng allele trung binh (Na) dat tit 6,7 allele
dén 18,5 allele va trung binh dat 12,9 allele; bén
canh do6, di hop tit k¥ vong (He) dat tit 0,71 dén
0,85 v6i trung binh dat 0,77. Ngoai ra, hau hét
céc nhém giéng déu c6 sy hien dien allele c4 thé
véi trung binh dat 7,2 allele, nhung s6 Iugng allele
phong phii nhéat ¢ nhém giong RO/A /7 (17 allele)
va RO/C/8 (18 allele).

Mitc do da dang di truyén clia bo mau gidng
duge danh gia chi tiéu nang suit mi, két qua
thé hien 6 Bang 4 ciing cho thiy gan nhu tit ca
cac thong sb di truyén ciia cac nhém gidng cao
su tit bang Rondonia déu c6 sy tuong dong nhu
dugce phan tich trén bo miu giéng vé chi tieu sinh
truéng. Tuy nhién, trong bé mAiu giéng vé ning
sudt mu c6 s6 lugng allele trung binh (Na) thap
hon, trung binh dat 12,0 allele va dao déng tu 6,7
allele dén 17,1 allele; ciing nhu s6 lugng allele ca
thé trung binh dat 6,9 allele vi phong pht nhat

thuoc vé hai nhom giong 1a RO/A/7 va RO/C/8.

So sanh vé miic do da dang di truyén ctia ngudn
gen tit bang Rondonia (Brazil) dang bdo ton &
Viet Nam véi két qua phan tich trén cac ngudn
gen cao su hoang dai dya vao chi thi SSRs trudc
d6. Souza & ctv. (2015) da phan tich 1.117 mau
giébng tit nhiéu ngudn gen Amazon suu tap tai
Brazil biang 13 chi thi SSRs, da dang di truyén
cao § céc nguon gen vdi so allele trung binh (Na)
dat 14,5 allele, di hop tit ky vong (He = 0,76)
va bién lugng di truyén bén trong cic mau giéng
chiém 73%; cac ngudn gen Amazon hoang dai da
dang di truyén hon ngudn gen da dudc chon tao
va allele c4 thé xuat hién ¢ ngudén gen Amazon,
nhung khong xuét hién & nguon gen Wickham. Le
Guen & ctv. (2009) st dung 15 chi thi SSRs dé
phan tich 220 miu giéng tir 14 quan thé Amazon,
mitc do da dang di truyén cao § cac quan thé véi
s0 allele trung binh 13 7,5 allele, di hop tit ky vong
(He = 0,74). Trudc d6, nghién cttu di truyén trén
nguon gen IRRDB’81 & Viet Nam bang chi thi
RAPD da cho thiy bién lugng di truyén la do
noi tai clia cidc mau giéng chiém 86% va giita cac
nhém gidng 1a 14% trong tong bién lugng (Lai &
ctv., 2009).

Nhu vay, so sanh véi nhiing két qua tit nhicu
ngudn gen cay cao su khac nhau truée dé da co
thé khing dinh ngudn gen cay cao su tit bang
Rondonia (Brazil) b4o ton ¢ Viet Nam duge danh
gia trén cac thi nghém 1a rat da dang di truyen,
bién lugng di truyén chit yéu 13 do noi tai clia cac
mau giéng va giita cac nhém giéng la rat khéc
biét di truyén (Bang 5 va Bang 6).

3.2. Dac diém sinh truéng va nang suit mi
ctia cac méu gibng cao su cé6 ngudn gbc tir
bang Rondonia (Brazil)

Sinh truéng v nang suat mu 1 hai chi tieu
quan trong trong chon tao gidéng cao su. Nhiing
mau gidng titr bang Rondonia (Brazil) dang bao
ton & Viet Nam dude dua vio danh gia cac chi
tidu nong hoc trén hé théng khio nghiém giéng
qui mo6 nhé (Arboretum, SG) nham chon loc mau
giébng wu ti cho muyc tiéu san xuit cao su gd, gd
- mi vA sit dung trong lai tao gidéng. Do nhiéu
yéu t6 ngoai canh tac dong dén cay cao su va sd
lugng mAu trén mdi thi nghiém rét 16n, do d6 sinh
trudng va nang suat ma cia cac mau gidng duge
kiém tra theo phuong phap phan bé chuan bang
trac nghiem A2. Tt d6 dé hiéu o hon vé qui luat
phan bd ciia cadc mau gidng trong quan thé va dé

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 21(1)


http://jad.hcmuaf.edu.vn

22 Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Bang 3. Da dang di truyén ctia 14 nhém gidéng cao su trong s6 821 méiu giéng dugc danh gia sinh
truéng dya vao 15 chi thi SSRs
S6 allele trung  Dj hgp tit quan  Di hgp t1t quan Chi s6 b S6 allele

Nhém giéng

binh (Na) sat (Ho) sat (He) dinh (F) ca thé
RO 6.7 0.64 0.75 0.17 0
RO/A/7 15,7 0,63 0,79 0,20 17
RO/C/8 18,5 0,72 0,85 0,14 18
RO/C/9 14,9 0,59 0,76 0,22 6
RO/CM 12,9 0,61 0,81 0,23 9
RO/CM/10 14,0 0,68 0,77 0,12 4
RO/CM/11 13,9 0,72 0,73 0,03 6
RO/CM/12 10,6 0,66 0,71 0,06 1
RO/J/5 13,9 0,66 0,80 0,17 9
RO/J/6 12,1 0,71 0,79 0,10 6
RO/JP/3 14,9 0,65 0,79 0,19 7
RO/OP/4 10,5 0,60 0,79 0,24 2
RO/PB/1 10,7 0,64 0,74 0,13 2
RO/PB/2 11,5 0,61 0,72 0,14 7
Trung binh 12,9 0,65 0,77 0,15 7,2

Bang 4. Da dang di truyén ciia 14 nhém gidng cao su trong sd 616 miu giéng duge danh gia ning
suat mu dua vao 15 chi thi SSRs
S6 allele trung  Di hgp tt quan  Di hgp t quan Chi sb cb S6 allele

Nhom giong binh (Na) sat (Ho) sat (He) dinh (F) ca the
RO 6.7 0.6 0.75 0.17 0
RO/A/7 14,4 0,63 0,77 0,18 14
RO/C/8 17,1 0,72 0,85 0,14 16
RO/C/9 14,3 0,60 0,76 0,22 8
RO/CM 9.4 0,59 0,79 0,24 9
RO/CM/10 13,3 0,69 0,76 0,08 5
RO/CM/11 13,1 0,73 0,75 0,02 6
RO/CM/12 10,0 0,66 0,70 0,06 1
RO/J/5 13,2 0,66 0,80 0,18 8
RO/J/6 11,7 0,71 0,79 0,11 4
RO/JP/3 14,6 0,65 0,80 0,19 7
RO/OP /4 10,1 0,60 0,78 0,25 P
RO/PB/1 10,3 0,64 0,74 0,14 3
RO/PB/2 10,1 0,60 0,71 0,14 7
Trung binh 12,0 0,65 0,77 0,15 6,9
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Bang 5. Thanh phan bién lugng di truyén dua trén phan tich phuong sai phan tit (AMOVA)
ctia 821 méu tir 14 nhém gibng cao su duge danh gia vé sinh trudng
Trung binh

Nguon bién Do tu do Téng binh . Ty 1é bién di e
di (df) phuong (SS) bm}E 1\;/)I}él)rdng (%) Gia tri Fst

Gifta cac 13 1.015,0 78,1 9 0,09***
nhém giong

Gitta céc _—

.z 807 5.670,4 7,0 17 0,19

méiu gidng
Noi tai ctia 821 3.948.0 4.8 74 0,26***
méu gidng

Téng s6 1.641 10.633,3 100

***. Sy khéc biéet di truyén véi mic ¥ nghia P < 0,001.

Bang 6. Thanh phan bién lugng di truyén dya trén phan tich phuong sai phan tit (AMOVA)
cia 616 mau tit 14 nhom gibng cao su duge danh gia vé sinh trudng

Ngudn bién Do tu do Téng binh bg‘}llngh?;f Tylebitndi .0 po
di (df) phuong (SS) parong (%) '
(MS)

Gifta cac 13 789.1 60,7 9 0,10
nhoém giong

Gitta cac 602 4.228.8 7.0 17 0,19%**
mau giong
Noi tai cua 616 2.965,0 4.8 74 0,26+
mau giong

Téng 56 1.231 7.982,9 100

**#*: Sy khac biét di truyén véi mitc y nghia P < 0,001.

Bang 7. Kiém tra quy luat phan phan b6 (A\?) vé sinh trudng & tudi 15 ciia cac mau giong
cao su tt bang Rondonnia trén cic thi nghiém
Vong than do cach mat dat (100 cm)

Thi nghiém Sé méu gidng

Trung binh Do lech Heé s6 bién Tric nghiem

(cm) chuan (S) thien (CV%) (A2)
SGLKS85 452 66,7 11,6 17,3 7,5™
SGLK91 51 56,1 12,0 21,3 3,3™
SGLK94 71 60,5 8,5 14,0 2,918
SGLK96 40 62,1 8,7 14,0 1,2m8
SGLKO03 53 68,8 8,8 12,8 8,4*
SGLK04 52 70,5 11,3 16,0 1,218
SGLKO05 62 71,7 8,8 12,3 2,2ms
SGLKO06 40 69,0 8,8 12,8 0,6
Tong s 821 66,1 11,3 17,2 24,0"¢

Khong khac bigt y nghia P > 0,05 (ns); khac biét § nghia véi xac suat P < 0,05*.
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Bang 8. Kiém tra quy luat phan b6 (A?) vé nang suat mi ciia cac miu giébng cao su tit bang

Rondonia trén cac thi nghiém

Ning sudt mu trung binh 4 nam (g/c/c)

Thi nghiém S6 mAu gidng Tyung binh

Po léch chuan Hé sb bién Tric nghiem

(cm) (S) thien (CV%) (\2)
SGLKS85 276 5,0 3,4 68,6 53,1%**
SGLK91 35 7,3 9,0 123,9 8,0%*
SGLK94 71 6,0 5,0 82,7 6,4**
SGLK96 33 8.8 5.6 64,2 2,478
SGLKO03 52 7.7 6,7 87,4 6,6**
SGLK04 48 16,1 10,4 64,7 4,5*
SGLKO05 61 14,1 7.8 55,5 3,008
SGLKO06 40 12,4 7.4 59,7 6,5%*
Khong khac bigt y nghia P > 0,05 (ns); khéac bigt ¥ nghia véi xac suat P < 0,05*.

fi(%) A fi(%) B

12 35

10 30

8 AN \'\ - | \_

\ 0 M

6 \ 15 \

e

2 5

0 - ¥T | | | e em 0 - | I I th\—-—r— - glele

34 39 44 4% 53 60 65 70 76 81 86 S1 $7 102107 1 6 12 17 22 27 33 38 43 48 53 59 64

Hinh 1. Quy luat phan bd theo tan suat cdc mau giéng c6 ngudn goe tr bang Rondonia. (A)
phan b sinh truéng ctia 821 mau giéng; (B) phan bd ning suat mi ctia 616 miu gidng.

dang dé xac dinh nhing mau giéng theo gia tri &
mdi ¢d mau tuong ing cho céc quan thé.

Theo két qud phan tich bang tric nghiém
(A2), sinh trudng clia cAc mau gidng trén cac thi
nghiém gan nhu déu c6 cing qui luat phan bd
v6i tan sudt miu tap trung ¢ mot dinh trung vi
clia dudng phan bd va gitta cac mau khong khéc
bigt ¥ nghia (P > 0,05), mtic do bién thién gitta
cic mau giéng trén cac thi nghiem la rat thap
tr 12,3% dén 21,3%; do d6, gia tri binh quan la
dai dién cho sinh trudng ctia mau giéng trén thi
nghiém véi trung binh dat tit 56 cm dén 72 cm
va do chénh léch tir 8,5 cm dén 11,6 cm (Bang 7).
Tuong ty, phan tich cho toan b 821 mau gidng
trén 8 thi nghiém ciing cho thiy dac trung vé
sinh truéng clia tit cd cAc miu gidng cao su déu
c6 tan sudt mau tap trung ¢ mot dinh trung vi
clia dudng phan bd, gitta cac mau gidng khong
¢6 sy khac biét y nghia & mic tin cay P > 0,05
va sit bién thién gitta cdc mau gibng 1a 17,2%,
gia tri binh quan dat 66,1 cm la dai dién cho sinh
trudng clia mau giéng & tudi 15 véi miic do chénh
lech 11,3 cm (Bang 7 va Hinh 1A). Két qua phan

tich ciing da x4c dinh nhitng miu gidéng c6 sinh
truéng khoe nhat & tudi 15, tuong tng véi 5%
chon loc gom 41 mau gidng dat tit 77 cm dén 107
cm, tuong tng tit 121% dén 196% so véi dong vo
tinh déi ching GT 1.

Tuong ty, phan tich vé ning suat mi bang tric
nghiem (A\?), két qua 6 Bang 8 da cho thay hau
hét mau giéng trén cac thi nghiem déu cé qui luat
phan bd léch hoan toan vé mot phia ning suit
thap véi sy khac biét ¥ nghia ¢ muc tin cay 95%
va s bién thién gitta cdc mAu gidng trén cuing thi
nghiém dat tit 56% dén 124%. Tuy nhién, mau
gidng trén nghiem SGLK96 va SGLKO05 khong ¢
su khac biét ¥ nghia, nhung vAn theo qui luat
phan bé chung:; do do, gia tri binh quan khong
dai dién cho ning suat mi clia miu gidng trén thi
nghiém, ning suat binh quan clia cic thi nghiem
dat tir 5,0 dén 16,1 g/c/c véi do lech tir 3,4 g
dén 10,4 g/c/c. Két qua phan tich 616 mau giéng
trén 8 thi nghiém ciing cho thay tit cd cdc mau
gibng déu theo qui luat phan bé véi tan suat mau
léch hoan toan vé mot phia nang suit thap va su
khéc bigt 1a rat ¢6 ¥ nghia (P < 0,001); ning suat
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trung binh dat 7,9 g/c/c v6i chénh lech 7,1 g va
bién thien dat dén 89,8% (Bang 8 va Hinh 1B).
Két qua da xac dinh duge 31 miu giéng c6 ning
suat mu cao (5% chon loc), trung binh néng suat
4 nam dat 13 - 64 g/c/c, tuong tng dat 53% -
161% so véi ddi ching 13 GT 1; trong d6, 7 mau
gidng c6 ning suat mi rat cao, bing va vugt 61%
so v6i dong GT 1 nhung chi chiém 1% trong téng
s6 mau.

So sanh diic tinh nong hoc trén ngudn gen cay
cao su tir bang Rondonia (Brazil) duge danh gia
& Viet Nam c6 su tuong dong véi két qua tit cac
nudce khac, hau hét cac mau gibng cao su hoang
dai déu c6 nang suat mu la rat thip. Nang suit
mi trung binh tr 3 dén 4 nam dat 25% - 33% so
v6i dong GT 1 vd RRIM 600 (Clement-Demange
& ctv., 2002; RRIT, 2002); tai Malaysia ning suit
mil 8 ndm cla ngudn gen IRRDB’81 thap hon
so v6i cac dong Wickham va ngudn gen tit bang
Rondonia ¢6 niing suat mi cao hon (Ramli & ctv.,
2004); nng suat mi dat 15% - 89% so véi RRIM
600 tai Trung Quoc (Hu & ctv., 2005).

Ngoai ra, nang sudt mu cta ngudn gen IR-
RDB’81 c6 bién thién rat 16n dat 81% tai chau
Phi (Clement-Demange & ctv., 1997) va Viet
Nam ciing ghi nhan bién thién 13 do ban than
clia cdc mau giong chiém 83% - 96% (Lai, 2011).
Déanh gia vé sinh truéng da cho thiy nhiéu miu
gibng c6 sinh trudng rat khoée va rat cé gia tri
dé trong lay gb, nhung bién thien rat thap; tai
Viet Nam, sinh trudng & tudi 14 - 17 clia ngudn
gen IRRDB’81 dat 101% - 126% so v6i nguon gen
Wickham va su bién thién dat 13% - 16%, nhiéu
mau gidng c6 trit lugng gb dat 1 - 2 m3/cay (Vu
& ctv., 2021); & tudi 13 - 16 tai Malaysia va In-
donesia, nhiéu mau giéng c6 trit lugng gd dat 0,9
- 2,6 m3//cay (Aidi & ctv., 2002; Ramli & ctv.,
2004).

Nhu vay, nguodn gen cao su tit bang Rondonia
(Brazil) ¢6 sinh truéng khée, nhung bién thien
kha thap dat 17%; trong khi, ning suat ma thap
véi trung binh 4 nam dat 7,9 g/c/c, nhung bién
thién rat cao dat 90%. Nhidu mau gidng wu tu
dugce chon loc s& bd sung nguodn vat lieu méi cho
cong tac chon tao giéng cao su § Viet Nam.

3.3. Mbi quan hé di truyén vé sinh trudng va
ning sudt mi clia cic méu gidng tiém
nang t bang Rondonia (Brazil)

Danh gia vé kha nang sinh trudng ctia nguon
gen tt bang Rondonia (Brazil), két qua ¢ Bang 9
cho thay nhitng mau giéng trén cac thi nghiem c6

sinh trudng khoée nhit chi yéu tap trung & bén
nhém gidng 1a RO/A /7, RO/C/8, RO/CM/10 va
RO/JP/3, chiém ty lg¢ 12% - 24% trong s6 5%
méau duge chon loc va s6 lugng miu gidng ting
len tuong ting theo ty 1& chon loc 10% (15% -
21%). Bén canh d6, cac nhom giong RO/M/10,
RO/J/6 va RO/OP/4 ¢6 s6 mau dugc chon loc
kha cao (9,8%) theo ty l& chon loc 5%, nhung
s6 lugng méu khong ting lén tuong tng theo ty
lé chon loc 10%. Ngoai ra, nhém giong RO/CM
va RO/CM/11 gan nhu khong hién dign nhitng
mau gidng c6 sinh trudng khoée nhét; hodc mot
s6 nhém gidng c6 sb lugng mau duge chon loc
khong tuong tng véi s6 mau duge danh gia nhu
nhém giong RO/J/5, RO/PB/1 va RO/PB/1.

Tuong t1r, két qua & Bang 10 da cho thay nhitng
mau giéng c6 ning sudt mu cao nhat déu tap
trung ¢ ba nhém giong RO/A/7, RO/C/9 va
RO/JP/3 véi ty le dat 13% - 26% trong s6 5%
chon loc va s6 miu ciing ting theo khi ting ty
lé chon loc len 10% (13% - 29%). Trai lai, nhom
giong RO/C/8 va RO/OP/4 c6 s6 mau kha cao
(9,7%) theo ty 1& 5% chon loc, nhung gidm manh
khi ting ty 1& chon loc lén 10% v nhém gibng
RO/J/5 gan nhu khong thay doéi theo ty & chon
loc; d6i véi nhom giong RO/J/6, RO/PB/1 va
RO/PB/2 khong xuét hién nhitng mau giéng noi
troi vé ning sudt mi mac dit c6 sd lugng mau rat
16n.

Nhu vay, nhing méu giéng ciia ngudn gen
tt bang Rondonia c¢6 sinh trudng khoe va ning
suat mu cao nhit khong phu thudc vio s6 lugng
mau ciia cac nhém giéng. Nhitng miu gidng vira
c6 sinh truéng khoée va ning sudt mf cao nhét
thuoc vé ba nhém giéng RO/A/7, RO/C/9 va
RO/JP/3; nhitng mau gidng c6 sinh trudng khoe
1a nhém giong RO/C/8.

4. Két Luan

Ngudn gen cdy cao su tit bang Rondonia
(Brazil) dang bao ton ¢ Viet Nam va duge dédnh
trén céc thi nghiém c6 da dang di truyén cao, s6
allele trung binh dat 12 - 12,9 allele va di hgp t
ky vong (He) dat 0,77; bién lugng di truyén la
do 1noi tai clia cac miu giébng chiém 74% trong
téng bién lugng. Ngudn gen cay cao su hoang
dai c6 sinh truéng khoe nhung bién thién thap
(17%), nang suat mu thap nhung bién thieén rat
cao (90%). S6 lugng mau gibng xuat sic duge
chon loc khong phu thude vao sé Ivgng méau clia
cdc nhém giéng: nhitng méiu gidng vita c6 sinh
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Bang 9. S6 lugng miu ciia cac nhom gidng cao su co sinh trudng khée nhat & tudi 15 trén cac thi
nghiém

Nhém giéng Sé /mﬁu Theo ty 1& chon loc 5% ] Theo ty 1& chon loc 10% ]

giong Ty 1é trén so Ty 1é trén so

S6 mau mau chon loc S6 mau mau chon loc
(%) (%)
RO 7 0 0.0 T T2
RO/A/7 128 10 24.4 17 20,7
RO/C/8 75 8 19,5 14 17,1
RO/C/9 93 5 12,2 13 15,9
RO/CM 25 0 0,0 0 0,0
RO/CM/10 76 4 9.8 7 8,5
RO/CM/11 54 0 0,0 0 0,0
RO/CM/12 31 0 0,0 2 2,4
RO/J/5 51 1 2,4 2 2.4
RO/J/6 45 4 9.8 8 9.8
RO/JP/3 95 5 12,2 12 14,6
RO/OP/4 92 4 9.8 4 4.9
RO/PB/1 49 0 0,0 1 1,2
RO/PB/2 70 0 0,0 1 1,2
Tong s6 821 41 100 82 100

Bang 10. S6 lugng miu ciia cac nhém giéng cao su c6 ning suat mi trung binh 4 nim cao nhat
trén cac thi nghiém

Nhém giéng S6 mﬁu Theo ty 1é chon loc 5% ) Theo ty 1& chon loc 10% ]

giong Ty lé trén so Ty 1é trén s6

S6 mau méu chon loc S6 miu méu chon loc
(%) (%)
RO 7 0 0.0 1 16
RO/A/7 101 4 12,9 8 12,9
RO/C/8 48 3 9.7 3 48
RO/C/9 71 5 16,1 14 92.6
RO/CM 12 0 0,0 0 0,0
RO/CM/10 54 1 3,2 1 1,6
RO/CM/11 36 2 6,5 2 3,2
RO/CM/12 24 2 6,5 2 3,2
RO/J/5 40 3 9,7 6 9,7
RO/J/6 38 0 0,0 1 1,6
RO/JP/3 84 8 95.8 18 29.0
RO/OP /4 18 3 9.7 3 48
RO/PB/1 42 0 0,0 2 3,2
RO/PB/2 41 0 0,0 1 1,6
Tong s6 616 31 100 62 100
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truéng khde va niang suidt mi cao tap trung &
ba nhém giéng RO/A/7, RO/C/9 va RO/JP/3;
mau giéng sinh trudng khée ciing ¢6  nhém giéng

RO/C/S.
L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia thuc
hién va khong c6 mau thudn nao gitia cic tic gia.
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ABSTRACT

