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Abstract

This paper presents the effects of growth regulators, cuttings and substrate composition on the ability of Uncaria macrophylla
to sprout and root in nursery conditions in Ba Thuoc district, Thanh Hoa province. The study was experimentally arranged
from March to September 2020. The experiments were fully watered, maintained at 60 - 70% humidity, incubator size: 13
cm X 18 cm and arranged in a completely randomized block design with 3 replications. The experiment on the effects of
Uncaria macrophylla cuttings including young branches, twigs and hardwood branches with a length of 20 - 30 cm (with 2
dormant shoots). The results showed that using young twigs for propagating was better than young and hardwood branches.
The experiment on the effect of growth regulator IBA showed that the concentration of IBA 2.0% had the best effect on the
budding rate and rooting rate of cuttings. The experiment on the effect of the substrate included formula (G0): 100% forest soil
(control); formula (G1): 50% forest soil + 50% river sand; formula (G2): 40% forest soil + 40% river sand + 20% coconut fiber;
formula (G3): 40% forest soil + 30% river sand + 20% coir + 10% manure. The results showed that the formula (G3): 40%
forest soil + 30% river sand + 20% coconut fiber + 10% farmyard manure was the best substrate; budding rate reached 85.06%;
rooting rate reached 63.35%; shoot length 28.52 cm; numb er of roots/plant was 8.48 measured after 120 days of planting.
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CHE TAO DUNG DICH TU CHAT THAI HUU CO TRONG RAU CAI XANH
TREN HE THONG THUY CANH HOI LUU
Tran Thi Quy', Ngé