About six million tons of spent coffee grounds are discharged into the envi-
ronment every year. Spent coffee grounds contain many useful components
such as polysaccharides, protein, and bioactive compounds. This research
aimed to exploit the important products such as coffee oil, sugar and phe-
nolic compounds from spent coffee grounds, contributing to improve the
economic efficiency of the coffee industry and reducing the environmental
pollution. Coffee oil was extracted using four different methods including
maceration, Soxhlet, ultrasonic-assisted and microwave-assisted extrac-
tion. The solid residue from the oil extraction process was hydrolyzed by
Cellulast and Viscozyme enzyme. Monosaccharides, total phenolic content,
and antioxidant activity in the hydrolysate were measured and evaluated.
The results showed that ultrasonic-assisted extraction gave the highest
yield of coffee oil of 9.64%; the coffee oil had a density of 0.94 kg/L; the
acid value of 7.80 mg KOH/g; saponification value of 16.33 mg KOH/g
and ester value of 8.57 mg KOH/g. The highest enzymatic hydrolysis yield
was obtained by using 2% Viscozyme within 24 h. The spent coffee ground
hydrolysate contained 2016.4 mg/L reducing sugars including 464.2 mg/L
mannose; 947.1 mg/L glucose and 256.3 mg/L galactose; 401.70 mg/L to-
tal phenolic content and showed the antioxidant activity of 564.3 mg/L
ascorbic acid equivalent. This study demonstrated a feasible process to
obtain 96 kg of coffee oil, 48 kg of sugar and 10 kg of phenolic compounds
from 1 ton of dry spent coffee grounds.
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1. Dat Van Dé

Ca phé hién nay dang la mat hang giao dich
nhiéu thit hai trén thé gi6i chi sau dau moé va 1a
loai dd uéng pho bién chi sau nude. Theo udc tinh
ctia T8 chitc Ca phé Qubc té (ico.org), trong giai
doan 2019 - 2020 toan thé gidi tieu thu 169,34
triéu bao ca phée (1 bao c6 trong lugng tuong
duong 60 kg). Theo udc tinh, 1 tin ca phé nhan
c6 thé tao ra 650 kg chat thai va 1 kg ca phé diing
cho san xuét ca phé hoa tan thi thai ra 2 kg chat
thai uét (Mata & ctv., 2018). Do do, tong lugng
ba thai ra lén t6i 6 trieu tan trong giai doan 2019
- 2020. Riéng tai Viét Nam, thi trudng tiéu thu
no6i dia dat 200.000 tAn ci phé/nidm va thai ra
khoang 120.000 tan ba ca phe. O Viet Nam, ba
cd phé thudng duge ding dé lam gia thé trong

TOM TAT

Mbi nam c6 khodng 6 tricu tin ba ci phé thai ra méi trudng. Ba ci phé
chita nhiéu thanh phan c6 gia tri nhu polysaccharide, protein va cac hgp
chat phenolic nhung chua duge sit dung hop ly. Muc dich ctia nghién ctu
nay 13 khai thac nhing sin pham cé gia tri nhu dau v dudng c6é hoat
tinh sinh hoc tit ba ca phé, gép phan nang cao hiéu qua kinh té ctia nganh
cong nghiép ca phé dong thsi gép phan giadi quyét vin dé 6 nhiém moi
trusng. Dau ca phé dugc chiét bing bén phuong phap khac nhau bao
gdm ngam chiét tinh, Soxhlet, sit dung séng siéu am va chiét xuit c6 hd
trg vi séng. Phan ba sau khi tach dau sé tiép tuc dugc thiiy phan bing
enzyme Cellulast va Viscozyme. Dich thiy phan dugc phan tich thanh
phan dudng don, hgp chéat phenolic téng s6 va danh gia hoat tinh chéng
oxy héa. Két qua cho thiy, phuong phap st dung séng siéu am cho ham
lugng dau cao nhét 9,64%; dau ci phé c6 ty trong 0,94 kg/L; chi sb acid
7,80 mg KOH/g; chi s6 xa phong héa 16,33 mg KOH/g va chi sb este 8,57
mg KOH/g. Hiéu suat thity phan cao nhét khi xit 1§ ba ca phé véi 2%
Viscozyme sau 24 gio. Dich thity phan ba ca phé chia 2016,4 mg/L dudng
khit bao géom 464,2 mg/L mannose; 947,1 mg/L glucose va 256,3 mg/L
galactose; 401,7 mg/L phenolic tdng s6 v& hoat tinh chéng oxy héa tuong
duong 564,3 mg/L vitamin C. Ké qua nghién citu cho thiy, c6 thé thu
nhan 96 kg dau ca phé, 48 kg dudng va 10 kg hop chat phenolic tir 1 tin
ba ca phé kho.

cay, phan bén hodic lam chat dét. Mot lugng 16n
ba ca phé khong duge xit 1y gay 0 nhiém moi
trudng nghiém trong.

Theo Cruz & ctv. (2012), ba ca phé chia tit 7
dén 16% ham lugng dau. Dau ca phé thuong dung
trong mi pham, c6 tac dung ngin ngita lao héa
da ho#ic dugc chuyén héa thanh diesel sinh hoc.
Dau ca phé chita céc acid béo, caffein va cac hop
chat phenolic (Chai & ctv., 2021), c6 kha nang
khit mui, thanh loc khong khi va diét khudn hieu
qud; gitp tinh than thu gidn, tinh tio, rat phu
hgp cho khong gian phong lam viéc va xe hoi. Ba
ca phé dudc cau tao tit cac thanh phan chinh la
hemicellulose (39,1%), cellulose (12,4%) va lignin
(23,9%) (Mussatto & ctv., 2011). Polysaccharide
trong ba ca phé chii yéu 13 galactomannan vi ara-
binogalactan, hai thanh phan nay da dudc nghién
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citu thily phan dé tao dudng cho qué trinh lén
men san xuat bioethanol va thu nhan mannose
dé bd sung vao thuc pham, dd ubng va thubce diéu
tri bénh (Rocha & ctv., 2014; Hu & ctv., 2016;
Woldesenbet & ctv., 2016). Mot s6 nghién citu
chiét dau ca phé dé san xuit dau diesel sinh hoc,
phan ba con lai sau khi chiét dau chiém 85-93%
khéi Iwgng ba ban dau chii yéu chita polysaccha-
rides ma chua dugc khai théc sit dung (Cruz &
ctv., 2012). Phan ba nay thai ra moi trudng va
gdy 6 nhiém nghiém trong néu khong dugc xit
ly. Polysaccharide trong ba ca phé c6 thé duge
thiy phan thanh duong don nhw mannose, galac-
tose va glucose bing acid hodc enzyme. Qua trinh
thity phan bang acid sinh ra cac san pham phan
hity khong mong mudn va khé tng dung vao thuc
pham. Thity phan bing enzyme la phuong phap
than thién v6i moi trudng, an toan, khong c6 san
pham phu va dugc tng dung rong rai trong nganh
thyc pham. Dich thity phan ba ca phé chia chi
yéu dudng mannose, glucose va galactose. Man-
nose 13 dudng c¢6 nang luong thap hon glucose va
saccharose nén dugc st dung rong rai trong thuc
pham vi cong nghiép phu gia thuc pham. Ngoai
ra, mannose dugc ching minh cé nhiéu lgi ich
véi stic khée nhu v6i hé théng mién dich, bénh
dai thao dudng, bénh dudng rudt va nhiém trung
dudng tiét niéu. Mannose 13 nguyén liéu ban dau
dé tong hop cac chat kich thich mién dich (im-
munostimulator), chat chéng khéi u (anti-tumor
agent), vitamin va D-mannitol (Wu & ctv., 2019).

Viéc téng hop mannose héa hoc va chiét xuét
ti thuc vat khong dap tng dugc nhu cau st
dung trong cong nghiép hién nay. Ngoai ra, ba
cd phé con chita caffeine 0,007 - 0,5%, cac hop
chét polyphenol 8,8 - 14,4 mg GA /g (Cruz & ctv.,
2012; Rochin-Medina & ctv., 2018; Seo & Park,
2019). Polyphenol c6 mit trong ca dau va dich
thity phan tit ba ca phé. Hgp chét nay duge biét
dén 13 nhom chat c6 kha ning chéng oxy hoa,
khang viem, khang vi khuan va nam.

Trong nghién citu nay, chiing toi tién hanh chiét
dau bang cac phuong phap khac nhau nhim tim
kiém mot phuong phap cé kha nang trién khai
trén qui mo 16n. Ngoai ra, phan ba ca phé con lai
sau chiét dau dugc st dung dé thity phan thanh
cac loai duong c6 gia tri. Viéc nghién citu phat
trién cdc sin pham tit ba ca phé khong nhiing
gitip tdng theém gi4 tri kinh té cho nganh cong
nghiép ca phé, cai thién thu nhap cho ngudsi nong
dan, ma con gidm thiéu 6 nhiém moi trudng.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lisu

B4 ci phé pha may thu tit mot s6 ciita hang pha
ché va ché bién ca phé trén dia ban Thanh phd
H6 Chi Minh tir thang 10/2020 - 12/2021. Tat ca
mau ba dude sdy kho & 50°C va bao quan kin.

Enzyme Cellulast (700 EGU/g) va Viscozyme
(100 FBG/g) dugc cung cip bdéi Novozyme;
cac loai thudc thit 2,2-Diphenyl-1-picrylhydrazyl
(DPPH), 3,5- Dinitrosalicylic acid (DNS), An-
throne, Folin-Ciocalteu cia Merck; dung moi n-
hexane v cac héa chat can thiét khac.

2.2. Phuong phap nghién cdu

2.2.1. Xac dinh cac chi tiéu héa li ctia ba ca phé

M3au ba ca phé sau sy kho dudce xac dinh cac
chi tiéu hoéa li bao gom do am, do tro, ham lugng
protein tho lan lugt theo céc tiéu chuan TCVN
10788:2015, TCVN 8124:2009/ISO 2171 : 2007,
TCVN 10791:2015.

Thanh phan carbohydrate trong ba cd phé
dugc xac dinh bing phuong phéap sic ky 16ng cao
ap (HPLC Agilent 1200 Infinity IT) theo qui trinh
ctia Sluiter & ctv. (2012).

2.2.2. Céac phudng phap ly trich dau tit ba ca phé

Dau ci phé duge chiét xuit bing bén phuong
phép:

1. Phuong phap Soxhlet (SOX) thyc hién véi ti
le 1:20 (w/v) dun trong 4 gid & 60°C.

2. Phuong phap chiét xuat bing sieu am (UAE)
dugc tién hanh khao sat anh hudng ciia thoi gian
chiét (15, 30 va 45 phit), nhiet do (30°C, 40°C
va 50°C) véi ti 1é nguyen lieu/dung moi 1a 1:5
(w/v). ) ) i

3. Phuong phap chiet xuat c6 ho trg vi song
(MAE) dugc bb tri khao sat anh hudng ctia nhigt
do (60°C, 70°C va 80°C) va thoi gian chiét xuat
(20, 30 va 40 phut).Ti lé nguyén lieu/dung moi
1a 1:3 (w/v).

Tat cd miu dau duge thu bing cach loc qua
gidy loc c6 chita NaySO4 va loai bé dung moi
bing may c6 quay chan khong (Heidolph) &
50°C, 330 mbar. Ham lugng dau dudc tinh trén
mau kho kiét theo cong thic sau:
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_ Mmy-my
m x(1-w%)

x 100 (%)

Trong do:

m; (g): tong khoi lugng binh cau va dau sau say
kho

mg (g): khdi lugng binh cau ban dau

m (g): khéi lugng mau ca pheé stt dung

w (%): do am clia mau

2.2.3. Xac dinh cac chi tiéu héa li trong dau ba ca
phé

Céc chi tieu hoa 1f trong dau cd phé can xéc
dinh gom ty trong, chi s6 acid (AV), chi s6 xa
phong héa (SV) va chi s6 este héa. Ty trong dau
ca pheé dugce x4c dinh theo TCVN 6117:2010/ISO
6883 : 2007, xac dinh AV theo TCVN 6127:2010
va TCVN 6126:2015/ISO 3457:2013 ap dung cho
SV. Chi s6 este tinh bang hiéu gitta SV va AV.

2.2.4. Thiyy phan ba ca phé bing enzyme

B4 ca phé sau khi chiét dau duge sdy kho va
thity phan bang enzyme Cellulast (700 EGU/g)
va Viscozyme (100 FBG/g). Bang 1 thé hién ba
nghiém thic duge bé tri v6i cic loai enzyme khac
nhau gom Cellulast (NT1), Viscozyme (NT2),
Cellulast két hgp v6i Viscozyme (NT3) va mot
nghiém thic khong st dung enzyme diung lam
d6i ching (NTO). Ti 1@ enzyme/co chat 1a 2%.
Thiy phan ba ca phé theo qui trinh ctia Nguyen
& ctv. (2019). St dung 1 g mau da chiét dau két
hop v6i 25 mL dung dich dém sodium citrate 0,05
M c6 pH 4,8 - 5,0; sau d6 thém enzyme vao ting
nghiém thic. Qua trinh thiy phan thyc hién &
50°C trong bé lic 6n nhiét Julabo véi thoi gian
24 gid. Qua trinh thily phan dugc theo déi bing
cach dinh lugng dudng khit 6 cac thoi diém 0; 3;
6: 9; 12 va 24 gio.

Bang 1. B6 trf nghiem thitc thiy phan ba
ca phé

Ti lé enzyme: co chat

- . . %ov /w
Tén nghicm thite Cellulas(t /Vigcozyme
NTO 0 0
NT1 2 0
NT2 0 2
NT3 1 1

2.2.5. Xac dinh néng d6 dudng khit trong dich thay
phan

Duong khit giai phong tit qua trinh thiiy phan
dugc xac dinh dya trén phan ting mau gitta dudng
khit v6i thude thit 3,5-Dinitrosalicylic acid (DNS)
(Nguyen & ctv., 2019). Phan ting dudc tién hanh
bang cach cho 1 mL dich thiiy phan da pha loang
két hop v6i 1 mL DNS. Hén hop trén dugc cho
phan tng bing cach dun trong nudc so6i 5 phit
va ha nhiét nhanh trong nuéc lanh dé diing phan
ing. Sau khi mau ngudi hoan toan thi them 3
mL nuéc cat, lic déu va do do hap thu & budc
séng 505 nm. Glucose dudc st dung lam chat
chuan, day céc nong do gom 100, 200, 300, 400,
500 mg/L. Xay dung do thi chuan biéu dién moi
tuong quan gitta nong do va do hap thu. Do do
hap thu ctia méu thit dé x4c dinh dugc lugng
duong khit twong tng trong mau.

2.2.6. Khao sat thanh phan dich thiiy phan ba ca
phé

Cac loai duong nhu mannose, galactose va glu-
cose trong dich thiiy phan dugec xic dinh bing
k¥ thuat sic ky long cao ap (Agilent 1200 Infin-
ity II). Cot Rezex RPM- Monosaccharide Pb+2
(8%) 6 kich thuge 100 x 7.8 mm duge 6n dinh
¢ 40°C. Dau do chiét suat (RI) duge gia nhiet
& 80°C. Pha dong la nudc véi téc do dong 0,2
mL/phit.

Phenolic téng s6 trong dich thity phan dugc xac
dinh bing phuong phap quang phé hap thu phan
t1 sau khi cho mau phéan #ng mau vé6i thube thi
Folin — ciocalteu (Trinh & ctv., 2018). Tién hanh
dinh lugng phenolic téng s6 bing cach cho 100 pL
méu thit phén tng vé6i 100 pL Folin-Ciocalteu t
trong 5 phit; sau dé them 300 pL Na?CO? 20%
va nuée dé dat thé tich 5 mL. Dé mau tai phong
téi 60 phiitt vA do do hap thu bing may quang
ph6 UV-Vis ¢ buée séng 760 nm. Xay dyng do
thi chudn bidu dién méi lien hé giita ndng do chat
chuan va do hap thu tuong tng. Chéat chuan duge
stt dung la gallic acid (GA) & céc nong do 50
ppm, 100 ppm, 150 ppm, 200 ppm va 250 ppm.
Két qua nong do phenolic téng s6 duge biéu dién
duéi dang mg gallic acid/L.

Kha ning chéng oxy héa ctia dich thity phan
dugc danh gia bang phuong phap bat gdc tu
do DPPH v6i chat chudn 1a ascorbic acid (AA).
Tién hanh phan tng bang cach cho 1 mL DPPH
(OD=1,140,02) vao 1 mL dich thiiy phan da pha
loang. Hén hgp dudc 1 trong téi ¢ nhiét d6 phong
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trong 20 phut, sau d6 do do hap thu & budc
séng 517 nm bing may UV-Vis. Ascorbic acid
(AA) dugce st dung lam chat chuan & cic nong
do 100, 200, 300, 500 va 1000 ppm. Két qué biéu
dién kha nang chéng oxy héa ctlia dich thity phan
bang lugng ascorbic acid tuong duong (mg AA/L)
(Trinh & ctv., 2018).

2.3. X1t ly sb lieu

Tat ca cac thi nghieém dudc lip lai 3 1an. S6 lieu
duge xit Iy bang phan mém Minitab 16 va biéu
dién duéi dang trung binh + SD.
3. Két Qua va Thao Luan
3.1. Cac chi tiéu héa li ctia ba ca phé

Cac chi tiéu hoéa ly dugc xac dinh trong ba ca
phé bao gom do am, do tro, ham lugng Nito tdng,

protein tho va thanh phan carbohydrate.

Bang 2. Cac chi tiéu hoa ly
cuia mau ba ca phé

Chi tieu  Ham lugng (%)
Do am 11,03 £ 0,03
Do tro 1,92 £+ 0,02
Nito 2,29 + 0,03
Protein 14,34 + 0,14
Glucose 9,09 £+ 0,54
Galactose 11,79 £ 0,78
Mannose 30,39 + 1,69

Két qua thé hién trong Bang 2 cho thiy ba
ca phé ¢6 hon 50% carbohydrate trong dé dudng
mannose 1a thanh phan chinh chiém 30,39%, tiép
theo la galactose (11,79%) va glucose (9,09%). Ba
ca phé con chita lugng 16n protein (14,34%), 6
thé duge xit Iy dé bo sung dinh dudng cho dong
vat nuoi. Do tro dai dién cho téng ham lugng
clia cac chat khoang c6 trong nguyén liéu chiém
1,92%. Ham lugng tro va protein duge quan tam
khi st dung cic chat thai hitu co lam phan boén
thyc vat. Hien tai ba ca phée duge xit Iy dé lam
phan bén hita co & nhiéu nong trai. Céc chi tieu
héa 1y va thanh phan ba ca phé trong nghién citu
nay ciing tuong dong véi cac bao cao trude day
(Cruz & ctv., 2014; Osorio-Arias & ctv., 2019;
Passos & ctv., 2019). Ngoai ra ba ca phé con chita
dau va cac hgp chat phenolic ma chiing t6i sé khao
sat trong nhitng thi nghiém tiép theo.

3.2. Hiéu suéat chiét dau tir ba ca phé bing cac
phuong phap khac nhau

Trong nghién cttu nay ching téi st dung ba
phuong phap khac nhau dé chiét dau gdm phuong
phap Soxhlet, phuong phap chiét xuit bing séng
sieu am (UAE) va chiét xuat dudi sy hd trg cia vi
song (MAE). Chiét dau bang Soxhlet 1a phuong
phép phd bién, dé& thyc hien, khong can dau tu
nhiéu trang thiét bi nhung thsi gian thudng kéo
dai. Cac phuong phép chiét xuat hien dai thudng
c6 higu qua cao va rit ngan thoi gian, nhung t6n
nhiéu chi phi dau tu trang thiét bi. Trong nghién
ctu nay chung t6i st dung phuong phap Soxhlet
lam phuong phap déi ching nén khong khao sat
cac yéu t6 anh huéng dén hieu qua chiét dau ma
st dung diéu kién t6i wu ctia nghién ctu trude dé
(Hibbert & ctv., 2019) 14 60°C trong 4 gis. Ching
toi ciing tién hanh chiét dau bang phuong phap
Soxhlet dén 8 gis va ham lugng dau khéng co
khéc biét c¢6 ¥ nghia théng ké v6i ham lugng dau
3 4 gio. Vi vay ching to6i chon 4 gio la thoi gian
t6i wu dé chiét dau bang phuong phap Soxhlet.
Nghién ctu chiét xudt dau ca phé tap trung vao
cac phuong phap hién dai, c6 hiéu qua trong thoi
gian ngan dong thoi giam thiéu lugng dung moi
st dung.

3.2.1. Anh hudng ctia phuong phap UAE dén hiéu
suit chiét dau

Chiét xuat bing séng siéu am 1a phuong phap
hién dai, cho hiéu qui cao, v& c6 thé thuc hien
trén qui mo 1én. Thai gian va nhiét do 1a hai yéu
t6 4nh huéng dén hiéu qua ctia qué trinh chiét
xuat. O thi nghiem khéo st anh huéng ciia thoi
gian dén ham lugng dau cho thay ham lugng dau
tang tir 8,84 dén 9,64% khi kéo dai thai gian chiét
tir 15 dén 30 phit. Tuy nhién ham lugng dau tang
khong dang ké tit 9,64% dén 9,67% khi kéo dai
thoi gian chiét dén 45 phat, ham lugng dau thu
nhan & 30 va 45 phat khong c6 khac biét c6 y
nghia vé mit thong ke. Chung t6i chon thoi gian
chiét dau 30 phit cho céc thi nghiém tiép theo.
Nhiet do 1a yéu t6 quan trong anh huéng dén qua
trinh chiét xuéat. Két qua cho thiy, nhiét do ting
thi hieu suét chiét dau cling ting lén, lan lugt
1a 8,82% 6 30°C; 9,64% & 40°C va 9,67% 6 50°C
(Hinh 1).

Tuy nhién, ham lugng dau chiét § 40°C va 50°C
khong c6 khac biet ¢6 ¥ nghia vé mét théng ke.
Diéu kien t6i wu dé chiét dau trong nghien ctu
nay la 40°C trong 30 phut. Ham lugng dau ci
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phé dao dong trong khoang rong tir 7 — 16% tuy
vio nguodn nguyén lisu va phuong phap chiét xuat
(Cruz & ctv., 2012). Chiing t6i da tién hanh chiét
dau ca phé trén 11 miu khac nhau da thu thap
& dia ban TP.HCM bing phuong phap UAE, két
qud cho thiy ham lugng dau dao dong tit 7,5%
dén 13,6%. C6 thé thiy ngudon nguyén licu anh
hudéng nhiéu dén ham lugng dau (Al-Hammanre
& ctv., 2012; Jenkins & ctv., 2014). Rocha & ctv.
(2014) da chiét dau ca phé Arabica bang UAE &
60°C trong 45 phut va thu duge 12% dau.

Ham lugng (%)
lwgng (%)

0
300C 400C 500C

Hinh 1. Anh huéng ctia nhiet do va thoi gian
dén hiéu suat chiét dau bing UAE.

Céc chit cai khac nhau biéu thi sy khac biét c6 y nghia vé
mat théng ke (P < 0,05).

15 phit 30 phit 45 phit

3.2.2. Anh hudng ctia phuong phap MAE dén higu
suét chiét dau

Chiét xuat duwdi sy hd tr¢ cua vi séng la
phuong phap chiét hién dai, c6 hiéu qui cao
trong chiét xudt cdc hgp chét ty nhién va thuyc
hién trong thdi gian ngan. Thi nghiém chiét dau
cd phé bing MAE dudc bd tri khdo sat anh
huéng cta nhiét do (tai 60°C, 70°C va 80°C) va
thoi gian (trong 20, 30 va 40 phit). Thoi gian
chiét xuat 1a 30 phit dudc st dung cb dinh trong
cac thi nghiém khéo sat anh hudng ctia nhiét
do. Két qua cho thay, ham lugng dau dat gia
tri cao nhat 14 6,81% chiét xuit & 80°C va c6
khéac biet ¥ nghia vé mat thong ke (P < 0,05)
so chiét xuat ¢ 60°C va 70°C (Hinh 2). Nhigt
do chiét xuat & 80°C dudc ching t6i tiép tuc st
dung dé khdo sat anh huéng clia thoi gian len
hiéu suét chiét dau. Ham luogng dau dat gia tri
cao nhat sau 30 phut véi hiéu suat 6,81%, va
c6 khéc biét ¢6 ¥ nghia véi cac thi nghiém khac
(P < 0,05). Do do, diéu kién chiét xuat t6i wu
cho phuong phap MAE dugc lya chon 1a chiét
xuat & 80°C trong 30 phiit. Trong phuong phap
MAE, nhiét gia tang nhanh chéng nhd tuong téac
luéng cuc ctia cac dung moi phan cyc, do d6 lam
tdng hiéu qua cia qua trinh trich ly trong thoi

gian ngin hon so véi cac phuong phap khac. Tuy
nhién, dung moi diing dé chiét dau trong nghién
citu nay 1a n-hexan khong phan cyc nén phuong
phap MAE c6 thé khong phit hop dé chiét dau.
Chiing toi thit nghiém thay ddi dung moi chiét
13 ethanol, két qua cho thidy ham lugng dau ting
dang ké, nhung ethanol 1a dung moi phan cuc
hoa tan rat nhiéu cac hgp chat khac trong ba ca
phé nhu polyphenol va melanoidin lam cho dau
ca phé c6 mau nau dam va dic sanh hon so véi
dau chiét bing n-hexan. Mot sd nghién cttu da
béo céo ham lugng dau ca phé chiét bing MAE
kha cao tit 11,5% - 15,1% (Obruca & ctv., 2014;
Hibbert & ctv., 2019). C6 thé ngudn nguyen ligu
khac nhau 14 yéu t6 din dén dén ham lugng
dau c6 sit khac biét dang ké trong cac nghién ctu.

Ham lwgng (%)

Ham lweng (%)
5w e o o a

1 1

0

600C 700C 800C 20 phit

Hinh 2. Anh huéng ctia nhiét do va thoi gian
tdi hieu suat chiét dau bing MAE.

Céc chit cai khac nhau biéu thi sy khac biét c6 y nghia vé
mat théng ke (P < 0,05).

30 phit 40 phit

3.2.3. Hiéu qua chiét diu ciia cic phudng phap

Két qua chiét dau bing cac phuong phap UAE,
MAE va SOX dugc thyc hién phan tich ANOVA
bing phan mém Minitab 16. Tit Hinh 3, c¢6 thé
thiy phuong phéap chiét UAE va SOX c6 hiéu
suat cao vugt troi (cao nhat 1an lugt 14 9,64% va
9,18%) so vé6i phuong phap MAE (6,81%). Hieu
suat dau chiét bang phuong phap UAE cao nhét
va ¢6 sut khac biét c6 y nghia vé mit thdng ké so
véi cac phuong phéap con lai. Két qua nay tuong
tu nhuw nghién ciu cia Goh & ctv. (2020), ham
lugng dau ca phé dat gié tri cao nhat khi chiét
bing phuong phap UAE trong 30 phit, ké tiép
la phuong phap SOX trong 3 gic. SOX la phuong
phap chiét dau duge st dung phd bién nhét, c6
hieu qua nhung tén nhidu thoi gian, dung moéi
v nang lugng hon UAE. Thai gian chiét dau
bing phuong phap SOX trong mot sé nghién citu
len dén 8 gig vé6i ti lé mAu:dung moi 1a 1:15 -
1:25 (Efthymiopoulos & ctv., 2017; Hanif & ctv.,
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2019). Trong khi d6 chiét dau bang UAE chi thuc
hién trong 15 - 45 phit vé6i ti 16 mau:dung moi
thap 1:3 - 1:5 (Rocha & ctv., 2014). Do dé, chiing
toi chon phuong phap UAE dé chiét dau cho céac
thi nghieém tiép theo.

Ham lrgng (%)

0
MAE SOX UAE

Hinh 3. Ham lugng dau ca phé tir cic phuong
phap chiét khac nhau.

Céc chit cai khac nhau biéu thi sy khac biét c6 § nghia vé
mat théng ke (P < 0,05).

3.3. Cac chi tiéu héa li ciia dau ca phé

Dau ca phé duge chiét bang hai phuong phéap
c6 hieu qua nhit 1a UAE va SOX sé dudc xéac
dinh céc chi tieu hoa ly. Ty trong dau dude tinh
theo don vi 1a kg/L, don vi nay thé hién cho khéi
lugng ciia dau trong 1 lit thé tich. Cac chi tieu
con lai gom chi s6 acid (AV), chi s xa phong
(SV) va chi s6 este 1a cac chi s6 dai dién cho chét
lugng dau. Chi s6 acid 1a s6 mg KOH can dé trung
hoa cac gbc acid béo ty do trong 1 g dau. Chi sb
AV cang cao ¢6 nghia 1a ham lugng acid béo tu
do trong dau cao, tuy nhién cac acid béo nay dé
bi oxy héa c6 thé din dén suy gidm chét lugng
néu dau khong duge bao quan tot (Istiningrum &
ctv., 2017). Dau ¢6 chi s6 AV cang thap thi cang
bén va chat lugng cang cao. Bang 3 thé hien cac
chi s6 ctia dau ci phé chiét béi dung moi n-hexan
bang phuong phap SOX va UAE. Ty trong cla
dau ba ca phé chiét bang UAE 1a 0,94 kg/L cao
hon so v6i SOX (0,84 kg/L), diéu nay c6 thé duge
gidi thich dya trén khéi lugng phan ti ciia chat
béo chiia trong dau, khdi lugng phan ti 16n sé
lam ty trong dau cao. Phuong phap Soxhlet chiét
dau trong thoi gian dai (4 giv), trong khi d6 UAE
chi tién hanh trong 30 phit, thdi gian chiét dau
kéo dai lam cho triglycerid bi phan hiy thanh
acid béo c6 khoi lugng phan t1t nhé hon (Bart &
ctv., 2010; Hanif & ctv., 2019). Dau chiét bing
UAE c6 cac chi s6 AV, SV va chi s6 este lan lugt

13 7,80; 16,33 va 8,57 mg KOH/g; va 7,59; 17,20
va 9,70 mg KOH/g ddi v6i dau chiét bing SOX.

Céac chi s6 cia dau thu nhan tit hai phuong
phap nay khong cé khac biét c6 y nghia théng
ké. Chi s6 acid trong nghién cttu nay tuong duong
v6i bao cao clia Al-Hamamre & ctv. (2012), trong
d6é AV ciia dau chiét bang phuong phap Soxhlet
la 7,3 mg KOH/g. Céc chi s6 ctia dau chiét ti
ba ca phé duge bdo cdo dao dong trong khoang
rong, phu thudc vio ngudn nguyeén lieu, cach xi
Iy nguyén lisu va phuong phap chiét xuat. Theo
nghién citu ctia Hanif & ctv. (2019), chi s6 AV
va SV lan lugt 1a 44,47 mg KOH/g va 176,40 mg
KOH/g cao hon nhiéu so véi cac chi s6 ctia dau ca
phé trong nghién citu nay, c6 thé la do tac gia da
thu thap nguyén liéu tit nha mAay ché bién ca phé
hoa tan, trong d6 ca phé duge xit Iy bang nudc
noéng tai nhiet do cao 160 — 180°C va ap suat 14
- 16 bar. Trong khi do6, ching t6i st dung ba ca
phé thu thap & cac ctta hang pha ché nén ci phé
thudng sé dude xt 1y 6 nhiét do va ap sut thap
hon. Nhiét do xit 1y nguyén liéu cao hodc nhiét
do qué trinh chiét dau cao thudng lam tang chi
s6 acid. Chi s& AS trong nghién cttu nay thap so
véi nhiéu cong bd truée day ching t6 dau cang
bén v c6 chat lugng cao. Chi s6 SV & nghién
ctu nay thap hon so v6i két qua khac cé thé la
do sy hién dién cua cac acid béo mach dai hay
triacylglycerol c6 khoi lugng phan tit 16n (Bart &
ctv., 2010; Hanif & ctv., 2019).

3.4. Anh huéng ctia enzyme dén qui trinh
thiy phan

Ba ca phé sau khi chiét dau chita cht yéu la
polysaccharide duge thity phan bing enzyme.
Két qua cho thiy, nong do dudng khtt tang & ca 4
nghiém thic (Hinh 4). O NTO khong ¢6 bd sung
enzyme, sau 24 gid thily phan thi ndng do dusng
tang len khong dang ké (tit 129,9 mg/L len 304,2
mg/L); NT1 c¢6 bd sung enzyme Cellulast 2% thi
higéu suat thiy phan ting lén 16 hon trong 12 gio
dau, nhung cao nhat chi gap 1,8 1an so v6i doi
ching & ciing thdi didm 24 gio. O NT2, c¢6 thé
thay Viscozyme mang lai hi¢u suat thity phan rat
cao, nong do dudng khit ting nhanh trong 9 gio
dau va dat hon 2000 mg/L, gap 6,6 1an nghiem
thitc doi ching (giai doan sau tdng khong dang
ké). NT3 st dung két hop 2 loai enzyme Cellulast
va Viscozyme cing cho hiéu qua thiy phan khé
tot, dat cao nhat khoang 1200 mg/L trong 9 -
24 gid, gap gan 4 lan nghiém thitc dbi chitng.
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Bang 3. Cac chi s6 ciia dau tit ba ca phé chiét bing phuong phap SOX va UAE

Phuong phap Ty trong (kg/L)

Chi sé acid

Chi s6 x& phong Chi sb este

(mg KOH/g) (mg KOH/g) (mg KOH/g)
SOX 081 £ 0.00 759 £ 0.11 17,20 £ 0,74 9.70 £ 0.84
UAE 0,94 + 0,00 7.80 + 0,12 16,33 + 0,87 8,57 + 0,86

Viscozyme 13 enzyme thuong mai c¢6 thanh phan
gom [-glucanase, pectinase, hemicellulase va
xylanase; trong khi Cellulast chi chita cellulase.
Ba ca phé chia cac polysaccharide chinh nhu
galactomannan, arabinogalactan va cellulose,
Viscozyme 1a mot hdn hgp enzyme thily phan ca
hemicellulose va cellulose, do d6 mang lai hiéu
suét thiy phan cao hon Cellulast. Nhu vay, trong
nghién cttu nay NT2 st dung Viscozyme 2% la
nghiém thic cho ndong do duong khit cao nhat
v6i 2016,4 mg/L trong 24 gi¢ thiy phan, tuong
duong v6i ham lugng dudng 14 53,8 mg/g nguyén
litu va hiéu suét thiy phan polysaccharide dat
khoang 9,76%. Hieu suét thity phan trong nghién
cttu ndyy dude ghi nhan thap hon so véi mot s6
nghién citu truée day nhu 17% trong béo cao
cia Jooste & ctv. (2013); 14,79% trong bao
céo ctia Bhaturiwala & Modi (2020). Da s6 céc
nghién cttu déu tién hanh tién xi& 1y ba ca phe
bang nhidu phuong phap khic nhau nhim loai
bé cac thanh phan khéng mong mudn vd phé
vé cau triic ciia ba ca phé lam cho enzyme dé
dang tiép can véi co chat va ting hicu sudt thiy
phan (Jooste & ctv., 2013; Nguyen & ctv., 2019).
Tién x1t Iy 1& mot qué trinh rdt quan trong ma
chting t6i sé& thyc hién trong nghién cttu tiép theo.

2000 ——NTO
-B-NT1
= 1500 NT2
B —¢NT3
£
g
€ 1000
e
=
52
0
Ogiv 3giv 6giv 9giov 12giov 24giv

Hinh 4. Nong do duong khit trong qué trinh

thiy phan.
NTO: Déi chitng; NT1: Cellulast (2%); NT2: Viscozyme(2%);
NT3: Cellulast (1%)+ Viscozyme(1%)

3.5. Thanh phan dich thiiy phan

3.5.1. Ham lugng phenolic téng sé va hoat tinh
chong oxy héa

Ngoai duong khit thi dich thiy phan con chia
céc hop chét phenolic va thé hién kha ning chéng
oxy héa. Hinh 5 cho thiy ham lugng phenolic
téng s6 va hoat tinh chdng oxy hoéa ting trong
quéa trinh thiy phan ba cd phé sau chiét dau.
Ham lugng phenolic téng sé ting nhanh chong
tu 221,1 mg GA/L dén 369,5 mg GA/L trong
giai doan tit 3 gio dén 6 gio thiy phan, sau do
ting cham vi dat gia tri cao nhéit sau 24 gig véi
nong do 401,7 mg GA/L. Kha nang chéng oxy
héa ctia dich thity phan tinh theo ndng do acid
ascorbic tang tit 348,6 mg/L tai 3 gid t6i 564,3
mg/L sau 24 gig thiy phan. Theo béo céo cla
Choi & ctv. (2017), ba ca phé chita nhiéu hgp
chat phenolic bao géom acid chlorogenic, acid
gallic va acid protocatechuic. Cac hgp chat nay
thuong dude chiét bing dung moi va quyét dinh
kha nang chéng oxy héa ctia dich chiét. St dung
cac enzyme c6 kha nang pha hiy thanh té bao
thue vat nhu cellulase, hemicellulase, pectinase
lam giai phéng cac hgp chat ti nhién bén trong
té bao, vi vy ham lugng cac hgp chat nay
tang theo thoi gian trong qua trinh thiy phan
(Puri & ctv., 2012). Phuong phap chiét xuét
cic hgp chat c6 hoat tinh sinh hoc bang cach
st dung céac loai enzyme ciing la mdt xu hudng
gan day vi nhitng wu diém ctia phuong phap
nay nhu an toan, khong ton du hoéa chit trong
san pham va than thién véi moi truong. Anuar
& ctv. (2020) da dung enzyme pectinase chiét
cic hop chit chéng oxy héa trong ba ca phe,
két qua thu dugec ham lugng phenolic téng sb
12 267,2 mg GA/L thap hon két qué ctia chiing
toi trong nghién cttu nay. Pectinase 1a enzyme
thity phan pectin, mot thanh phan chiém ti lé
cao trong vo ca phé nhung it hién dién trong ba
ca phé. Viéc st dung Viscozyme chita cac loai
enzyme khac nhau nhu g-glucanase, pectinase,
hemicellulase va xylanase trong nghién cttu ctia
ching t6i dd mang lai hiéu qué cao hon chi
st dung pectinase. St dung enzyme con giai
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phéng cac hgp chit flavonoid trong ba ci pheé
nhu quercetin, kaempferol, rutin va cac hop chét
khéac nhu catechin, epigallocatechin, p-coumaric
acid, myricetin, vi vay hoat tinh chéng oxy hoéa
cling tang trong qua trinh thiy phan (Anuar
& ctv., 2020). Nhu vay qué trinh thiy phan ba
ca phé khong nhiing gidi phong duong ma con
chiét duge cac hop chat phenolic ¢6 hoat tinh
chéng oxy héa. Thanh phan dich thiy phan sau
24 gid chita 2016,4 mg/L dudng khi; 401,7 mg
GA/L phenolic téng s6 va hoat tinh chéng oxy
héa tuong duong 564,3 mg ascorbic acid/L.
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Hinh 5. Nong do phenolic téng s6 va hoat tinh

chéng oxy héa trong dich thiy phan.
TPC: Phenolic téng s6, AA: Hoat tinh chdng oxy héa biéu
dién bing ndéng do ascorbic acid.

3.5.2. Thanh phan dudng don trong dich thiy
phan

Két qua phan tich dudng trong dich thiy phan
ba ci phé ciia NT2 6 mau 24 gio tim thay 3
loai duong don la mannose, glucose va galactose
(Hinh 6). Trong d6 glucose chiém t1 1¢ 16n nhat vé6i
47.1% trén tong luong dudng khit (947,1 mg/L);
dudng mannose chiém 23,2% (464,2 mg/L) va
12,7% duong galactose (256,3 mg/L) (Bang 4).

Bang 4. Nong do cac loai dudsng don trong
dich thiay phan 24 gi¢ & nghiém thic 2
Thanh phan Nong do (mg/L) Tile (%)

Mannose 464,2 + 4,0 23,2%
Glucose 9471 + 5,1 47.1%
Galactose 256,3 £+ 3,8 12,7%

Két qua nay co6 sy khac bigt so v6i cac nghién
cttu ciia Chiyanzu & ctv. (2014) vé6i 24,17% glu-
cose, 24,67% mannose va 2,17% galactose; 46,8%
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Siéu dm 40°C,
30 phut

1 tin ba ca phé

96 kg diu
ca phé
Thuy phéan
24 gio
—

904 kg ba kho 48 kg dwing

10 kg phenolic

Hinh 7. Qui trinh thu nhan dau vd dudng tit ba c phé.

mannose, 30,4% galactose va 19,0% glucose dugc
bao cao bi Mussatto & ctv. (2011). Nguyén nhan
la do ba ca phé trong nghién cttu nay khong
trdi qua budc tién xit 1y nén lugng duong glu-
cose thu nhan dugc bao gdm ci glucose ty do
hoa tan (free sugar). Vi vay glucose la loai dutng
chinh dugce tim thay trong nghién citu nay. Ba ci
phé chita polysaccharide chinh 1a galactomannan
nén duong don thu nhan sau thiy phan bao gdm
galactose va mannose. Trong do, mannose thuong
duge biét dén nhu mot loai dudng chiic ning cé
cac dac tinh sinh 1y va hoat tinh sinh hoc tuyét
voi. Mannose dudce ing dung trong thic pham va
dd udng, duge chitng minh lam gidm téc do phat
trién ctia té bao khoéi u (Gonzalez & ctv. 2018),
diéu tri bénh nhiém trung dudng tiét nieu (Kyri-
akides & ctv., 2020) va thiéu men mannose phos-
phate isomerase (de Lonlay & Seta, 2009). Thong
thudng tién xi 1y ba ci phé sé loai bé dudng tu
do hoa tan phan 16n la glucose nén dudng man-
nose chiém ti 1& cao nhat trong dich thtiy phan
(Nguyen & ctv., 2019). Tuy nhién nghién citu nay
da thu nhan duge 47,1% duong glucose nén ching
toi dé xuat st dung dich thiiy phan ba ca phe dé
ing dung trong nudi ciy vi sinh vat. Ngoai ra c6
thé giam ti lé nguyén licu: dung dich dém trong
qui trinh thiy phan dé ting nong do duong phit
hgp véi cac tng dung tiép theo. Viéc sit dung cac
loai enzyme khac nhau ciing anh hudng dén kha
ning thiy phan cac lién két khac nhau trong cac
polysaccharide dan dén thanh phan va ham lugng
cac loai duong khac nhau.

Tit nhitng két qud trén ching toi uSc tinh hieu
qué thu nhan mot s6 san pham c6 gia tri tit ba
ca phé nhu Hinh 7.

4. Két luan va Kién nghi
4.1. Két luan

Phuong phap chiét biang siéu am & 40°C trong
30 phiit cho hiéu qua trich ly dau cao nhit dat
9,64%. Dau ca phé chiét bing phucng phap siéu
am c6 ty trong, chi s6 acid, chi s este va chi s6 xa
phong héa 1an luot 1a 0,94 ke /L, 7,80 mg KOH /g,
8,57 mg KOH/g va 16,33 mg KOH/g.

Enzyme Viscozyme dem lai hiéu qua thity phan
cao nhat gidi phong téi da 2016,4 mg/L duong
khit, tuong duong 53,8 mg/g ba ca pheé kho. Dich
thiy phan sau 24 gig chida 401,7 mg GA /L pheno-
lic tong s6; 947,1 mg/L glucose; 464,2 mg/L man-
nose; 256,3 mg/L galactose va khi ning chéng
oxy hoa tuong duong 564,3 mg ascorbic acid /L.

Ap dung phuong phap chiét dau va thily phan
nhu nghién ctu nay c6 thé thu nhan duge 96 kg
dau, 48 kg dudng va gan 10 kg hop chat polyphe-
nols tit mot tan ba ca phé kho.

4.2. Kién nghi

Hiéu qud thiy phan polysaccharide con thap,
ba ca phé can duge xit Iy dé nang cao hiéu qua
qué trinh thiy phan. Ngoai ra, can tién hanh cac
thit nghiem thiiy phan bing nhiéu loai enzyme
khéc nhau dé nang cao hiéu suét thiy phan.

Dich thity phan ba ci phé da dugce sit dung dé
lén men san xuit con sinh hoc. Do vay chiing toi
dé xuét thit nghiém st dung dich thtiy phan ba
ca phé nhu moi trudng dé nudi cay tang sinh mot
56 loai vi sinh vat c6 lgi khac.
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Loi Cam Doan

Chiing t6i cam doan bai bao do nhém tac gia
thue hien va khong c6 bat ky mau thuin nao giita
cac tac gia.

L&i Cam On

Nghién cttu nay la mot phan clia dé tai nghién
cttu khoa hoc va cong nghé cap co s6 mé s6 CS-
SV20-CNSH-01 dugc cap kinh phi bdi Truong Dai
Hoc Nong Lam TP.HCM.
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The aim of this study was to determine conditions affecting wine fermen-
tation process of Phyllanthus acidus (L.) SKEELS using Saccharomyces

Keywords cerevisiae strain. Design Expert 7.0 was used to determine optimal factors

including pH, Brix and yeast cell density. The results indicated that the
Acid ascorbic highest alcohol content reached 8.88% v/v with pH 4.77, 24.79 Brix and
Acid citric 8.08 x 10° cells/mL. Results also showed that ascorbic acid (0.3%) proved
Enzyme pectinase to be better than citric acid. This concentration of ascorbic acid not only
Phyllanthus acidus (L.) maintained a durable and beautiful yellow but also increased the flavor
SKEELS wine characteristics of wine. The process can achieve high efficiency by using a

Saccharomyces cerevisiae pectinase enzyme concentration of 0.1 - 0.2%.
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Nghién citu cac théng sé 1én men va diéu kién bao quan rudu vang chiim rudt
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TOM TAT

Nghién cttu xac dinh cac diéu kién 4nh huéng dén qua trinh lén men rugu
vang chiim rudt(Phyllanthus acidus (L.) SKEELS) st dung dong ndm men
Saccharomyces cerevisiae. St dung phan mém Design Expert 7.0 dé xéac
dinh cac thong s6 tb6i uu bao gdm pH, ndng d6 chit kho hoa tan v mat
s6 nAm men ban dau. Két qua cho thiy véi pH 4,77; 24,79 Brix v mat
s6 nAm men ban dau 1a 8,08 x 10° t& bao/mL sé cho do con cao nhét dat
8,88% v/v. Két qua nghién citu cho thiy trong hai chat la acid citric va
acid ascorbic st dung véi muc dich bdo vé mau sic rugu vang chiim rudt
thi acid ascorbic (0,3%) t6 ra uu thé hon cd. Nong do nay acid ascorbic
khong chi duy tri dugc mau vang bén va dep trong thdi gian dai ma con
tang mii vi dic trung cho rugu vang. Qua trinh lam trong c6 thé dat dugc

*Tac gia lién hé

Huynh Ngoc Thanh Tam
Email: hnttam@ctu.edu.vn

1. Dat Van Dé

Chum ruot (Phyllanthus acidus (L.) SKEELS)
thudc ho Phyllanthaceaen (Digp ha chau) la loai
cay nhiét ddi va can nhiét d6i c6 ngudn gbc tir
Madagascar (ddo qubc & An Do Duong) (Mor-
ton & ctv., 1987). Hau hét cAc bo phan clia cay
bao gom 14, trai, than cay déu c6 nhitng hop chat
quy v goép phan trong viéc didu tri bénh ciing
nhu cai thién sic khoée con ngusi. Trai chum
rudt c6 vi chua, tinh mat c6 chia nhidu thanh
phan dinh dudng nhu chat xo, kali, sit, vitamin
C (Mirunalini & Krishnaveni, 2010).

O Viet Nam, cay chum ruot tréng phd bién &
mién Nam, cho trai vao thang Giéng va c6 thé cho
nhitng dgt trai khac (it r6 hon) trong nam. Tuy
nhién gia tri kinh té cfia trai chim ruot khong
cao vA cac sadn pham tit trai chiim rudt con kha
it nén dan dén viéc lang phi ngudn nguyén lieu
gidu dinh dudng ndy. Va véi thi hiéu tieu dung

hiéu qua cao v6i nong do enzyme pectinase stt dung 0,1 - 0,2%.

ngly cang cao, san xuit rugu vang ciing la hoat
dong théa man nhu cau sit dung ctia x4 hoi. Mui
va vi chia rugu vang chum ruot kha dac trung
tuy nhién rugu thuong cé trang thai ma duc sau
lén men, mau sic tu nhién clia rugu van con bi
bién ddi v chat lugng rugu chwa dat hieu qua
t6t nhat. Vi vay, nghién citu nay dé tim ra nhing
diéu kién 4nh huéng dén qua trinh lén men rugu
vang chtim rudt va nang cao chit lugng rugu vang
thong qua viéc chon lya cac bién phap va tac nhan
lam trong, 6n dinh mau sic san pham trong thoi
gian dai.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat lidu

MaAu trai chiim ruot duge thu hai tai cac dia
diém & Can Tho. Sau dé, duge dong goéi, bao quan

trong ting bao PE (polyetylen) riéng biét dem
trit lanh trong cac thung, hop chita mau, tranh
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anh sang mat troi tryc tiép, van chuyén ngay dén
phong thi nghiem dé giam thiéu t6i da su thay
d6i tinh chét, trang thai ban dau.

Ngudn gidng nAm men: sit dung dong nim men
Saccharomyces cerevisiae 2.1 duge luu git 6 4°C
tai Vien Nghién ctu va Phat trién Cong nghé
Sinh hoc, Trusng Dai hoc Can Tho.

2.2. Phuong phap nghién ctiu

2.2.1. Sy Anh hudng ctia ndng d6 chit khd hoa tan,
pH va mat dé6 ndm men dén qua trinh lén
men rucu vang chum rudt

Nghién cttu nhim muc tiéu xac dinh sy anh
hudng clia cac nhan t6 ndng do chat kho hoa tan,
pH va mat do nAm men (MDNM) ctia dich qui
ban dau dén qua trinh lén men rugu vang chiim
rudt. T d6 chon ra gia tri t6i wu clia tiing thong
s6 dé qué trinh len men dat hieu qua va chét
lugng cao. Thi nghiém dugce bé tri gdm 3 nhan t6
theo thé thiic Box-Behnken ctia phan mém De-
sign Expert 7.0. Nhan t6 citia thi nghiem gdom
¢6: nong do chat kho hoa tan (min 20, max 30),
pH (min 4,5, max 5,5) vA mat do6 nam men (té
bao/mL) (min 103, max 107). B6 tri thi nghiem
vdi cac thong s6 dude mo td & Bang 1.

Bang 1. B6 tri thi nghiem theo thé thiic Box-
Behnken ciia phan mém Design Expert 7.0
S6 nghiém  Brix Mat do nadm

thitc (%) pH men (Th/mL)
1 20 45 10°

2 20 5,5 103

3 20 4,5 107
4 20 5,5 107
5 20 5 5 x 109
6 25 45 5 x 109
7 25 5,5 5 x 109
8 25 5 103

9 25 5 107
10 25 5 5 x 109
11 30 4.5 103
12 30 5,5 103
13 30 45 107
14 30 5,5 107
15 30 5 5 x 109

Chuén bi dich ndm men: nim men sé dudc
ciy chuyén sang dia Petri c6 chita méi trusng
YPDA. Sau 48 gig chuyén sang nudi tang sinh
trong moi truosng YPD va dit trén may lac &
nhiét do phong. Sau 24 gis kiém tra mat do té

bao ndm men bing phuong phap dém truc tiép
bang budng dém hong ciu dé c6 mat do nim
men 14 10% t& bao/mL, 5 x 10° t& bao/mL, 107
té bao/mL. Trai chiim rudt duge ép dé lay nude
va thanh trung bang NaHSOj3 (140 mg/L) trong
2 gio dé tieu diet vi sinh vat duge vi sinh vat tap
nhiém. Truéc khi lén men can tién hanh thanh
tring bang NaHSO3 nhim muc dich tiéu diét vi
sinh vat c6 hai, nAm méc, ndm men dai, chéng
oxy hod nuéc qui. B sung NaHSO3, khudy déu
va dé yen trong 2 gid dé NaHSOs3 bay hai di hét.
Tiép theo 13 diéu chinh cac thong s6 vé do Brix
(20, 25, 30) bang cach bd sung dudng saccharose,
pH (4,5; 5,0; 5,5) ctia mbi dich phdi ché. Sau do,
cho 1 mL dich ndm men & cac mat sé6 khéc nhau
vao 99 mL mbi dich phéi ché da chudn bi sin
trong binh tam giac, lic déu binh tam gidc dé té
bao nAm men phan bd déu trong dich trai chiim
rudt va i & nhiét do phong. Sau thai gian 14 ngay,
tién hanh chung cit dé thu con, do con thu hoi
dugc xac dinh bang cdn ké. Cac chi tieu theo doi
va danh gid bao gdm pH, ndng do chat kho hoa
tan, v ndong do ethanol.

2.2.2. Khao sat anh hudng curqa acid citric va acid
ascorbic dén kha nang bao vé mau sac cua
rudu vang chum ruét sau lén men

Nghién cttu nhim muc tiéu xéc dinh sy dnh
hudng ciia acid citric va acid ascorbic & cic nong
do va thai gian xit 1y khac nhau dén sy thay déi
mau sic ciia rugu vang chiim rudt. Thi nghiem
dugc bd tri hoan toan ngiu nhién:

a. Acid citric: gdbm c¢6 4 mitc do (0; 0,1; 0,2; 0,3%)
véi 3 1an lap lai

b. Acid ascorbic: gom c¢6 4 mic do (0; 0,1; 0,2;
0,3%) v6i 3 lan 1ap lai

Chi tieu theo ddi: Mau sic san pham (do do
hép thu A & budc séng 450 nm) va danh gia cdm
quan sin pham.

2.2.3. Khdo sat anh hudng ctia enzyme pectinase
déen kha nang lam trong rudu vang chum
rudt

Nghién ctu nhim muc tiéu xac dinh sy anh
hudng ctia néng do clia enzyme pectinase thich
hop nhét cho qua trinh 1am trong rugu vang chiim
rudt. Thi nghiém dugec bd tri hoan toan ngiu
nhién 1 yéu t6 gdm 6 miic do 14 0; 0,1; 0,2; 0,3; 0,4,
0,5% véi 3 lan lap lai. Sau khi loc thu dugce rucu
thanh pham sé cho vao mdi binh chia 100 mL
rugu. Sau do, tién hanh bd sung enzyme pecti-
nase. Chi tiéu theo déi: Do trong san pham (do
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do truyén quang T & budc séng 450 nm) tai cac
thai diém 1, 2, 3, 4, 5, 6, 7 ngay va danh gia cAm
quan san pham.

2.3. Cac phuong phap phan tich

Cac chi tiéu phan tich: xdc dinh pH bing pH
ké (Schott, Dric), xac dinh nong do chat kho hoa
tan bing khic xa ké.

Xac dinh ham lugng ethanol sinh ra qua hé
thong chung cat va hiéu chinh vé 20°C (Nguyen
& Nguyen, 2007).

2.4. X1t 1y sb liéu

S6 lieu duge thu thap, xit 1f va vé biéu do bing
phan mém Microsoft excel 2013. S5 liéu thu thap
dugc xtt Iy théng ké bing phan mém IBM SPSS
Statistics 20.

3. Két Qua va Thao Luan

3.1. Su anh hudng ciia ndng d6 chit kho hoa
tan, pH va mat dd nAm men dén qua trinh
lén men rugu vang chum rudt

Két qua khao sat cdc nhan t6 nong do chat kho
hoa tan, pH v& mat do ndm men ban dau dén qua
trinh lén men rugu vang chiim rudt dugc thé hien
G Bang 2.

Két qua cho thiy nghiém thic 9 va 10 cho
ham lugng ethanol cao nhat véi do con trung
binh ¢ 20°C lan lugt 1a 8,08% v/v, 8,75% v/v
khac biet khong c6 § nghia vé mit thdng ke véi
nghiém thic 6 c¢6 do con trung binh & 20°C la
7,86% v/v nhung khac biét c6 ¥ nghia théng ke
v6i do tin cay 95% so véi cac nghiém thiic con
lai. Dé xéc dinh diéu kien lén men téi wu tit cac
thong s6 pH, ndong do chit kho hoa tan vA mat
dd ndm men, do cdn sau lén men dude phan tich
bang chuong trinh Design Expert 7.0 véi do tin
cay 95%, thu duge phuong trinh hoéi quy nhu sau:

Ethanol= -206,29 + 5,90*Brix + 59,40*pH
- 1,09259E -006*MSNM - 0,10*Brix*pH +
1,33180E - 008*Brix*MSNM + 2,78861E -
007*pH*MSNM - 0,11*Brix> - 6,08*pH? +
0,00*MSNM? (1)

Tuy nhién, viéc Iita chon didu kién lén men phit
hop véi dong ndm men Saccharomyces cerevisiae
sao cho do con thu hoi dat gia tri cao nhat can cin

ctt vao 30 nghiém thic t6i wu ma phan mém De-
sign Expert 7.0 dua ra két hop vé6i phuong trinh
(1). Lya chon ra 3 nghiém thitc cho nong do con
cao nhat trong 30 nghiém thic, tién hanh lén men
thic té dé so sanh véi do con 1y thuyét ma phan
mém dua ra (Bang 3).

Bang 3 cho thiy do con thyc té thu duge tuong
duong vé6i do con theo thuat toan dua ra tit phan
mém Design Expert 7.0. Diéu nay ching té su
tinh toan moé hinh va thuc nghiém tuong déi
théng nhéat véi do tin cay 1a 95%. Do con thyc
té ctia nghiém thitc 1 dat cao nhat 1a 8,88% v/v
khac biet khong c6 § nghia v4i nghiém thiic 2 co
do con 1a 8,63% v/v nhung khac biet ¢6 ¥ nghia
théng ké so v6i nghiém thitc 3. Tuy nhién, nghiem
thic 1 v6i pH = 4,77, nong do chat kho hoa tan
= 24,79 va mat do ndm men = 8,08 x 10% dugc
lita chon 1a nghiém thitc t6i vu vi cho do con thyc
té cao nhat va dat gia tri pH sau lén men thap c6
thé gitp kéo dai thoi gian bdo quan san pham.

Theo Jackisch (1985), kha ning cho ham lugng
rugu khéc nhau tit qua trinh lén men c6 thé thay
ddi theo ngudn nguyeén lidu lén men, dong nadm
men vA moi trudng lén men. V6i diéu kieén t6i wu
cho lén men rugu vang chum rudt véi pH = 4,77
va nong do chat kho hoa tan = 24,79 déu cao
hon khi so sanh vdi cac nghién cttu cia Huynh
& ctv. (2020) tren dich trai tram (pH 4,22; nong
do chat kho hoa tan = 24,6) hay trén rugu vang
chiim rudt sit dung banh men kho Saccharomyces
cerevisiae ctia Pham & ctv. (2017) (pH 3,4; nong
do chét kho hoa tan = 20).

3.2. Anh huéng cua acid citric va acid ascorbic
dén kha niang bao vé mau sic rugu vang
chum ruét

3.2.1. Acid citric

Acid citric duge st dung & cac nong do khac
nhau c6 4nh hudng dén sy thay déi mau sic clia
san pham duge thé hien ¢ Hinh 1. Két qua cho
thay khi sit dung acid citric trong qué trinh béo
quan san pham, do hap thy c6 xu huéng cao hon
so v6i mau dbi chiing va c6 sit khac bigt mau sic.
O thoi didm tir 3 dén 21 ngay, mau vang ban diu
clia Tuigu chitm rudt gan nhu mat hoan toan va cé
xu huéng chuyén sang mau nau dé. Sau 28 ngay
thi mau nau dé giam dan di nhung khong tré lai
hoan toan mau sic ban dau cta rugu.

Theo Bonnie & Choo (1999), hién tugng tu oxy
hoéa cua carotenoid tuan theo con dudng sinh ra
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Bang 2. Gia tri pH, do Brix vA do cdn trung binh sau lén men
Nong do chat kho

T e prt- NOERARKE g oo el
MDNM
1 20 - 4,5 - 10° 7,832P 4,40 3,9649¢
2 20 - 5,5 - 103 16,178 5,36 0,53f
3 20 - 4,5 - 107 9,17bcd 4,45 3,97de
4 20 - 5,5 - 107 8,832be 5,12 3,32¢
5 20-5,0-5 x 10° 7,672 4,59 4,96bP¢d
6 25-4,5-5 % 106 10,67¢ 4,38 7,862
7 25-5,5-5 x 10° 14,838 5,33 5,40P¢
8 25-5,0 - 103 13,33f 4,72 6,07°
9 25 - 5,0 - 107 9,83¢de 4,65 8,092
10 25-5,0-5 x 10° 10,33de 4,54 8,862
11 30 - 4,5 - 103 18,670 4,24 4,65
12 30 - 5,5 - 103 27,331 5,38 0,23f
13 30 - 4,5 - 107 19,170 4,31 5,98P
14 30 - 5,5 - 107 19,170 5,29 4,39¢de
15 30-5,0-5 x 10° 18,17" 4,50 5,97°

S6 ligu 1a trung binh ctia 3 lan lap lai. Trong ciing mot cot cac sd c6 mang s6 mii gidng nhau thi khéc biét khong y nghia
théng ke & mic 5% (P < 0,05)
MDNM: mat dé ndm men.

Bang 3. So sinh do con thyc té va do con ly thuyét tit phan mém Design Expert 7.0

Nghiem pH - Nong do chat kho - Nong do chat Do con thuc Do con ly
thitc hoa tan - MDNM P kho hoa tan té (% v/v)  thuydt (% v/v)
1 4,77 - 24,79 - 8,08 x 100 3,07 10,33° 388" 3,88
2 4,90 - 26,53 - 5,68 x 106 4,06 11,172 8,632 8,75
3 4,91 - 26,03 - 4,57 x 10° 4,09 13,33 8,40P 8,60

Sé ligu 1a trung binh ctia 3 lan lap lai. Trong cling mot cot cac s6 c6 mang sd mi gidng nhau thi khac biét khong y nghia théng
ke. ¢ mic 5% (P < 0,05)
MDNM: mat do ndm men.

Bang 4. Bang danh giéd cAm quan rugu vang chum rudt

Chi tieu Két qua danh gia cAm quan rugu vang chium rudt Yéu cau rugu vang
Diem trung binh Nhan xét chung (TCVN 3217-79)
D6 tron Chéat 16ng trong, Chét 16ng trong sudt, khong
N & khong va duc. Mau va duc va vat thé la. Mau
va mau 4.8 - . N < oae .
p déc trung cho san hoan toan dic trung cho san
sdc 2 2
pham pham
.. Hoa hgp thom diu dac Hoa hgp, thom diu, hoan
Mui 4,5 . P e ) 2
trung cho san pham toan dac trung cho san pham
Hoa hop, hau ngot vita ~ Hoa hop, ém diu, hau tét,
Vi 4,2 phai, khong c6 vi la, hoan toan dic trung cho san
hoan toan dac trung pham
Yéu thich
déi véi 4,5 Thich vita phai Rat thich
mau thi
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gdc tu do. Carotenoid dé& bi oxy hoéa do cac ndi
doi trong phan tit nhay cam véi tia cuc tim. Su
oxy héa lam mét mau carotenoid la quan trong
trong thuc pham. Céc 1y thuyét vé gbc tu do
cho thay qua trinh sinh ra céc sin pham ciia sy
oxy hoa f-carotene ciing tuong ty nhu qué trinh
sinh ra céc san pham cla su oxy héa chit béo
(Emanuél’ & ctv., 1967). Sau khi x4y ra phéan
ting tu oxy hoa carotenoid bi suy thoai va tao ra
mot sb chudi ngan hon. Chinh cac chudi ndy anh
huéng dén mii vi v lam sam mau san pham. Bén
canh do6, phan tng oxy héa nau trong rugu vang
con do phan ting ngung tu clia cac hop chat phe-
nol, o-diphenol. Khi ¢c6 m#t ctia oxy thi céc phe-
nol bi oxy hoéa thanh o-quinone. Cac o-quinone
khong bén c6 thé trai qua nhiéu phan ing va dan
dén hinh thanh sic t6 mau nau (Robards & ctv.,
1999). Ngoai ra, o-diphenol dé bi oxy héa béi phi-
enzyme dudi tdc dung cta anh sang hinh thanh
mau nau (Lopez-Toledano & ctv., 2002).
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Hinh 1. Anh hudng ciia acid citric dén sy thay
déi do hap thu theo thoi gian.

3.2.2. Acid ascorbic

Anh hudng ctia acid ascrobic § cidc nong do sit
dung khac nhau dén sy thay déi mau sic clia san
pham dugc thé hien & Hinh 2.

Két qua cho thiy khi st dung acid ascrobic
trong qua trinh bdo quan san pham, do hap thy
c6 xu huéng cao hon so véi mau déi chitng. Mau
vang ti nhién ctia rugu chiim rudt khong bi bién
d6i theo thoi gian bao quan. Sau 28 ngay, mau clia
san pham rugu dan chuyén sang mau vang sang,
c6 thé quan sat that ré tit nhimg mau theo doi.
Nong do6 ascrobic st dung 0,3% 1a t6t nhét, tao
cho san pham cé vi chua thanh v& mau sic chuyén
sang mau vang sang va do trong nhat dinh.
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Hinh 2. Anh hudng ciia acid ascorbic dén sy
thay ddi do hap thu theo thoi gian.

Hoat dong ctia acid ascorbic 1a hd tr¢ chéng
oxy héa. Chat hd trg chdng oxy ha tao mai trudng
acid 6n dinh, loai bé hoat tinh ctia cac ion kim
loai phuc hoi chat chéng oxy héa. San pham rugu
chim rudot c6 mau vang sang dep chinh la do
céc carotenoid nhan H+ tir acid va lam gidm sb
lien két doi trong phan t&. Acid nhusng H+ cho
carotenoid nhiim muc dich khong tao ra phan ing
khéi dong qua trinh tu oxy hoéa carotenoid. Vé6i
nong do 0,3% st dung trong bdo quan mau rugu
vang chum rudt cao hon so véi nghién citu cta
Nguyen & ctv. (2011) véi nong do 0,0025% bao
vé mau rugu vang khéom, cho thay nong do thay
ddi tuy thuoc vio ngudn nguyen licu lén men.

Khi so sanh kha ning bao vé mau sic clia hai
tac chat & cAc muc ndong do nhu nhau, két qua
cho thiy ring acid ascorbic chiém wu thé hon
so v6i acid citric. Mau vang ty nhién ctia rugu
vang chiim rudt c6 bd sung acid ascorbic dugc
giit nguyén va chuyén sang mau vang sang hon
sau 28 ngay. Mic du acid citric lam gidm mau
nau dé & rugu vang so v6i mau dbi chitng nhung
van khong giit dudge mau sic ban dau va mii vi
dic trung cia rugu.

Anh hudng ctia enzyme pectinase dén kha
ning lam trong san phim rugu vang chiim
rudt

3.3.

Trong rugu vang pectin chiém lugng déng ké
thuong gay do nhét cao va gay duc, nguyén nhan
tht hai gdy duc rugu vang nita 1a lugng protein
¢6 trong rugu. Do dé enzyme pectinase sé thiy
phan pectin va protein lam chuyén héa cac chét
nay, ngan chin duge hién tugng duc trong rugu
vang. Su khac biét vé do trong ctia rugu khi duge
thity phan & cac nong do enzyme (0 - 0,5%) theo
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thoi gian duge cho ¢ (Hinh 3).
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Hinh 3. Anh hudng clia enzyme pectinase dén
khé ning lam trong sin pham rugu vang chiim
ruot.

Két qua cho thiy, khi st dung enzyme pecti-
nase dé lam trong rugu thi tdng thoi gian lam
rugu trong hoan toan chi mat mot tuan, trong
khi st dung céc tac nhan khac dé lam trong nhu
gelatin, agar, chitisan, long tring tring,... thi thoi
gian lam trong c6 thé kéo dai dén vai thang (it
nhat 14 6 thang) dé hoan thign san pham.

Cac nong do enzyme pectinase dugc sit dung
déu cho thiy higu qué lam trong clia enzyme nay
cao hon so v6i mau déi chitng. Tuy nhién, sau 4
ngay xtt 1y thi cadc ndong do cé su tang gidm nhidu,
do trong clia rugu vang khong duge thé hien ré.
Dén ngay thtt 5 thi do trong quan sat duge ré,
do truyén quang ctia san pham khi do ciing cho
gi4 tri tang va cé sy khac biet ¥ nghia so v6i mau
déi chimg. Déi véi cac ndng do enzyme sit dung
& ndng do 0,1% va 0,2% c6 sy khac biet khong
nhidu, cho do truyén quang cao lan lugt 79,25%
va 79,06% & ngay 5, trong khi ndng do enzyme st
dung 6 0,4 - 0,5% cho do truyén quang thap hon.

Diéu nay c6 thé do phan tng ciia enzyme trong
didu kién c¢d dinh nhiet do va pH, hiéu suét lam
trong chi dat hiéu qua khi ndng do gitta enzyme
va nong do co chat dat ti 16 thich hop. Khi dat
dudc ti 16 nay, nong do enzyme ting thi kha ning
lam trong ciing khong tang lén. Sau 5 dén 7 ngay
thi kha ning lam trong ctia enzyme da thé hién
rat r6. Do truyén quang (T) it phu thudc vao
nong do enzyme stt dung nhung phu thude vao
thoi gian thily phan ¢ nhiét do thich hop (40 —
45°C) (Le & ctv., 2004). Vi vay, véi thoi gian thity
phan 14 5 - 7 ngay thi do truyén quang ciia rugu
chtim ruot dan én dinh. Noéng do enzyme 0,1 -

0,2% da c6 hiéu qua trong qua trinh lam trong
rugu vang chium rudt. Két qua trén gan nhu phit
hgp v6i nghién citu ctia Nguyen (2010) v6i nong
do enzyme 1a 0,2 - 0,3% d6i v6i rugu vang sim
va nong do 0,2% cho rugu vang xuong rong rai
(Dinh, 2014).

Hinh 4. Sin pham rugu vang chiim ruot.

3.4. Danh gia cAm quan rugu vang chum rudt

Tién hanh danh gia cAm quan rugu vang chiim
ruot theo tiéu chudn TCVN 3217-79 v6i 10 caAm
quan vién. Két qua danh gia cAm quan dudc trinh
bay & Bang 4.

4. Két Luan

Véi cac diéu kien len men téi wu 1a pH 4,77,
nong do chit kho hoa tan 24,79 vA mat d6 nam
men 8,08 x 10° t& bao/mL, dich lén men tréi chiim
ruot sé dat do con cao nhat 8,88% v/v sau 14
ngay lén men. Trong hai chat duge st dung cho
qué trinh duy tri mau vang bén dep ctia san pham
rugu vang chiim ruot acid ascorbic § nong do 0,3%
té6 ra wu thé hon trong 28 ngay theo déi. San
pham rugu vang thu duge c6 mau vang nau sang,
c¢6 do trong va vi chat thanh dac trung. Enzyme
pectinase c6 thé duge xem 1a tac nhan sinh hoc
¢6 hiéu qua trong qué trinh lam trong rugu vang
chiim rudt véi ham lugng sit dung rat thap (0,1
- 0,2%). V6i ham lugng enzyme thip nhung giip
cho rugu vang chtim ruot c6 do trong tdt, it bi
lang trong thoi gian ton trit, gitt duge mui vi dac
trung ciia san pham.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thire hién va khong c6 bat ky mau thuin nao gitta

Tap chi Nong nghiép va Phdt trién 21(1)
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cac tac gia.
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ABSTRACT

Research and production of hybrid seed for bitter gourd are still limited in
Vietnam. It is difficult for creating inbred lines and determining combining
ability and heterosis crosses because hybrid seed production is highly time-
consuming. The objective of this study was to determine bitter gourd
inbred lines with high combining ability and heterosis. The single factor
experiment was laid out in a randomized complete block design (RCBD).
There were 22 treatments including six bitter gourd inbred lines at Ss
generation, 15 single crosses and Vino Galatico - S2 variety (control) with
three replications each. The results indicated that seven crosses named D9
x D8, A2 x D8, A3 x D8, A2 x D9, A4 x A2, Al x A2 and Al x A4
were similar to or higher than the control in the analysed parameters such
as fruit size, fruit weight and harvested yield. The D9 and D8 lines were
identified in hybrid superiority used for male or female parent with high
heterosis. The A1l and A2 lines were found appropriate in male and female
parents, respectively. The A1 x A2 cross showed good value of specific
combining ability for total fruits per plant and harvested yield. Moreover,
the values of heterosis for fruit length, total fruits and harvested yield were
higher than 10 percent.

Cited as: Nguyen, N. C., Nguyen, D. T. T., & Pham, G. H. (2022). Evaluation of combining ability
and heterosis of six bitter gourd (Momordica charantia L.) self-pollinated lines at Sy generation.
The Journal of Agriculture and Development 21(1), 48-57.
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Danh gia kha nang két hgp va uu thé lai ctia sdu dong khé qua (Momordica charantia

L.) tu phbi doi Ss
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TOM TAT

Cong tac nghién ctu va san xudt hat gibng khd qua lai chua dugc chi
trong tai Viet Nam. Nguyén nhan 1a do san xuét hat gidng lai can nhiéu
thdi gian va thuong gap khoé khin trong viéc tao dong tu phdi, xac dinh
kha nang két hop va wu thé lai gitta cac dong. Nghién cttu duge thyc hién
tit thang 08 dén thang 10 nam 2020 tai Tht Dic, TP.HCM véi muc tigu
xéac dinh cac dong khd qua tu phdi c6 kha ning két hop va uu thé lai cao.
Thi nghiém don yéu t6, dugc bd tri theo kiéu khéi day da ngiu nhién gdm
22 nghiém thtc trong dé gébm sau dong khd qua tur phdi dsi S5, 15 t6 hop
lai don va giéng Vino Galatico - S2 (dbi chiing), vé6i 3 lan lap lai. Két qua
cho thay bay t6 hop lai gobm D9 x D8, A2 x D8, A3 x D8, A2 x D9, A4
x A2, A1 x A2 va A1l x A4 c6 cac chi tiéu kich thudc qua, trong lugng
qué va nang suat thyc thu tuong duong hodic cao hon giéng déi chiing.
Dong D8 va D9 ¢6 uu thé lai cao, ¢6 thé st dung lam bd hoic, trong khi
dong A1l phit hop lam b va dong A2 lam me. T6 hop lai A1 x A2 cho
kha nang két hgp rieng cao & chi tiéu tdng s6 qui/cay va nang suat thuc
thu, dong thoi wu thé lai & chi tiéu chiéu dai qua, tong s6 qua v ning

Nguyén Chau Nién
Email:
nien.nguyen@hcmuaf.edu.vn

1. Dat Van Dé

Khé qua (Momordica charantia L.) thudc ho
bau bi Cucurbitaceae, 13 loai rau c6 gia tri dinh
dudng cao trong nhém cay rau an qui. Qua kho
qua chita nhidu vitamin va khoang chét, dac bist
c6 ham lugng acid ascorbic va ham lugng sit cao
(Behera & ctv., 2009). Theo y hoc ¢6 truyén, hau
hét cac bo phan clia cay khd qua déu c6 tac dung
lam thuéc chita bénh (Pham, 1999; Vo, 2012).

Hon 60% hat giéng kho qua dang sit dung trong
gieo trong hién nay 1a giéng thu phan ty do va
dusi 40% gidng lai F; dude nhap nai hoic lai tao
trong nude (Nguyen, 2016). Giéng dia phuong c6
kha ning thich nghi cao, chéng chiu sau bénh
t6t nhung thudng cho nang suat thap. Ngudc lai,
gidng lai F; dudc nhap noi tit cac cong ty giong
nuée ngoai hoac lai tao trong nude 1a cac giong
c6 nang suit cao, nhung gia thanh cao lam ting

suat thuc thu cao hon 10%.

chi phi cho ngudi sén xuét (Tran, 2018). Vi vay,
cong tac nghién citu chon tao gidng khd qua lai
F; dap ting nhu ciu san xuat 1 rit can thiét.
Tai Viet Nam, giéng khd qua dia phuong kha
phong phii v& da dang, day 14 ngudn vat lisu khaéi
dau c6 gia tri cho cac chuong trinh chon tao giéng
khd qua, diic biét 1a cac gibng uu thé lai F;. Nho
do, cong tac thu thap va tao dong thuan tit nguon
gen ban dau sé thuan lgi. Tuy nhién, dé tim ra t6
hop lai t&t nhat tit cic dong thudn 1a cong viée
phiic tap, xac suat thanh cong thip va do bién
dong cao tuy thudc vao sy tuong tac giita cac
dong lam vat lieu lai tao (Lamkey & Edwards,
1998). C6 thé nang cao hidu qua clia qua trinh
tim kiém t& hop lai tot bing cach sit dung nhing
dong bd me c6 kha ning két hop va wu thé lai
cao tit vat lieu ban dau, day la giai doan quan
trong va rat can thiét cho quéa trinh tao giéng uu
thé lai (Ngo & Nguyen, 1996). Vi vay nghién citu

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 21(1)


http://jad.hcmuaf.edu.vn

50 Trudng Dai hoc Nong Lam TP. H6 Chi Minh

nay tién hanh danh gi4 kha nang két hop va uu “ &
thé lai ctia sdu dong khé qua tu phdi doi S5 nhim g g i
x4c dinh cac dong lam b6, me phit hgp trong san o ol
xuét gidng khd qua uu thé lai phuc vu sin xuét. L g9 g = = »=xs
=4 S o3 B~ b =0 | &
I ot k)
2. Vat Liéu va Phuong Phap Nghién Cdu © g)'\ =
wn 02| B
2.1. Vat lieu * 3
YRR R-nann (7
St dung séu dong khé qua ti phéi ddi S5 (duge S-S EEZE 0%’ E-ESEE| |z
phét trién tit cac gidng dia phuong thu thap tai i e g8 g g8¢g g g o
. ” . NS . . oM E 8 Q& 5 2 o g == o
cac tinh phia Nam) va gidng Vino Galatico - S2 Q- 2FE S B g2g go £
(lam déi ching (DC) trong thi nghiem danh gia oq\ 2 g R 0o = @ 0; o; 7w Z
uu thé lai clia céc t6 hgp lai tit sau dong khd qua = E = ;; g & ;; g g ;; ;
tu phdi) véi cac dac diém nong hoc co ban duge & 2 % RS : e D D B S
trinh bay & Béang 1. g E&=2 go= i* g 8 0;
. = = = ==y
. N .~ =
Ap dung phuong phap luan giao mot nita gitta e £ SZ¥E E 28 3
- o 4 on © a o X ® o
6 dong kho qua theo cong thite p(p - 1){2 (trong = 2 E 2 £ 5 5 2 8 g
dé p la so d(:)ng tu phoi) dé tao 15 t0 hgp lai F g’ g 4 g ? oo -
(THL) don gom: D9 x D8, A2 x D8, A4 x D8, 5 = = ¥ B F 2 o ;«
Al x D8, A3 x D8, A2 x D9, A4 x D9, Al x £ B 5 g 5 5 2 g =N
D9, A3 x D9, A4 x A2, Al x A2, A3 x A2, Al - I
x A4, A3 x Adva A3 x Al (trong d6 dong ding =2 8 B 8 = ZE|E
trude 1a dong me). = Q 8 % 8 2 2F &
.g) N — = o-q
2e 2 & 2 g ) |g
2.2. Phuong phap nghién citu B O(f g & =4 i ? ¢ %q'
= —- = - —o = N
- | O RE 5 § 5 F OE5|K
Nghién citu duge thuc hién trong vu Thu ti Z o = < = = j ==«
A . . w0 —
thang 08 dén thang 10 nam 2020 tai Trai thuc 25 ;; % 4 Qoi i g g
Eghiérrflplilhg& Nong hoc, Truong Dai hoc Nong = & U%- B (;g: & % %, gk g?
am X . = g w o o =
PR © B ow w o T TR
Thi nghiem mot yéu t6 gom 22 nghiém thitc -8 0 g & = ggl2F
R £ R . . & 5 2 2 B ©9g[e|c
(6 dong bd me, 15 THL va gidng Vino Galatico <5 g = o < =
-52 (DC)) duge b6 trf theo kiéu khoi day dit ngu 2. = g = et E5 R |
nhién véi 3 lan lap lai. Moi 6 cd sé trong 3 hang CEDn 2 g g g ®
(10 cay/hang, dién tich 6 22 m?) v6i khodng cach - ® & @ 2 Ef 5
cay cach cay 0,5 m, hang cach hang 1,5 m. Chon o S 3 H E e
ngau nhién 5 cay & hang gitta clia mdi 6 co s& dé N E- = 5 e
theo ddi va thu thap cac chi tiéu sinh trudng phét g 2 5 2 = 2 g
trién, cac yéu t6 cau thanh nang suat, nang suat E B x g & Fs
va hinh théi qua dya tréen QCVN 01-153 (MARD, : Ui = 0%:‘ 9@ o ¥
e . N . o) N
2014) va UPOV (2007). Déi véi 6 dong tu thy, A g 8 £
theo déi chi tieu cac yéu t6 cau thanh nang suit & = ® o ® 5, ;’5:\
v nang suat dé tinh kha nang két hop (KNKH) © E 5 =X =) ; _
va uu thé lai. Cong thitc phan bén (tinh trén 1000 g 0; g & = g
m?): 1,5 m® phan chudng, 50 kg voi, 17,5 kg N; = E& g g g z %
18,2 kg P205 va 16,4 kg K20. Phun thubc phong S = S = '§> En
L oze NN L. = =+
trt sau va bénh hai dinh ky va bao trai ngay sau = s & £ E T 2
. P P 2 N N > 02 ot = B ==
khi hoa cai da thu phan dé phong rudi duc qua. w L 8 w = & i
£ 1 . . g
S6 liéu thu thap dugc phan tich phuong sai = £ & 5 = Umq &
P A o] = =] = = =le)
(ANOVA) va trac nghiép phan hang LSD trén & 50 e 02 B2
phan mém R phién ban 3.5.2. St dung ting dung 2z .g é\ E, é}\ o
o < =+ ot =+ oo

Tap chi Nong nghiép va Phdt trién 21(1) www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

51

“plantbreeding” dé phan tich KNKH ctia cac THL
diallel theo phuong phap 4 (Griffing, 1956):

e
I

1 g
Xy = u+gi+9j+8u‘f‘g—cf§9mz {

Trong do6: u: giad tri trung binh tinh trang cua
quan thé; g;: KNKH chung ctia dong i; g;: KNKH
chung ctia dong j; s;;: KNKH riéng gitta dong i
VA j; ;5 = sai s6 quan sat & ca thé thit ij & cac
lan lap lai va 6 co s6; p,b va c lan lugt 1a dong bd
me, s lan 1ap lai va sd 6 cd s6.

Theo Phan (2016), gid tri wu thé lai chuan
(HS) dugce tinh theo cong thic:

Fl_

S
HS(%) = % 100

Trong do6: Fi: gia tri tinh trang ctia con lai Fy;
S: gia tri tinh trang ctia giéng DC.

3. Két Qua va Thao Luan

3.1. Danh gia KNKH ciia sau dong khd qua tu
phbi dsi Ss

3.1.1. Céc yéu tb ciu thanh niang suit va nang suét
ciia sdu dong khé qua tu phdi dsi Ss

S6 lieu Bang 2 cho thay: Dong A4 (16,9 cm) c6
CDQ dai nhat v& khac biet c¢6 y nghia v6i dong
A1 (8,6 cm), A2 (13,2 cm), D8 (14,7 cm) va D9
(10,3 cm). Hai dong A1 (4,5 cm) va D9 (4,7 cm)
c¢6 DKQ nho va khéc biét cé y nghia so véi dong
D8 (6,2 cm). TLTB qué clia cidc dong khd qua
dao dong twr 155,1 g - 78,0 g, trong d6 dong A3
(155,1 g) dat cao nhat va khéac bigt rat c6 nghia so
v6i cac dong con lai, ngoai trit dong D8 (128,7g).
TSQ cao nhat & dong A2 (8,2 quéi/cay) va khéc
biét ¢6 § nghia so v6i cac dong con lai, trong d6
dong that nhat 1a D9 (4,8 qua/cay). NSLT dat
cao nhat ¢ dong A3 (14,2 tan/ha) va khac bigt c6
¥ nghia so véi cac dong con lai. Tuong tw, NSTT
clia dong A3 cao nhét (12,3 tdn/ha) va khéc biet
¢6 ¥ nghia so vdi cac dong con lai. Dong D9 va
Al ¢6 NSTT thap lan lugt 1a 6,1 tin/ha va 6,8
tan/ha, cac dong A4, D8, A2 c6 niang suat lan
lugt 14 7,9 tan/ha va 8,0 tan/ha, 8,7 tan/ha, khéc
biet khong c¢6 ¥ nghia thong ke.

3.1.2. Kha ning két hdp chung ciia sau dong khd
qua ty phdi dsi Ss

Két qua phan tich KNKH chung ctia sau dong
kho qua tiy phdi dya trén gia tri biéu hién céc tinh
trang CDQ, DKQ, TSQ va NSTT ctia 15 THL
trinh bay & Bang 3 cho thiy: dong tu phdi dong
D8 ¢6 KNKH chung duong va ¢6 § nghia théng
ké & ca 4 tinh trang CDQ, DKQ, TSQ va NSTT,
ngugc lai 1a dong D9 véi KNKH chung am & ca 4
tinh trang. Dong Al ¢6 KNKH duong ¢6 y nghia
6 NSTT, ngugc lai, dong A4 ¢c6 KNKH chung am
¢6 v nghia, KNKH chung & cac tinh trang con
lai khong c6 ¥ nghia. Dong A2 ¢6 KNKH chung
duong c6 ¥ nghia théng ké & tinh trang CDQ, cac
tinh trang con lai déu am. Tuong tu, dong A3 ¢
KNKH chung duong & tinh trang TSQ, cac tinh
trang con lai déu am.

Déi véi cac tinh trang CDQ va DKQ, nha chon
gibng can quan tam dén ci hai gia tri duong va
am vé KNKH ctia cac dong tu phéi nhim uéc
lugng khich thuée qué cta cac THL. Trong khi
& tinh trang TSQ va NSTT can quan tam dén
gi4 tri duong nhim tang nang suat. O NSTT, sb
dong ¢6 KNKH chung duong la 2/6 dong so véi
3/6 dong 6 nghién ciu cta Tran (2017) va 8/13
dong & nghién citu ctia Mishra & ctv. (2020). Didu
nay cho thidy KNKH ciia cac dong tu phdi 6 cay
khd qua tuy thudc vao ngudn vat lieu khéi dau va
s6 lugng dong thit va do thuan ciia dong tur phoi.

3.1.3. Kha nang két hop riéng ctia sau dong khd
qua ty phdi ddi S;

Két qua danh gia KNKH riéng ctia sau dong
kho qua ty phoi doi S5 duge téng hop 6 Bang 4
cho thay: KNKH rieng & tinh trang CDQ (dao
dong tit -0,94 - 1,67) va DKQ (-0,20 - 0,15) gita
cac dong tu phéi khong c6 ¥ nghia. Nguge lai,
KNKH riéng 6 tinh trang TSQ (dao dong tir-2,15
- 2,66) va NSTT (dao dong tur -3,73 - 4,03) gitta
céc dong tu phdi ¢6 ¥ nghia théng ke. O tinh trang
TSQ, 5 THL c6 KNKH riéng c6 ¥ nghia théng ke
va ¢6 gia tri duong gom D9 x D8 (1,31), A3 x
DS (2,30), A2 x D9 (0,76), Al x A2 (2,66) va
A3 x A4 (0,84). Tuong ty,  NSTT, ¢6 5 THL c¢6
KNKH riéng c¢6 ¥ nghia theo huéng duong gom
D9 x D8 (1,86), A3 x DS (4,03), A4 x A2 (1,08),
Al x A2 (2,40) va A1 x A4 (2,00).

Cac dong khd qua tir phéi c6 KNKH chung cao
khoéng c6 nghia 13 sy két hgp giita chiing sé cho wu
thé lai cao, vi vay can xét dén KNKH riéng & ting
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Bang 2. Cac yéu t6 cau thanh ning suat va nang suit ctia sau dong kho qua bd me

Ten dong CDQ DKQ TLTB qua TSQ NSLT NSTT
(cm) (cm) (g/qud)  (qud/cay)  (tdn/ha)  (tén/ha)
Al 8,64 4,5¢ 78,0¢ 6,9° 7,1¢ 6,8¢
A2 13,2¢ 5,2P¢ 92,4P¢ 8,28 9,8P 8,7P
A3 15,52P 5,62P 155,12 6,8P 14,2* 12,32
A4 16,9% 5,92b 105,9"° 6,3b¢ 8,4P¢ 7,9P¢
D8 14,7P¢ 6,22 128,72b 5,5¢d 9,8bc 8,0bc
D9 10,34 4.,7° 106,5b¢ 4,84 7,1° 6,14
CV (%) 6,26 5,45 14,29 7,18 8,97 7,54
Fin 45,54** 15,67+ 8,89** 19,21** 29,34** 35,62**

Trong cling 1 cot, gia tri trung binh c¢6 ciing ki ty khac biét khong c6é ¥ nghia; **: ¢6 ¥ nghia ¢ mic a = 0,01; CDQ: Chiéu
dai qua; DKQ: Dudng kinh qua; TLTB: Trong lugng trung binh; TSQ: Téng s6 qua; NSLT: Nang suit ly thuyét; NSTT:
Nang suat thuc thu.

Bang 3. Kha nang két hgp chung 6 dong khé qua tit phdi vé yéu t6 cau thanh nang
suit va ning suat thuyc thu

Dong

Tinh trong DS D9 Al A2 A3 Ad
Chieu dai qua 2,11 -1,53" -0,03 1,66 2,55 0,34
Duong kinh qué 0,31** -0,13* -0,03 -0,01 -0,16" 0,01
Téng s6 qua 2,33 047* 0,13  -1,65%* 0,70  -1,03
Ning suit thuc thu 2,93 0,86 0,82° -1,60°* -0,74"* -0,55**

*

: ¢6 ¥ nghia & mic o = 0,05; **: ¢6 ¥ nghia ¢ mic o = 0,01.

Bang 4. Kha ning két hgp riéng cia sau dong khd qua tir phdi vé yéu t6 cau thanh ning
suit va nang suit thyc thu

Tinh trang s ... . Duong kinh Tong s6 Ning suat
T6 hop lai Chicu dai qua qué qué/cay thyc thu
D9 x D8 -0,94 -0,20 1,31** 1,86**
A2 x D8 0,54 0,15 -0,83* 0,11
A4 x D8 -0,09 0,11 -0,91** 2,18%*
Al x D8 20,09 -0,00 -1,86** -3,61%*
A3 x D8 0,59 20,06 2,30** 4,03
A2 x D9 -0,46 -0,09 0,76** 0,35
A4 x D9 1,67 0,12 0,21 -1,00**
Al x D9 -0,47 0,09 -1,20% -0,80*
A3 x D9 0,21 0,08 -1,08** -0,41
Ad x A2 20,95 20,19 -0,45 1,08"*
Al x A2 0,85 0,11 2,66%* 2,40%*
A3 x A2 0,02 0,01 2,15% -3,73%
Al x Ad 20,05 0,11 0,31 2,00**
A3 x A4 20,57 0,06 0,84 0,10
A3 x Al 20,24 20,09 0,09 0,01

*

: ¢6 ¥ nghia & mitc a = 0,05; **

: ¢6 y nghia ¢ mic a = 0,01.
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Bang 5. Cac giai doan sinh trudng va phat duc ciia 15 t6 hop lai lai khd qua va gidng doi chiing
Ngay ra hoa Ngay ra hoa  Ngay bat dau Ngay két thic

T6 hop lai duc dau tien cai dau tien thu hoach thu hoach
(NSG) (NSG) (NSG) (NSG)
D9 x D8 36,320 40,7 51,724 94,72
A2 x D8 36,72P 37,0 51,724 93,72be
A4 x D8 38,0a 41,7 53,02P 93,324
Al x D8 33,7bed 35,3 50,32-¢ 90,0°f
A3 x D8 30,7de 38,7 48,3de 89,7F
A2 x D9 32,0¢de 36,3 51,724 92,02F
A4 x D9 36,32P 42,7 53,32 93,024
Al x D9 29,7¢ 39,3 49,7P-¢ 92,7%¢
A3 x D9 293¢ 37,0 49, 30de 91,3bf
Ad x A2 35,02b¢ 36,0 51,724 90, 7def
Al x A2 34,0bed 38,3 51,724 94,02b
A3 x A2 36,32P 39,7 53,72 90, 7def
Al x A4 32,3¢de 37,7 53,02P 92,0f
A3 x A4 36,02P 40,0 52,02bc 93,72bc
A3 x Al 33,7bde 40,0 50,78-¢ 94,3%
Vino Galatico - S2 (DC) 30,7de 35,3 47,7° 91,0°f
CV (%) 4,43 8,02 4,13 1,88
Fiun 10,12** 1,578 2,08* 2,56*

Trong cuing 1 cdt, gia tri trung binh c¢6 ciing ki tu khac biét khong c6 ¥ nghia; ns: khac biét khong c¢6 § nghia; *: khac biet &
mitc o = 0,05; **: khac biét & mitc o = 0,01; DC: Déi chiing; NSG: ngay sau gieo.

Bang 6. Cac yéu t6 cAu thanh ning suat va niang suat cia 15 td hop lai khé qua

) . cpq  pKQ  TFIB o p9qreay  NSIT  NSTT
To hop lai (cm) (cm) qua (qud)  (tén/ha)  (tAn/ha)
(g/qua)

D9 x D8 15,4 T 5,2bcd 124,12P 11,12 18,32 12,67
A2 x D8 18,42b 5,62 114,024 9,5P 14,5P 12,3P
A4 x D8 19,5% 5,6% 127,22 7, 7def 13,0P° 7.8t
Al x D8 15,3 f 5,3abe 102,3Pf 9,1bc 12,5bed 7,2def
A3 x D8 18,92P 5,52b 118,52 11,52 18,22 15,12
A2 x D9 13,898 5,0¢d 96,14ef 8,3¢cde 10,7¢de 9,0°
A4 x D9 17,62b¢ 5,2Pcd 108,5%¢ 6,08M 8,6¢°f 5,28
Al x D9 11,38 5,0¢d 79,5¢ 6,9% 7,38 6,2
A3 x D9 14,8t 5,1Ped 107,52 5,3hi 7.7 6,84t
A4 x A2 16,5P¢cd 5,0°d 110,72° 5,98hi 8,7°fe 8,4¢d
Al x A2 14,14¢ 5,1Pcd 96,14 11,42 14,70 11,1b
A3 x A2 16,1b-¢ 5,2bed 110,82¢ 4,91 7,48 5,28
Al x A4 14,9 f 4,94 110,5%¢ 7,3¢f 10,8¢de 8,3¢d
A3 x A4 17,22be 5,22-d 120,42P¢ 6,180 9,7¢fe 6,6°
A3 x Al 13,4¢°fe 5,0¢d 99,3 f 7, 7def 10,2def 7,4def
Vino Galatico - S2 (DC) 12,88 5,2bcd 88,1¢f 8,5Ped 10,092 7,90de
CV (%) 8,14 4,61 9,95 6,70 10,69 8,16

Fiiun 9,91** 2,59* 4,46** 47,85** 25,10** 48,41**

Trong cuing 1 cot, gia tri trung binh ¢6 cung ki tu khac biét khong c6 ¥ nghia; *: khac biét 8 mitc o = 0,05; **: khac biét &
mitc a = 0,01; DC: Déi chitng; CDQ: chiéu dai qua; DPKQ: dudng kinh qua; TLTB: trong lugng trung binh; TSQ: téng sb
qud; NSLT: nang suat ly thuyét; NSTT: nang suat thuc thu.
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cap THL. Nhin chung, KNPH riéng ¢ méi cap lai
phu thudc vao vai tro lam bé hoic me, dong thoi
KNKH riéng ¢6 xu huéng tang khi KNPH chung
cua cac dong it khéc biét trén timg tinh trang.
Diéu nay phit hgp vé6i “hoc thuyét di hgp ti” trong
o 6 di truyén vé uwu thé lai ¢ thyce vat (Hoang &
Truong, 2008) va cd ché nay da thé hien & két qua
danh gia KNKH rieng ciia cac dong khd qua tu
phdi trong nghién citu ndy va tuong tu ¢ nghién
cttu ciia Tran (2017) va Mishra & ctv. (2020).

3.2. Uu thé lai ctia 15 td hogp lai tir sau dong
khd qua tu phbi dsi Ss

3.2.1. Dac diém sinh trudng, phat trién va ning
suat ctia 15 THL

- Thoi gian sinh truéng, phat trién cta
15 THL

Déi v6i khd qua trong thuong pham, cay trd
hoa, cho qua sém, thoi gian thu qua kéo dai 1a
nhing tieu chi can duge quan tam. Két qua theo
déi céac giai doan phét duc ctia 15 THL khé qua
dugc trinh bay & Bang 5 cho thay: Thoi gian tir
khi gieo dén ngay ra hoa dyc dau tién dao dong
tir 29,3 ngay dén 38,0 NSG. Thoi gian tir khi gieo
dén ngay ra hoa céai dau tién ctia cac THL dao
dong tir 35,3 dén 42,7 NSG.

Ngay ra hoa duyc va hoa cii dau tién & thi
nghiém nay déu muon hon so véi két qui danh
gia uu thé lai cia 15 dong khd qua doi S7 da duge
thuyc hien tai Cdm My, Dong Nai duge thuc hién
bai Tran (2017). Sy khac biét c6 thé do do thuan
ciia cac dong khd qua tiy phéi duge st dung trong
cac phép lai don va diéu kién canh tac. Ngay bét
dau thu hoach qué dau tién sém nhat & giéng DC
(47,7 NSG) va muon nhat 6 THL A3 x A2 (53,7
NSG). Céc THL Al x D8 (50,3 NSG), A3 x D8
(48,3 NSG), A1 x D9 (49,7 NSG), A3 x D9 (49,3
NSG) va A3 x Al (50,7 NSG) c6 ngay bat dau
thu hoach qué khéc biét khong cé y nghia so véi
gibng DC. Ngay két thic thu hoach sém nhét &
THL A3 x D8 (89,7 NSG) va muon nhat 6 THL
D9 x D8 (94,7 NSG). Trong d6 cac THL D9 x
DS, A3 x Al (94,3 NSG) v A1 x A2 (94,0 NSG)
¢6 thai gian thu hoach qué kéo dai va khac biét
¢6 ¥ nghia so véi giong DC (91,0 NSG).

- C4ac yéu t6 cau thanh ning suat va ning
suat cua 15 THL

S6 lieu Bang 6 cho thay, CDQ ctia 15 THL khd
qua va gidng DC dao dong tit 11,3 - 19,5 cm. Céc
THL c¢6 CDQ dai hon so véi gidng DC gom A2 x

D8, A4 x D8, A3 x D8, A4 x D9, A4 x A2, A3
x A2, A3 x A4 va khéc biét & mic ¢6 ¥ nghia.
DKQ quéa ctia 15 THL khd qua va giéng DC dao
dong tir 4,9 - 5,6 cm. THL A2 x D8 va A4 x D8
¢6 DKQ cao nhét, khac biét ¢6 ¥ nghia théng ke
so vdi giong DC. Thi hiéu ngudi tieu dung khu
viic Dong Nam Bo wa chuong qua ngén c6 do dai
khoang tit 14 - 16 c¢m, dudng kinh 4,5 - 5,5 cm
(Tran, 2017), nhu vay cac THL D9 x D8, Al x
D8, A3 x D9, A4 x A2, Al x A2, A3 x A2 va
Al x A4 c6 kich thuéc qud tuong déi phu hop
véi thi truong ving Dong Nam Bo. Trong lugng
trung binh qua ctia cac THL va giéng DC dao
dong tit 79,5 - 127,2 g. Ngoai trit THL A1 x D9,
cac THL déu cho trong lugng trung binh qua cao
hon so véi gidng DC va sy khac biét ¢6 ¥ nghia
théng ke.

Niing suat 1y thuyét cia cac THL khd qua va
gibng DC dao dong tr 7,3 — 18,3 tan/ha. Trong
d6, cac t6 hgp lai ¢6 NSLT cao hon gibng DC
(10,0 tan/ha) va khac bigt ¢6 ¥ nghia trong thong
ke 1a D9 x DS (18,3 tan/ha), A2 x D8 (14,5
tan/ha), A4 x D8 (13,0 tan/ha), A3 x D8 (18,2
tan/ha) va Al x A2 (14,7 tan/ha). Ngoai trit
THL A2 x D8, cic THL ké trén c6 NSLT cao
hon dong b6/me t6t nhéat 1a A3 (14,2 tan/ha).

Ning suat thuc thu ctia 15 THL khé qua va
giébng DC dao dong tir 5,2 - 15,1 tan/ha. Ba THL
A4 x D9, Al x D9 va A3 x A2 cho NSTT thap
hon so véi NSTT ctia gibng DC, khac biét c6 ¥
nghia trong théng ke. Bén THL D9 x D8, A2 x
D8, A3 x D8 va A1 x A2 cho NSTT cao hon so
véi NSTT ciia gibng DC va khac biét ¢6 ¥ nghia
trong théng ké. Cac THL con lai c¢6 sit khéc biét
khong c6 y nghia trong théng ké vé NSTT so
véi gibng DC. Trong s6 bén THL c6 NSTT cao
hon giéng DC, hai THL D9 x D8 va A3 x D8
c6 NSTT cao hon dong b6/me tét nhat A3 (12,3
tan/ha).

Niing sut 1y thuyét ctia cac THL khd qua va
gibng DC dao dong tur 7,3 — 18,3 tan/ha. Trong
do, cac té hgp lai c6 NSLT cao hon giéng DC
(10,0 tan/ha) va khéc biet c6 ¥ nghia trong thong
ke 1a D9 x D8 (18,3 tén/ha), A2 x D8 (14,5
tan/ha), A4 x D8 (13,0 tan/ha), A3 x D8 (18,2
tan/ha) va A1l x A2 (14,7 tan/ha). Ngoai tri
THL A2 x D8, cic THL ké trén c6 NSLT cao
hon dong b6/me t6t nhéat la A3 (14,2 tan/ha).

Niang suat thyc thu ctia 15 THL khd qua va
gibng DC dao dong tir 5,2 - 15,1 tan/ha. Ba THL
A4 x D9, Al x D9 vd A3 x A2 cho NSTT thap
hon so véi NSTT ctia gibng DC, khéac biét co6 ¥
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A3=D9

Adxhd

A3=A4

Adx=D9

AJ=A1

ac

Hinh 1. Hinh thai qua ctia 15 t6 hop lai va gidng doi chiing.

Bang 7. Hinh thai qua ctia 15 t& hop lai khé qua va giéng déi chitng

Teén t6 hop lai Mau vé qué Séng qua Gai qua Hinh dang qua
D9 x D8 Xanh dam, xanh nhat Dai Trung binh Thon dai
A2 x D8 Xanh dam, xanh nhat Trung binh Nhé Thon dai
A4 x D8 Xanh dam, trang Ngin Nho Thon dai
Al x D8 Xanh dam, trang Dai Nho Oval
A3 x D8 Xanh nhat Trung binh Nhé Thon dai
A2 x D9 Xanh nhat Dai Nhé Tru
A4 x D9 Xanh nhat, tring Dai Trung binh Tru
Al x D9 Xanh nhat Dai Nhé Tru
A3 x D9 Xanh nhat Trung binh  Trung binh Tru
A4 x A2 Trang Dai Trung binh Thon dai
Al x A2 Xanh nhat Dai To Oval
A3 x A2 Xanh nhat Dai Trung binh Oval
Al x A4 Tring Trung binh Nho Thudn
A3 x A4 Xanh nhat Trung binh Nho Thon dai
A3 x Al Xanh nhat Dai Trung binh Thuodn

Vino Galatico -S2 (DC) Xanh nhat Dai To Oval

DC: Déi chiing.
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Bang 8. Uu thé lai chuan (%) ctia 15 t6 hgp lai vé cac yéu t6 cau thanh nang suat va nang suat thue

thu
76 bon T Tinh frang oy i3y dai qua Duomg kinh qua  Téng s6 qui  Néng suét thue thu
D9 x DS 503 0,0 30,6 595
A2 x D8 43,8 77 11,8 55,7
A4 x D8 52,3 77 9.4 1,3
Al x D8 19,5 1,9 7.1 8,9
A3 x D8 477 5.8 34,1 91,1
A2 x D9 78 38 2.4 13,9
A4 x D9 37,5 0,0 2294 34,2
Al x D9 11,7 3.8 18,8 21,5
A3 x D9 15,6 1,9 37,6 13,9
Ad x A2 28,9 38 -30,6 13,9
Al x A2 10,2 1,9 34,1 40,5
A3 x A2 25,8 0,0 42,4 -34,2
Al x Ad 16,4 5,8 14,1 5,1
A3 x Ad 34,4 0,0 28,2 16,5
A3 x Al 4,7 3.8 9.4 6,3

nghia trong thong ké. Bé6n THL D9 x D8, A2 x
D8, A3 x D8 v A1 x A2 cho NSTT cao hon so
v6i NSTT ciia giong DC va khac biét ¢6 y nghia
trong théng ké. Cac THL con lai c¢6 sy khac biét
khong c¢6 y nghia trong théng ke vé& NSTT so
vdi gidng DC. Trong s6 bén THL c6 NSTT cao
hon giéng DC, hai THL D9 x D8 va A3 x D8
¢6 NSTT cao hon dong bd/me t6t nhat A3 (12,3
tan/ha).

- Dac diém hinh thai qua ctia 15 THL

Két qua theo ddi tinh trang mau vé qud cho
théy 6 5 THL D9 x D8, A2 x D8, A4 x DS,
Al x D8, A4 x D9 chua dong nhat vé mau sic
(Béang 7, Hinh 1). Nguyén nhan c6 thé do hai
dong D8 va D9 lam b6 trong cac THL nay chua
hoan toan thudn vé mit di truyén. Hoac theo két
qué nghién cttu ctia Huang & Hsieh (2017) vé tinh
trang mau sic qud khd qua cho thiy day la tinh
trang s6 lugng do nhidu gen quy dinh. Vi vay, su
tuong tac giita cac gen quy dinh tinh trang mau
sic qua khong tuan theo dinh luan di truyén tinh
troi ctia Mendel nén mau sic qud & con lai khac
nhau.

Cac THL A1 x A2, A3 x A2, A3 x A4, A3 x
Alva gidng DC ¢6 v6 qui mau xanh nhat, gai
né déu pht hop vé6i thi hiéu ctia khu vie Dong
Nam Bo. Dong thsi, qua ciia tat cd ciac THL
trén déu c6 dau gai qua tron, chi tiéu nay gitp
qua it bi dap trong qua trinh thu hoach va van
chuyén qua sau thu hoach. THL A4 x A2 va Al
x A4 c6 vé qui mau trang it dude wa chuong tai

thi truong mién Nam (Ta, 2009). Vi vay, trong
qué trinh chon loc dong b6 me, can dya theo sy
tuong tac vé mau sic qud dé du doan két qua
thu duge G con lai.

3.2.2. Uu thé lai chudn ctia 15 THL khd qua

O tinh trang CDQ, ngoai trit THL A1l x D9,
cac THL déu c6 vu thé lai duong va dao dong ti
4,7 - 47,7% (Béng 8). Trong khi G chi tieu DKQ),
c6 4 THL c6 wu thé lai duong gom THL A2 x
DS (7,7%), A4 x D8 (7,7%), A1 x D8 (1,9%) va
A3 x D8 (5,8%). C6 5 THL c¢6 uu thé lai duong
& tinh trang téng s6 qua gom THL D9 x D8
(30,6%), A2 x DS (11,8%), Al x D8 (7,1%), A3
x D8 (34,1%) va Al x A2 (34,1%). O NSTT, c6
7 THL c6 wu thé lai duong gom THL D9 x D8
(59,5%), A2 x D8 (55,7%), A3 x D8 (91,1%),
A2 x D9 (13,9%), A4 x A2 (13,9%), A1l x A2
(40,5%) va Al x A4 (5,1%).

Nhin chung, cac THL D9 x D8, A2 x D8, A3
x D8 déu c6 uu thé lai duong & ca 4 tinh trang va
THL A2 x D9 c6 wu thé lai duong & tinh trang
CDQ va NSTT. Két qua nay cho thay vai tro lam
bé ctia dong D8 va vai tro lam bd va me clia dong
D9 trong cac THL cho uu thé lai cao. Tuy nhién,
dya trén tinh trang mau sic qua & cac THL sy
hién dién ctia dong D8 va D9 cho thiy hai dong
nay con dang phan ly, vi vy, cac gid tri qu thé
lai lien quan dén hai dong nay it 6n dinh.
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4. Két Luan

Nghién citu kha niang két hop va uu thé lai ctia
céc dong khd qua tu phdi nhdm chon ra céc dong
lam b6, me trong chon tao giéng uwu thé lai. Két
qua nghién ctu da xac dinh duge bay THL c6
NSTT cao hon giéng DC, dong thoi c6 wu thé
lai chudn duong gom: D9 x D8, A2 x DS, A3
x D8, A2 x D9, Ad x A2, Al x A2 v Al x
A4. Két qua danh gia KNKH va wu thé lai chuan
da xac dinh dugc dong D9, D8 lam bé hodc me,
dong A1l lam bd vd dong A2 lam me cho wu thé
lai § cac tinh trang chidu dai qua, dudng kinh
qua, tong s6 qua/cay va NSTT. Tuy nhién, tinh
trang mau sic qua cia hai dong D8 va D9 chua
on dinh. Tt két qua thi nghiem da xac dinh duge
hai dong trién vong & dsi tu phdi S5 la Al va
A2. T6 hop giita dong Al (1am me) va A2 (lam
bd) ¢6 ¥ nghia théng ke vé KNKH riéng & chi
tieu tong s6 qua/cay va nang suat thyc thu. Uu
thé lai chuan vé tinh trang chiéu dai qua, téng sd
qué va ning suat thic thu ctia t6 hop lai nay déu
theo huéng thuan. Sy két hop gitta Al x A2 c6
cho nang suat thuc thu cao, dong thdi céc tinh
trang chiéu dai qué, duong kinh qui va mau vo
qué phit hgp véi thi hiéu ngudi tieu dimg khu vyc
Doéng Nam Bo.

Loi Cam Doan

Chuang t6i cam doan bai bdo do nhém tac gia
thire hién va khong c6 bat ky mau thuin nao gitta
cac tac gia.
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ABSTRACT

This study aimed to evaluate phytotoxicity and quality of two composts,
based on plant yield and nitrogen use efficiency of Japanese watercress
(Nasturtium officinale). The germination index (GI) of seeds of mung
bean (Vigna radiata L.) was used to assess the phytotoxicity of compost
extracts (1:10, w/v) at 0, 10, 20 and 30 days after composting. A
separate field experiment growing Japanese watercress was arranged in
a randomized complete block design (RCBD) with five treatments and
three replications. The treatments were: NT; (soil only), NT2 (100%
NPK chemical fertilizer), NTs (100% compost A), NT4 (100% compost
B) and NT5 (100% commercial micro-organic fertilizer). Treatments from
NT2 — NT5 received the same amount of total applied nitrogen.

The results showed that composts in the preliminary study reduced the
phytotoxicity of the raw materials by improving the GI from 49% to
58% - 90%. Total dissolved solids in compost A and the heavy metals
concentration in compost B were both lower than permissible limits but
could be responsible for limiting root growth. Two composts A and B
in the experiment gave a comparative vegetable yield (1663.2 - 1762.2
kg/1000 m?) to chemical fertilizer, but significantly lower (P < 0.01)
than commercial micro-organic fertilizer (2476.3 kg/1000 m?). After 25
days of fertilizer application, the plants used half of the total N from
chemical fertilizer or commercial micro-organic fertilizer, which was twice
as many as those from two composts.

Cited as: Tran, T. D., Ha, L. A., Long, N. T., Doan, N. X., & Nguyen, B. T. (2022). Evaluation
of compost quality through germination index, plant yield and nitrogen use efficiency on Japanese
Watercress (Nasturtium officinale). The Journal of Agriculture and Development 21(1), 58-64.
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TOM TAT

Muc tiéu nghién citu nhim (i) kiém tra doc tinh ctia hai loai phan @
compost, (ii) ddnh gia chit lugng phan 1 dya trén nang suat va higu qua
st dung dam trén cay cai xoong Nhat (Nasturtium officinale). Chi s6 nay
mam (GI) cta hat gibng dau xanh (Vigna radiata L.) dugc sit dung dé
danh gi4 doc tinh ciia cdc mau dich trich compost (ty lé 1:10, w/v) tai
céc thai diém 0, 10, 20 v& 30 ngay sau 0 (NSU). Thi nghiém trong cai
xoong Nhat duge bd tri theo kidu khdi day dit nghu nhien (RCBD) don
yéu t6, nam nghiém thitc vA ba l1an lap lai. Cac nghiém thitc gom: NT;
(Khong boén), NT2 (100% phan bén héa hoc NPK), NTs (100% compost
A), NT4 (100% compost B), va NTs (100% phan bon hitu co vi sinh).
Céac nghiém thiic tit NT2 - NTs déu nhan dude cliing mot lugng bén dam
tdng s6 nhu nhau.

Két qua cho thiy @ compost tit mo hinh hiéu khi trong nghién
cttu trude d6 gitp gidm doc tinh clia nguén nguyén liéu thong qua cai
thien chi s& GI tit 49% dén 58% - 90%. Téng chat rin hoa tan trong
mAu compost A v ham lugng kim loai ning trong miu compost B déu
duéi ngudng cho phép nhung c6 thé han ché sy phat trién cta ré. Hai
loai phan & compost A va compost B trong thi nghiém cho nang suit rau
thu hoach 1663,2 - 1762,2 kg/1000 m? tuong duong véi phan bén hoa
hoc nhung thap hon (P < 0,01) so véi phan hitu cd vi sinh thuong mai
(2476,3 kg/1000 m?). Sau 25 ngay bén, cay trong da sit dung hét £ luong
N tit phan héa hoc hoac phan hitu cd vi sinh, gip do6i so véi lugng N tir
hai loai phan 4 compost.

N 1a thanh phan quan trong anh huwéng tryc tiép
dén nang suat va chit lugng cay trong, dic biet

Phan bon hitu co (PBHC) duge khoa hoc chig
minh 13 chia mot lugng vira phai cac chat dinh
dudng thiét yéu cho cay trong, gitp gidm lugng
phan bén héa hoc, cai thien do phi nhieu dat,
nang cao ning suat cay trong vid gép phan bao
vé moi truong (Lewu & ctv., 2020). Thi trudng
PBHC 4 Viet Nam da dang véi nhiéu chiing loai
c6 ngudn gdc khac nhau, tir chit thai chan nuoi,
phu pham cay trong, cac loai thuc vat, chit thai
sinh hoc, dén biin thai... Trong cac loai PBHC c6
ngudn géc tit dong vat, phan ga khong chi chia
ham lugng chéat hitu co cao ma con gidu dam (N),
lan va kali. Trong nhém céac nguyén t6 da lugng,

12 & nhém rau an l1a. Phan bén héa hoc va phan
hitu co déu c6 thé cung cap nguon N cho cay, tuy
nhién lugng N hap thu v hiéu qua st dung phan
bén con tity thudce vao diéu kién canh tac, gia tri
hitu dung va kha dung khoang héa N trong dét.

Chéat luong ctia PBHC trén thi trudng dudc
danh gia chti yéu qua gié tri dinh duéng trén bao
bi, ciac van dé lien quan dén doc tinh ctia san
phdm sau @ va hiéu quéa st dung phan bén trén
cay trong ft duge quan tam hon.

Két qua nghién cttu ban dau vé mé hinh @ com-
post hiéu khi cho thay thi gian 1 c6 thé rit ngan
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hon so v6i mo hinh déo tron thi cong nhung van
déap tng t6t céac chi tieu chéat luong va kiém soat
yéu t6 han ché dusi nguéng cho phép theo qui
dinh déi v6i PBHC truyén théng. Bao céo nay
ciing dé xudt ring, sau budc kiém tra tu sinh
nhiet RT - TSN, compost can dugc tiép tuc danh
gia mic do an toan va hiéu qué st dung trén cay
trong.

Vi vay, nghién ctu duge thuc hién nhim muc
tieu (i) kiém tra doc tinh ctia hai loai phan 1
compost dya trén chi s6 ndy mam GI, (i) danh
gia chat lugng phan 1 dya trén ning suat va hieu
qua st dung N tit phan boén ciia cay cai xoong
Nhat (Nasturtium officinale).

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. DPac didm khu vuc thi nghiém

Nghién ctu dugc tién hanh tai Trai Thuyc
nghiém Khoa Nong hoc, Trusng Dai hoc Nong
Lam TP. Ho Chi Minh ti thang 12/2020 dén
thang 6,/2021, trong d6 thoi gian thi nghiém kiém
trang (trong rau khong s dung phdn bon) tit
thang 12/2020 dén thang 03/2021; thi nghiem
trong rau chinh thic tit ngay 18/3/2021 dén
19/4/2021 (thu dot 1) va tit ngay 20/4/2021 dén
ngay 16/5/2021 (thu dot 2). Nhiét do trung binh,
tdng luong mua va téng sb gid ning qua cac thang
thi nghiém dao dong trong cac khoang chénh léch
1an luot 1 29,2°C - 29.7°C; 260.,9 - 3414 mm va
187,2 - 235,4 gio nang (SRHC - Dai khi tuong
Thiy van khu vuc Nam bo, 2021; sé6 licu khong
thé hién qua bing).

Lép dat mat 0 — 20 cm & khu vire thi nghiém
c6 thanh phan co gidi thit pha cat, dat chua it,
ngheo chat hitu co va dam tdng sb, nhung giau
lan va kali httu hiéu (Bang 1).

2.2. Ngudn gbc phan

Nguyeén liéu phan ga 14n trau vA than 14 cay cao
luong theo ty 1é phoi tron thé tich 2:1 duge it com-
post hiéu khi trong thoi gian 30 ngay (18,/10/2020
—19/11/2020). Két qua phan tich thanh phan cta
hai loai phan 0 (compost A v compost B) dap
ting hau hét cac chi tiéu chat lugng va cac yéu
td han ché theo qui dinh. Phan héa hoc NPK va
phan hitu cd vi sinh (HCVS) la cdc sin pham
thuong mai duge sit dung dé déi ching. Thong
tin vé thanh phan dinh dudng da lugng, tdng chéit
ran hoa tan (TDS) va ham lugng kim loai ning
ctia cac loai phan bon st dung trong thi nghiém

dugce trinh bay trong Bang 2.
2.3. Kiém tra doc tinh phytotoxicity

Mot thi nghiém kiém tra doc tinh compost dia
trén chi s6 ndy mam cta hat gidng dudc thyc
hién theo phuong phap mo té bdéi Zucconi & ctv.
(1981). Cac mau compost A va B tai cac thoi
diém 1 khac nhau [0, 10, 20 va 30 ngay sau u
(NSU)] tit hai mo6 hinh @ compost hiéu khi dugc
b4o quan & nhiét do lang -5°C dén thoi diém bit
dau thit nghieém. 10 mL dich trich compost (ti le
1:10, w/v) dugc cho vao dia Petri (¢ = 10 mm)
16t sin hai 16p gidy loc loai Whatman #2. Sau dé
10 hat dau xanh ( Vigna radiata L.) dugc phan bd
déu ¢ mit bén trén ciia gidy loc va theo déi ty
lé ndy mam, chiéu dai ré trong thoi gian 48 gio.
Nudc cat va dich trich tit HCVS thuong mai dude
st dung dé déi chitng. Mbi nghiem thic dugc bd
tri lip lai ba lan. Cac dia petri duge dat trong toi
& diéu kién nhiét do phong. Chi s6 GI dudc tinh
theo cong thic [1]:

T§ 1é ndy mam (%)x Chiéu dai ré ciia miu Compost,HCVS (mm) [ ]

GI (%) =

T§ 1¢ ndy mam (%)x Chiéu dai ré cia mAu dbi chimg nwéc ct (mm)

2.4. B tri thi nghiém déng rudng

Thi nghiem don yéu t6 dugc bd tri theo kiéu
kh6i day dt ngdu nhien (RCBD) nam nghiém
thitc va ba 1an lap lai. CAc nghiém thitc gdom: NT
(khong bon), NTy (100% phan bon hoa hoc), NT;
(100% compost A), NT4 (100% compost B), va
NT5 (100% HCVS). Kich thudc 6 co s6 la 1,2
m X 12 m, dién tich toan bd khu thi nghiém
288 m?2. Cai xoong Nhat (Nasturtium officinale)
(Hinh 1) dugc trong theo kiéu ring siu & mat
do 58 hom/m?, kiém trang qua hai dgt cit goc
3 do cao 5 cm so v6i mit dat cho dén khi dat
mat do pht kin ludng rau va ning suat khac bict
khong c6 ¥ nghia thong ke (P > 0,05) gitta cdc 6
cd s6 (80 liu khong thé hién qua bing). Toan bo
lugng compost va HCVS dugc bén 16t truée khi
vao thi nghiém chinh, lugng phan bén héa hoc
NPK dugc chia déu thanh bén dgt bén thic vao
céc thoi diém 0, 7, 14 va 18 ngay sau khi nén 16t
(NSB). Tat ci cac nghiém thic (ngoai trit NT)
déu nhan duge mot lugng N, bing nhau. Lugng
phan bén thie té cho ting 6 ¢ sd va ham luong
dinh duéng nguyen chit quy chuyén tren don vi
1000 m? duge tdng hop trong Bang 3.
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Bang 1. Dic diém ly-hoéa tinh ctia dat ¢ khu viuc thi nghiem

Chi tieu Don vi Két qua phan tich Phuong phap phan tich
Thanh phan cip hat
Cat tho (%) 30,86 TCVN 8567:2010
Cat min (%) 33,27 TCVN 8567:2010
Thit (%) 24,57 TCVN 8567:2010
Sét (%) 11,30 TCVN 8567:2010
PHi,0 (1:2.5) 5.8 TCVN 6492:2011
Chét hitu co (%) 0,82 TCVN 8941:2011
Nis (%) 0,07 TCVN 6498:1999
P2Osin (mg/100 g) 19,2 TCVN 5256:2009
KoOpn (mg/100 g) 9,28 TCVN 8662:2011

Bang 2. Thanh phan dinh dudng da luong, téng chat rin hoa tan v ham lugng kim loai ning ciia
céac loai phan bén st dung trong thi nghiém

~ X . ~ ~ . . - 2
Thanh phan dinh dudng (%) TDS! (g/L) Ham lugng kim loai nang* (mg/kg)

Loal phan Nes  P20ses K20t As Cd Pb Hg
Compost A 2,43 4,67 4,04 9,95 <109 1,07 KPH 0,12
Compost B 2,16 4,49 4,44 3,46 <109 0,83 KPH 0,31
NPK 16-16-8 167 169 87
HCVS 2-2-1 21 21 19

TDS: Téng c‘hét ran hoa tan; HCVS = phan hitu cd vi sinh thuong mai; KPH = khong phat hién.
YGia tri N t8ng s6, P2Os va K2 O hitu hiéu theo thong tin ciia nha san xuét.
L2Nguyen & ctv., 2021.

Bang 3. Thong tin vé cac nghiém thitc phan bén trong thi nghiém

Liéu lugng bén Dinh dudng nguyén chat
. ) (kg/14 m?) (kg/1000 m?)
Nehiem thie PIC! PHH No, P02 KyOp
NT; (khong bon) 0,0 0,0 0,0 0,0 0,0
NT, (100% NPK 16 - 16 - 8) - 0,72 8,0 8,07 4,09
NTj3 (100% Compost A) 6,2 - 8,0 15,4 13,3
NT, (100% Compost B) 6,9 8,0 16,6 16,4
NT; (100% HCVS 2 - 2 - 1) 7.5 8,0 8,01 4,09

PHC = phan hitu co; PHH = phan héa hoc; HCVS = phan httu c¢o vi sinh thuong mai.
9Gia tri P,O5 va K2O hitu higu theo théng tin ctia nha san xuét.
!Lugng phan hitu co tuong dng véi &m do 30%.
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2.5. Cac chi tiéu theo doi va phan tich

M&i 6 co s6 dit nam khung c6 dinh bing kém
kich thuéc 15 cm x 15 cm theo dudng ziczac doc
theo chiéu dai clia 6 co s6. Mbi khung danh dau
ba cay dé theo dbi cac chi tiéu sinh truéng gom
chidu cao cay (cm) va sd cip 14/than chinh tai
chc thoi diém 0, 5, 10, 15, 20 va 25 NSB. Vi trf
xudt hién cip 14 trén than chinh dugc mé ta &
Hinh 1.

A Mot cap la

Mot cdp la

Hinh 1. Cai xoong Nhat (Nasturtium
officinale).

Thoi diém thu hoach qua hai dgt chinh vu lan
lugt 1a 25 NSB (dgt 1) va 59 NSB (dgt 2). Mau
rau gop 6 dgt 1 theo tirng nghiém thic duge phan
tich ham lugng dam téng s6 (TCN 850:2006).
MaAu phéan tich rau dgt 2 bi hity b6 do &nh hudng
ctia dich bénh COVID-19 tai TP. H6 Chi Minh
t1r thang 6,/2021.

Hiéu qué st dung N (NUE) tit phan bon duge
tinh todn bing phuong phap chénh léch theo dé
xuat cia Westerman & Kurtz (1974).

Lirong N hp thu (c6 bon)-Luong N hip thu (khéng bon
NUE (t4) = —ng XA (c0 bon)-Luogng N hap thu (khong

)
Lwong N bon x 100

S6 litu dudc phan tich phuong sai, gia tri trung
binh gitta cac nghiém thtc duge phan hang theo
LSD & xac xuat P < 0,05 st dung phan mém
EXCEL® tich hop sén macro add-in DSAASTAT
phién ban 1.512 (Onofri & Pannacci, 2014).

3. Két Qua va Thao Luan

3.1. Doc tinh ctia compost sau U

Kiém tra doc tinh clia compost dua trén ty le
nay mam la mot trong nhitng budc can thiét dé
danh gia mic do gay doc véi hé 1é cay trong trudc
khi st dung. Bang 4 théng ké tj 1é ndy mam, chiéu
dai 1é& v& chi s6 GI clia cAc mAu thit nghiém.

Két qua cho thiy ty lé ndy mam clia cac méiu
thi nghiém déu cao va chi s6 GI phu thudc chi
yéu vao chiéu dai ré. Chi s6 GI clia mau chua
i la thap nhat dat 49%, béng % so v6i mau doi
ching nuéc. Cac mau compost sau khi 1 cé chi
s6 GI dao dong trong khoang 58% - 90%, méu
déi ching v6i phan hitu co vi sinh thuong mai 1
84%. MAau compost A c6 chi s6 GI ting 6 20 NSU
nhung gidm & 30 NSU, cao hon va khac biét rat
¢6 § nghia théng ké so v6i compost B (Bang 4).

Két qua nay phit hop véi gid tri TDS & mau
compost A tang dot bién & cubi tién trinh 4. Bén
canh, Bang 2 cho thiy ham lugng Hg & mau com-
post B cao hon 2,6 1an so v6i miu compost A.
Nhu vay, it compost gitip gidm doc tinh clia ngudn
nguyén lieu ban dau thong qua viéc cai thién chi
s6 ndy mam GI Tuy nhien TDS va ham lugng
kim loai ning tich lily trong san pham compost
sau 11 c6 thé 13 hai nguyén nhan dan dén chisé GI
gidm. Két qua nay dit ra yéu cau vé lidu lugng
bén compost can xem xét mitc do an toan déi véi
hé théng dat-cay trong.

Epstein (1997) cho réng doc tinh clia compost
gay ra bdi nhidu trudng hop nhu thiéu oxy do
canh tranh gitta hé ré véi vi sinh vat, su tich lay
cac hgp chat gay doc béi acid hitu co, ndng do
NHj cao, hodc do sy hién dién cta kim loai nang
va mudi khoang & cudi tién trinh 1.

3.2. Chiéu cao va sb cip la

Chiéu cao cay va sd 14 13 cac dic tinh sinh hoc
thé hién sy sinh truéng thong thudong ciia cay.
Hinh 1 biéu thi chidu cao cay va sb cip 14/than
chinh chiu &nh huéng bdi cac nghiém thic phan
bén khéc nhau tai cic thoi didm theo déi.

Két qua Hinh 2 cho thiy chiéu cao cay va s6 1a
bat dau ting sau khi nhan dugc lugng phan bén
dau tien & cdc nghiem thitc (ngoai trit NTy), tuy
nhién sy khac biét so vdi nghiém thic ddi chitng
khong bén chi quan sat r6 tir 15 NSB.
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Bang 4. TY lé ndy mam, chiéu dai ré va chi s6 GI tai thoi diém 48 gio

NSU Ty le Chiéu dai ré
(ngay) MAu thi nghiem ndy mam (%) (mm) Chi s6 GI (%)
Nhom chitng - Nudée 93 +6 19,3 + 0,72 100 + 0*
- HCVS 100 £ 0 16,2 + 0,9° 84 + 2P
0 Chua 0 93 + 6 9,5 + 0,8° 49 £ 11°
Nhém compost 10 Compost A 90 + 10 15,4 + 2,5P 77 + 18P
Compost B 100 £ 0 14,9 + 1,3P 83 + 8P
20 Compost A 100 4 0 16,1 + 0,4° 90 + gab
Compost B 93+ 6 11,2 + 0,3° 58 + 5¢
30 Compost A 97+ 6 14,74 2,9P 79 + 14P
Compost B 90 £ 10 11,8 + 1,2°¢ 58 + 4°
CV (%) 6,51 10,61 10,39
Fin 1,33ns 11,81** 13,42%*

Céc gia tri trung binh trong ciing mot cot theo sau bdi ciing mot ky tu khong khac biét thong ké theo tric nghiém phan
hang LSD & xac sudt P < 0,05; ™ va ** 1an lugt chi sy khac biét khong c6 y nghia va khac biet & mic 0,01; HCVS =
phan hitu c¢o vi sinh thuong mai; NSU = ngay sau 1, GI = chi s6 ndy mam.

20
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(A4)

—_ —
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oo

Chiéu cao cay (cm)

i
(=)

—
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.
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= ngay sau bén 16t; | = thsi diém bén thic % lugng phan héa hoc NPK 8 NTg; |

HCVS (NT3-NTs).

(B)
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Hinh 2. Anh hudng ciia phan bén dén chiéu cao cay (A) va s6 cap 1a/than chinh (B)

Céc gia tri trung binh tai cing mot thoi diém theo sau bdi ciing mot ky tu khong khac bigt théng ké theo tric nghiém hang
LSD & xac suat P < 0,05; ns, * va ** lan lugt chi sy khac biet khong c6 § nghia, khac biet ¢ mic 0,05 va 0,01; NT; (khong
bén), NTo (100% NPK 16 - 16 - 8), NT3 (100% Compost A), NT4 (100% Compost B), NT5 (100% HCVS 2 - 2 - 1); NSB

—O—NTI1
—o—NT2
—O0—-NT3
——NT4
—%—NT5

= thai diém boén 16t toan bé compost va

Bang 5. Anh hudng ciia phan bén dén ning suat va tj 1é hip thu dam ctia cai xoong Nhat

Lll’QIlg Nhép thu

. . Ning suét rau tuoi (kg/1000 m? kg /1000 m? NUE (%
Nghiem thic Dot 1 Dot 2 (Téng ) th> ( /Dot 1 ! Dot (1 !
NT; (khong bon) 635,1°  266,2° 901,3° 1,97° -
NT, (100% NPK 16-16-8) 1443,6°> 603,0*  2046,6°° 6,66 58,6
NT;3 (100% Compost A)  1065,7°¢  696,5 1762,2P 3,92P 24,4
NT, (100% Compost B)  1032,4%¢ 630,82 1663,2° 3,78P 22,6P
NTj; (100% HCVS) 1721,0 755,32 2476,3° 6,322 54,42
CV (%) 19,7 27,8 16,7 20,2 29,7
Fon 9,6 4,0* 11,6%* 13,6** 78"

Cac gia tri trung binh trong ciing mot cot theo sau bdi ciing mot ky ty khong khac biét théng ké theo tric nghiem
phan hang LSD & xac suat P < 0,05; * va ** lan lugt chi su khac bigt khong c6 ¥ nghia théng k&, khac bigt § mic 0,05
va 0,01; NUE = hiéu qué st dung N, HCVS = phan hitu c¢o vi sinh thuong mai.
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Nghiém thtc déi ching véi 100% phan bén héa
hoc (NT3) ¢6 chiéu cao cay va s 14 vugt troi sau
khi nhan day dt lugng phan bén NPK & 18 NSB.
Két qua cudi cing & 25 NSB cho thiy chiéu cao
cay G cac nghiém thitc nhan duge 100% compost
(NT3, NT4) thap hon so véi nghigm thitc bén
100% phan bén héa hoc nhung khong khéc biét
¥ nghia théng ke (P > 0,05) so véi déi chitng
bén 100% phan hitu co vi sinh thuong mai (Hinh
2A). Tai thai diém thu hoach, thit ty sip xép
theo chiéu giam dan s6 cip la/than chinh & céc
nghlém thiic lan lugt 1a NToy > NT; > NT3 >
NT, > NT, (Hinh 2B).

3.3. Niang suét va hiéu qua hip thu dam

Bén thit nghiém cho cay trong 1a khau sau cling
trong viéc danh gia chat lugng ctia phan boén.
Két qua Bang 5 cho thiy nang suat téng hai dgt
thu hoach 6 nghiém thic bon 100% compost 1a
1762,2 kg/1000 m? (NT3) va 1663,2 kg/1000 m?
(NT,) tuong duong véi nghiem thitc NTy bén
100% phan hoa hoc NPK (2046,6 kg/1000 m?),
nhung thap hon rat c6 ¥ nghia théng ke (P <
0,01) so v6i nghiém thic bon phan hitu co vi sinh
thuong mai NT5 (2476,3 kg/1000 m?).

Tuy nhién v6i cung mot lugng bén dam nhw
nhau, sau 25 ngay bén cay trong chi st dung
khoang 22,6-24,4% luong dam tit compost trong
khi déi véi HCVS va phan héa hoc NPK con s
nay lan lugt 14 54,4% va 58,6% (Bang 5). Diéu
nay cho thay kha nang dinh duéng con lai trong
dat sau 25 ngay bén compost 14 cao hon so véi
khi bén phan héa hoc NPK va HCVS. Két qua
nay phu hgp v6i bao cao trong mot nghién ctitu
truge do khi chi ra ring téc do khoing héa dam
6 dang nitrat cham hon & cdc nghiém thic bon
compost so vGi trudng hgp c6 st dung phan bon
héa hoc (Vu, 2020).

4. Két Luan

U compost tit mo6 hinh hiéu khi gitp gidm doc
tinh ctia ngudn nguyén lisu ban dau thong qua
viéc cai thien chi s6 ndy mam GI. Téng chat rin
hoa tan va ham lugng kim loai nang trong san
pham compost sau @ déu dudi ngudng cho phép
nhung c6 thé han ché sy phat trién cia ré.

Chét lugng clia hai loai compost stt dung trong
thi nghiém dap tng t6t cic tieu chi vé chét lugng
va cac yéu té han ché qui dinh déi v6i phan bén
hitu co truyén théng. San pham sau i ¢6 thanh

phan dinh dudng dam, lan va kali cao cho két
qud nang sudt rau cai xoong tuong duwong véi
bén 100% phan bén héa hoc. Sau 25 ngay bon,
cay trong da sit dung hét 4 lugng N tit phan héa
hoc hosic phan HCVS thuong mai, gap doi so véi
lugng N tur hai loai phan 0 compost.

Do diéu kién han ché cfia thi nghiém, nghien
cttu can duge tiép tuc thit nghiém lip lai nhidu
vu vd mé rong trén mot sé nhém cay trong khac
nhidm danh gia toan dién hon vé chat luong ciing
nhu hiéu qué st dung ctia phan i compost.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thire hien va khong c6 bat ki mau thun nao gitta
céac tac gia.
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ABSTRACT

Species diversity and forest biomass represent the stability of the forest
ecosystem in general and the evergreen broadleaf forest ecosystem, in par-
ticular. This study was carried out in three different geographical regions
of the Central-Central Highlands region, namely Quang Binh, Thua Thien
Hue and Gia Lai. The study used survey data of all small-diameter trees
from 03 large size plots to study the relationship between species diversity,
phylogenetic diversity, and above-ground biomass. The indices of species
diversity, phylogenetic diversity and terrestrial biomass were calculated
and compared statistically. The results showed that: (i) There was a sig-
nificant difference in species diversity between the study plots; (ii) Phylo-
genetic clustering and overdispersion were found in the study plots; (iii)
There was no significant correlation between species diversity and above-
ground biomass in all three study plots. In brief, these results indicate that
habitat factors have affected the diversity and phylogenetic diversity of the
studied forest plant communities. In addition, futhur studies are needed
in the direction of combining habitat factors such as climate, topography,
and soil with forest succession stages to find out the correlations between
biotic factors and infertile.
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(2022). Relationship between species diversity and biomass of evergreen broadleaf forests in the
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TOM TAT

Tinh da dang loai va sinh khéi rimg biéu thi cho sy én dinh cfia hé sinh
thai riing néi chung va hé sinh thai ring la rong thuong xanh néi riéng.
Nghién ctu nay duge thyc hién trén ba viung dia 1y khac nhau cta khu
vic mién Trung-Tay Nguyén 13 Quang Binh, Thita Thien Hué va Gia Lai.
Nghién citu st dung dit lieu diéu tra toan bo cay than gb c6 dudng kinh
ngang nguc t 2,5 cm tré lén trong 03 6 nghién citu cé kich thude 2 ha
(100 x 200 m) dé nghién citu méi quan hé giita da dang loai, da dang phat
sinh loai v& sinh khdi trén miit dat. Cac chi s6 da dang loai, da dang phat
sinh loai va sinh khéi trén mit dat duge xit 1y va so sanh théng ke. Két
qua cho thay: (i) C6 su khac nhau rd rét vé da dang loai gitta cc 6 nghién
cttu; (ii) Da dang phat sinh loai bao gom c& dang cum va dang déu & cac
6 nghién city; (iii) Tuong quan gitta tinh da dang loai va sinh khéi trén
mit dat & mic yéu t6i mic vita. Két qua nay cho thay: (i) Cac yéu t6 moi
truong séng da dnh huéng dén tinh da dang va da dang phat sinh loai
clia quan xa thyc vat rimg dugce nghién citu; (i) Can c6 cac nghién ctu
bd sung theo hudng két hop céc yéu t6 moi trudng séng nhu khi hau, dia
hinh, thd nhudng véi cac giai doan dién thé cla rimg dé tim ra cac mdi

Nguyén Hong Hai
Email: hainh@vnuf.edu.vn

1. Dat Van Dé

Cac hoat dong ctia con ngudi tryc tiép hoic
gian tiép da lam thay ddi hé sinh thai ritmg va
chiic nang ciia hé sinh thai (Hooper & ctv., 2005),
bao géom sy néng lén toan cau, mat va suy gidm
da dang sinh hoc, ting dan s6, khai thac qua miic
cAc ngudn tai nguyén thién nhién, 6 nhiém va pha
riung, trong dé c6 nhitng van dé lien quan tryc
tiép dén sy ton tai ciia loai ngudi. Trong mot hé
sinh thai ritng, chiic ning quan trong nhat chinh
la san lugng rung va duge xac dinh thong qua
luong sinh khéi ting truéng hang nam.

C6 nhiéu thi nghiém vé da dang sinh hoc cho
thay sinh khéi cao hon khi hé sinh thai c6 tinh da
dang loai cao hon (Loreau & Hector, 2001). Bén
canh d6, cling c¢6 nhiéu nghién cttu thyc nghiem
cho thiy khong c6 quan hé hoic quan hé nghich
gitta tinh da dang va sinh khéi ritng. Bohn & Huth

tuong quan gitta cac yéu té hitu sinh va vo sinh.

(2017) nghién citu mdi quan hé gitta da dang loai
va sinh khéi ctia gan 300,000 lam phan ring cac
loai trén thé gisi va két luan ring (i) sinh khoi
rung trung binh khoéng tang cung véi da dang
loai, (ii) bién dong chti yéu do cu triic ciia ring.

Da dang phéat sinh loai dugc coi 1a mot cong
cu du bao cho tinh én dinh ciia quan xa vé nang
suét sinh khéi theo khong gian v thai gian vi né
chita dyng cac thong tin bo sung vé loai (Gravel &
ctv., 2012; Cadotte, 2015). Lasky & ctv. (2014) va
Satdichanh & ctv. (2019) da tim thay mdi quan
hé chat ché gita da dang phat sinh loai va sinh
khoi trén mat dat (AGB) 6 nhing giai doan dién
thé s6m. Phat sinh loai dang cum cho thay su
ciing ton tai cila cic loai ¢6 quan hé ho hang gan
gili va cuing thich tng véi dicu kién méi truong.
Trong khi, phat sinh loai dang déu dugc cho 1a
xuat hién & giai doan dién thé muon bdi vi sy chi
phdi clia canh tranh loai trit (Maire & ctv., 2012;
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Purschke & ctv., 2013; Satdichanh & ctv., 2019).

Trong nghién ctu nay ching téi phan tich vai
tro ctia da dang loai va sinh khéi ritng ti nhién
14 rong thudng xanh & khu vyc mién Trung va
Tay Nguyén. Ching t6i st dung dit lidu diéu tra
cay ring tit ¢d duong kinh nhé (D13 > 2,5 cm)
trén cic 6 tieu chuan c6 dien tich 2 ha (100 x 200
m) dé c6 thé quan sat duge cac quan hé giita da
dang loai v& sinh khéi trén mit dat trong quan
xa. Cach tiép can nay cho phép nghién citu dnh
huéng ctia phan bd loai trong pham vi mot lam
phan mot cach tuong déi day du.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu, dia diém nghién citu

Khu vyc nghién cttu thude Lam truong Truong
Son, tinh Quang Binh (6 nghién ctu - ONC 1).
Khu vyc nay c6 khi hau nhiét déi gié mua véi
nhiét do trung binh nam la 23,5°C. Lugng mua
trung binh nam la 3.000 mm, trong dé mua mua
tit thang 10 dén thang 12, chiém khoang 60 — 70%
lugng mua cad nam, mua kho kéo dai tur thang ba
dén thang tdm hang nim. Do cao dia hinh khu
viic nghién citu tit 134 dén 160 m va do dbc trung
binh khoéng 25°.

O nghien cttu (ONC 2) dugc thiét lap trén kiéu
ritng 14 rong thuong xanh, thudoc huyén A Ludi,
tinh Thita Thien Hué. O day, nhiét do trung binh
nam xap xf 25°C. Trung binh mot ndm c6 200
ngay mua, véi lugng mua khoang 3.500 mm. Mua
mua kéo dai tir thang 9 dén thang 12 va chiém
70 — 80% tong lugng mua hang nim, mia kho
kéo dai tir thang 1 dén thang 8. Dat cha yéu la
ferralit vang nhat dén nau vang. Do cao ctia khu
vigc nghién cttu bién doi tit 625 m dén 660 m so
v6i mige nuée bién va do déc trung binh 1a 25°.

O nghién citu (ONC 3) duge thiét lap trén khu
vyc la ring 14 rong thuong xanh am nhiet déi
véi dién tich xap xi 1.400 ha thuoc huyén Kbang,
tinh Gia Lai. T nim 1980 dén nay, toan bo dién
tich nay dugc tram thuyc nghiém Kon Ha Nung
bdo vé nghiém ngat phuc vu muc dich bdo ton
va nghién cttu khoa hoc. Khu viyc nay cé nhiét
do trung binh nam la 23,6°C. Lugng mua trung
binh nam khoang 2.042 mm. Mua mua kéo dai tu
thang 5 dén thang 12 va chiém 90% tong lugng
mua hang nim, mia kho kéo dai tit thang 1 dén
thang 4. Dat cha yéu la dat nau tim dién hinh,
dat do vang, dat dé vang c6 tang sét loang 16 va
dat d6é vang trén da sét va da bién chét. Do cao

so véi muc nude bién xap xi 700 m va do dbéc <
5°.

2.2. Phuong phap nghién cdu
2.2.1. Thu thap sbé liéu

Nghién citu da thiét 1ap 03 6 nghién citu (ONC)
tam thoi c6 dien tich 2 ha (100 m x 200 m). O
Quang Binh, ONC 1 c6 toa do 17°20,15 Bic va
106°26,24’ Dong; & Thita Thien Hué, ONC 2 c6
toa do 16°08,35’ Bic va 107°16,68’ Dong; va & Gia
Lai, ONC 3 c6 toa do 14°11,49’ Bic va 108°39,39’
Dong.

M&i ONC duge chia thanh mot hé théng gdm
200 6 thi cap (10 m x 10 m). Trén co sé céc
6 thit cip, xac dinh dugc tén lodi, dudng kinh
ngang nguc (D 3), toa do tuong d6i bang thude
do khoang céach (Leica Disto D5) va la ban cho
tat ca cac cay than gb c6 duong kinh ngang ngyc
tai vi tri 1,3 m > 2,5 cm.

2.2.2. Phan tich sé liéu

Sinh khdi va da dang loai

Sinh khéi trén mat dat (AGB) dugce udée lugng
thong qua cong thitc ctia Bao (2009) cho riumg 14
rong thuong xanh: AGB = 0.2626 x DBH?239%
trong d6: DBH la dudng kinh ngang ngue (cm).

Ching t6i st dung cac chi s6 mo ta da dang loai
gom: S6 loai, Shannon (H), Simpson (D), do dong
déu Pielou (J’) va do phong phi loai Margalef (d)
(Magurran, 1988). Do nhiéu: s6 loai duge phat
hién trong mdi phan 6. Chi s6 wu thé Simpson la
sy két hop ctia do phong phii loai va mitc do dong
déu. Chi s6 Shannon nhay hon chi sé Simpson déi
vdi céc loai hiém gip (Heip & ctv., 1998). Chi so
wu thé loai Simpson (1-D): duge sit dung dé danh
gid sy da dang vé s lugng loai clia mot quan xa.
Chi s6 D dugc tinh theo cong thic:

N

N
1-D= 1—2&2:1—2(%)2

i=1 i=1

Trong dé: S- S6 loai cay bat gap; N- Toéng s6
cé thé clia cac loai cay; P;- 14 do nhiéu tuong doi
cia loai thit i; Pi = N v6i 1; 12 86 ¢4 thé clia loa
thiti (i=1+8).

Chi s6 da dang loai Shannon — Weiner (H’):
duge sit dung dé do dac tinh da dang vé s6 loai
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cay gd cho timg trang thai rimg. Chi s6 H’ dugc
tinh theo cong thic:

H = - 3 [(ni/N) * log(n;/N)]

Trong d6: N- Toéng s cay trong 6 tiéu chuan;
ni: S6 cay clia loai thi i.
H/
InS

Trong d6: H’ 1a chi s6 da dang Shannon-Weiner,
S: s6 loai.

Chi s6 do phong phi loai Margalef (d):

d = (S-1)/logN

Chi s6 dong deu Pielou (J7): J' =

Cac chi s6 da dang loai dudc tinh cho tiing
phan 6 trong mdi 6 titu chudn thong qua
phan mém PAST 3.25 (PAleontological Statistics,
https://folk.uio.no/ohammer /past/).

Dé so sanh mitc do da dang gita cac ONC,
nghién ctu tién hanh so sanh cac chi s6 da dang
(d6 phong pht, do nhiéu, Shannon — Wiener,
Simpson va do dong déu) bing tiéu chuan phi
tham s6 Kruskal - Wallis thong qua phan mém
SPSS 12.

Cau tric va da dang phat sinh loai

Ten loai cay dugc chuan hoéa thong qua
ting dung triyc tuyén Taxonomic name reso-
lution service v4.0 (Boyle & ctv., 2013) tai
dia  chi  http://turs.iplantcollaborative.org.
Sau d6 danh sach loai cay dugc ddi chiéu
v6i cady phan loai APG IV - Angiosperm

Phylogeny  Group (R20160415.new, Gas-
tauer & Meira Neto (2017) tai dia chi
http://phylodiversity.net /phylomatic/. Dé

danh gia cau tric da dang phat sinh loai, ching
toi st dung cac chi s6: Khoang cach phat sinh
loai trung binh - Mean Phylogenetic Distance
(MPD); Chi s6 quan hé thuan - Net Related
Index (NRI); Chi s6 phan loai thuan - Net near-
est taxon index (NTT); Khodng céch phét sinh
loai - Phylogenetic Distance (PD); Dp- Rao’s da
dang phat sinh loai - Diversity phylogeny (Dp);
Khoéng cach phan loai trung binh-Mean nearest
taxon distance (MNTD) dugc tinh toan thong
qua phan mém Phylocom 4.2 (Webb & ctv.,
2008)

PD cho biét tong do dai ctia cdc nhanh trong
cay phat sinh loai clia quan xa (Faith, 1992), Dp
12 chi s6 Rao bac hai dugc tinh théng qua khoang
cach phat sinh ciia céc cdp loai cay (Champely &
Chessel, 2002).

NRI va NTI dugce tinh béi cong thic:

MPD,,s_MPD,,

NRI = —
( SAMPD,4 )
MNTD,ps-MNTD
NTI = _( obs rd
SAMNTD,4

Trong do:
MPD,ps: gia tri thue nghiém; MPD,.4: gia tri ky
vong va sdMPD,.4: do lech chudn ctia khoang cach
phéat sinh loai trung binh; MNTD s gid tri thuc
nghiém; MNTD,.4: gié tri ky vong va sdMNTD,.4:
do lech chuan ctia khodng cach phan loai trung
binh.
Gia tri NRI va NTI > 0 cho biét phat sinh loai
dang cum, gia tri NRI va NTI < 0 cho biét phat
sinh loai dang déu.

Quan hé giita sinh khéi trén mat dat
(AGB) véi da dang loai

Sinh khéi trén mat dat (AGB) la bién phu
thuoc (Y). Cac bién doc lap (Xi) bao gom do
nhiéu, dé phong phi, chi s6 Shannon - Wiener,
chi s6 Simpson v do dong déu.

Trong nghién citu ndy gid thiét quan hé giita
bién Y véi cac bién doc lap 1a theo dang tuyén
tinh nhiéu 16p, phuong trinh nhu sau:

Y = aog + al.Xl + a2.X2 + ag.Xg —+ ...+ ak..Xk

Trong do:

Y la bién phu thuoc

X; la cac bién doc lap

Heé s6 a; nao c¢6 miic y nghia p-value < 0,05 thi hé
s6 d6 ton tai (nghia la bién s6 doc lap tuong ting
c6 anh hudng ré dén bién phu thuoc) va nguge
lai.

Trong trudng hop bién doc lap khong anh
huéng dén bién phu thudc thi sé bi loai ra khdi
phuong trinh tinh quan hé giita nhan t6 diéu tra
v6i cac nhan t6 sinh thai.

Trong nghién cttu nay sé stt dung phuong phéap
loai trit ting bude (backward selection), nghia la
tat ca cac bién doc lap sé dude dua va mo hinh,
sau d6, cdc bién doc 1ap khong c6 4nh hudng dang
ké t61 bién phu thudc sé 1an luot loai khéi mo
hinh, m6 hinh cudi cling sé 14 mo hinh duge chon
v, cac bién doc lap trong mo hinh c6 dnh huéng
t6i bién phu thuoc.
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Bang 1. Cic dic trung cau tric va da dang loai ctia 3 1am phan (Trung binh + do

lech chuan)

Quang Binh  Thita Thien Hué Gia Lai
Dic trung (ONC 1) (ONC 2) (ONC 3)
Dic diém lam phan
S6 loai (loai) 63 82 98
Mat do (cay/ha) 1.968 1.577 1.727
Chiéu cao (m) 7,09 8,38 11,55
Pudng kinh (cm) 8,74 13,44 12,15
Tiét dien ngang (m?/ha) 23,62 £ 0,17 34,08+ 0,33 40,79 =+ 0,36
AGB (tén/ha) 93,05 + 0,93 209,03 + 0,82 179,76 + 0,89
Chi s6 da dang loai
Do nhidu 11,39 + 0,17 8,65 + 0,23 12,46 + 0,22
Do phong phii 1968 + 0,37 15,77 + 0,56 17,27 + 0,33
Shannon - Wiener 2,22 £ 0,03 1,91 £ 0,03 2,39 £ 0,02
Simpson 0,87 + 0,03 081 +0005 089+ 0,003
D§ déng déu 0,86 £ 001 0854001 091 + 0,003
ONC: O nghién citu.
Bang 2. Tri sb xép gitta ctia 3 ONC theo 5 chi s6 da dang
S5 lom 137.07 0000 33227 38214 187.00
D5 phong phi 44,42 0,000 361,99 291,97 247,54
Shannon — Wiener 181,57 0,000 321,33 405,48 174,70
Simpson 199,03 0,000 313,36 415,84 172,30
Do déng déu 68,72 0,000 25537 383,36 262,78

ONC: O nghiéen ctu.

Bang 3. Cac dac trung cau tric va da dang phat sinh loai ciia 3 lam

phan

Dic trung ONC1 ONC2 ONC3
D6 nhiéu 58 73 82
Khoang céch phat sinh loai trung binh 25,32 25,54 26,82
Chi s6 quan hé thuan -0,99 2.24 0,06
Chi s6 phan loai thuan -0,99 -0,39 0,88
Khoang cach phéan loai trung binh 6,44 5,01 5,43
Khoang céch phét sinh loai 307,00 335,00 390,00
Rao’s da dang phat sinh loai 11,53 11,93 12,68

ONC: O nghién citu.
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3. Két Qua va Thao Luan
3.1. CAu tric va da dang loai ctia quan xa

Két qua Bang 1 cho thiy: Mat do lam phan
dao dong tit 1.577 cay/ha cay dén 1.968 cay/ha.
Duong kinh trung binh dao dong tit 8,74 cm dén
13,44 cm, chiéu cao trung binh ndm trong khodng
tir 7,09 m dén 11,55 m, tong tiét dien ngang lam
phan tit 23,62 + 0,17 m2/ha dén 40,79 + 0,36
m? /ha. Gia tri AGB nim trong khoang tit 93,05
+ 0,93 tan/ha dén 209,03 + 0,82 tan/ha.

Da dang loai cay c6 su khac biét nhidu gitta cac
lam phan. Gi4 tri s6 loai, do phong pht, chi s6 da
dang Shannon - Wiener, chi s6 da dang Simpson
va, do dong déu thap nhit 14 & Thita Thién Hué
véi gid tri clia cac chi s6 nay lan lugt 1a 8,65 +
0,23: 15,77 + 0,56: 1,91 + 0,03; 0,81 =+ 0,005; 0,85
+ 0,01; trong khi cac gia tri ndy cao nhét 13 § Gia
Lai (12,46 + 0,22; 17,27 £ 0,33; 2,39 + 0,02; 0,89
=+ 0,003; 0,91 £+ 0,003) (Bang 1).

Két qua Bang 2 cho thiy, gia tri x? tinh dugc
clia 5 chi s6 da dang dao dong trong khoang tit
44,42 dén 199,03, cac gia tri Sig. tuong tng bang
0,000, nho hon so véi 0,05, diéu nay cé nghia la
cac gia tri vé chi s6 da dang giita cac ONC 1a khac
nhau.

Duta vao tri sd xép hang gitta cic ONC (Béang
2) cho thay, ONC 2 c6 tri s6 xép hang ctia céc
chi s6 da dang 14 do nhiéu, Shannon - Wiener,
Simpson va do dong déu 1a cao hon so v6i ONC
1 va ONC 3. Ngoai ra, két qua Bang 1 ciing cho
thiy cac gia tri vé d6 nhiéu, Shannon - Wiener,
Simpson v do ddng déu ctia ONC 2 ciing cao
hon so v6i 2 ONC con lai, nhu vay cé thé két
luan raing ONC 2 da dang hon so véi ONC 1 va
ONC 3. Tuong ty, gia tri xép hang clia cac chi
s6 da dang va cac gia tri clia cic chi s6 da dang
6 ONC 1 cao hon so v6i ONC 3, nhu vay miic do
da dang loai cay cia ONC 1 cao hon so v6i ONC
3. Tri s6 xép hang 5 chi s6 da dang va gia tri clia
céc chi s6 da dang & ONC 3 13 nho nhat, chitng
t6 muc do da dang loai cay cia ONC 3 nho hon
so v6i ONC 1 va ONC 2.

3.2. Cau triic va da dang phat sinh loai

Sau khi chuan héa tén loai cay, ONC 1 gom c6
58 loai cay thuoc 58 chi va 32 ho khac nhau, cac
ho chiém da s6 bao gdm Euphorbiaceae, Fabaceae
va Lauraceae. ONC 2 gom 73 loai cay thuoc 59
chi va 37 ho khac nhau, mdi ho chi gdm 1-2 loai

cay; quan x& thic vat ring nay cb cic lodi cay
ua sang chiém wu thé nhu tram vé dé (Syzygium
zeylanicum), tram trang (Syzygium wightianum,)
va boi 16i vang (Litsea vang). ONC 3 bao gom
82 loai, thudc 67 chi va 42 ho khac nhau, phd
bién nhat 14 ho Lauraceae, Myrtaceae, Fabaceae
va Meliaceae.

Két qua trong Bang 3 cho thiy, chi s6 da dang
phat sinh loai Dp cling minh ching cho xu huéng
gidm ctia do nhiéu clia loai, Dp = 12,68 (ONC
3) va Dp = 11,53 (ONC 1). Gié tri MPD va PD
ciing cho thiy xu huéng gidm clia khodng cach
phét sinh t&t ONC 3 (MPD = 26,82 va PD =
390) xuéng ONC 1 (MPD = 25,32 va PD = 307).

ONC 1 c6 gia tri NRI < 0 va NTI < 0 cho
biét phat sinh loai dang déu (Bang 3). Ngugc lai,
ONC 3 ¢6 gia tri NRI > 0 va NTI > 0 cho biét
phéat sinh loai dang cum. O ONC 2, gia tri NRI >
0 cho biét cac loai trong quan x& c6 quan hé phat
sinh loai dang cum va gia tri NTI < 0 cho biét
phat sinh loai dang déu & cac phan nhanh ciia cay
phat sinh loai. Khoang cach phat sinh loai dugc
minh hoa thong qua gia tri MNTD, ONC 1 phat
sinh loai dang déu v c6 MNTD = 6,44, trong khi
ONC 3 phat sinh loai dang cum va ¢6 MNTD =
5,43.

MPD- Khoang cach phéat sinh loai trung binh;
NRI- Chi s6 quan hé thuan; NTI - Chi s6 phan
loai thuan; PD- Khodng céch phat sinh loai; Dp-
Rao’s da dang phat sinh loai; MNTD- Khoang
cach phan loai trung binh.

Cay phat sinh ching loai cia 03 ONC dugce
trinh bay trong Hinh 2 (ONC 1 vd ONC 2) va
Hinh 3 (ONC 3)

3.3. Quan hé giita sinh khdi trén mat dat
(AGB) vdi da dang loai

Két qua phan tich tuong quan giita sinh khoi
trén mat dat va cac chi sé biéu dién tinh da dang
lodi cho thiy mdi tuong quan yéu dén vira. Cu
thé, tai ONC 1 (Quang Binh), AGB c6 méi tuong
quan v6i do phong phu (d), s6 loai (S) va chi s6
Simpson (1-D), tuy nhién mdi quan hé nay & mic
yéu (R = 0,234). Tai ONC 2 (Thita Thien Hué),
AGB chi ¢6 mdi tuong quan véi s6 loai (S) va
mdi quan he nay ciing ¢ mic yéu (R = 0,198).
Tai ONC 3 (Gia Lai), AGB ¢6 mdi tuong quan
véi s6 loai (S), chi s6 Shannon-Wiener (H’), do
dong déu (J’), mdi quan hé nay ¢ mic vira (R =
0,332).

Phuong trinh tuong quan giita sinh khéi trén
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mat dat vi cac chi s6 biéu dién tinh da dang loai
ctia cac ONC cu thé nhu sau:

ONC 1: AGB = -5405,27 - 227,60 * S + 90,12 *
d + 8931,38 * (1-D)

ONC 2: AGB = -2080,94 + 821,60 * S

ONC 3: AGB = -1534971,81 + 341383,50 * S —
2233280,71 * H’ + 3441230,14 * J’

Tu cac phuong trinh tuong quan cho thiy:
AGB c¢6 mbi tuong quan thuan véi s6 loai (S)
& cad 3 ONC. Bién doc lap 1a do phong phi (d)
va chi s6 Simpson (1-D) chi xuat hién trong moi
tuong quan véi AGB & ONC 1 va déu c6 mdi
tuong quan thuan véi AGB. Tuong ty, bién doc
lap 12 chi s6 Shannon-Wiener (H’) va do dong déu
(J’) xuat hién trong moi tuong quan véi AGB &
ONC 3 va chi s6 Shannon-Wiener c6 mbi tuong
quan nghich véi AGB, do dong déu c6 mdi tuong
quan thuan véi AGB.

Cac yéu t6 mai truong sdng nhu anh sang, nhiét
do, lugng mua, loai dat va dia hinh c6 vai tro
quan trong trong qué trinh thich nghi vi ton tai
ctia mdi loai (Maire & ctv., 2012; Satdichanh &
ctv., 2019). Nghién ctu nay duge thuc hién trén
03 viung dia 1y khac nhau véi cac dieu kién moi
trudng khac nhau va da chi ra sy khac nhau ro
rét vé tinh da dang loai 6 03 ONC. Két qua cua
nghién cttu nay la tim ra minh ching ctia phat
sinh loai dang déu va dang cum ciia cic quan x4
thyc vat rimg.

Phat sinh loai dang cum cho thiy cac yéu td
moi trudng da lam thay ddi tap hop loai cay dan
dén cac loai cling ton tai c6 quan hé phat sinh
gan giii v6i nhau hon do ciing chia sé cac diéu
kién sdng tuong ti nhau (Burns & Strauss, 2011).
Phét sinh loai dang déu cho thiy qua trinh tuong
tac c6 chon loc da dan dén khoang cach phat sinh
loai déu hon gitta cac loai (Webb & ctv., 2002).
Nghién citu nay khong phat hien duge mbi tuong
quan chat gitta sinh khdi ritng va tinh da dang
loai ctia quan xa thyc vat than gd. Satdichanh &
ctv. (2019) da tim ra mdi tuong quan chat gitta
da dang phét sinh loai véi dinh dusng dat va do
cao dia hinh khi nghién cttu & riing thi sinh trén
nii khu vige Dong Nam A. Vi thé, cac nghien citu
tiép theo nén tim hidu mdi quan heé gitta sinh khéi
ritng véi tinh da dang loai gitta cac giai doan dién
thé két hgp phan tich anh huéng clia cac yéu tb
moi truong (Nguyen & ctv., 2020).

4. Két Luan

Nghién cttu nay dugce thyce hién trén ba viung
dia 1y khac nhau ¢ mién Trung va Tay nguyeén.
Dua vao dit lidu diéu tra trén céc 6 tieu chudn cé
kich thudc 16n, chiing toi két luan 1a (1) Gitta cac
6 nghién ciu, da dang loai cay c6 sy khac biét
théng ké ro rang; (2) Da dang phat sinh loai bao
gdm ci dang cum § ONC 3- Gia Lai va dang déu
3 ONC 1- Quang Binh, trong khi ONC 2-Thta
Thién Hué cho két qué chua ré rang; (3) Tuong
quan gitta tinh da dang loai va sinh khéi trén mit
dat & mic yéu téi mitc vira. Nhu vay, cic yéu to
vi tri dia Iy da anh hudéng dén tinh da dang va
da dang phéat sinh loai ciia quan x4a thyc vat ring
duge nghien ctu. Do dé, can ¢ cac nghién citu b
sung theo huéng két hgp cic yéu t6 moi trusng
song nhu khi hau, dia hinh, thé nhudng véi cac
giai doan dién thé cda ring dé tim ra cac mbi
tuong quan gitta cac yéu t6 hitu sinh va vo sinh.

Loi Cam Doan
Cac tac gid khong c6 bat ky mau thudn nao.
Loi Cam On

Nghién citu nay duge tai trg bdi Quy Phét trién
khoa hoc va cong nghé Qubc gia (NAFOSTED)
trong dé tai méa sé 106.06-2019.307.
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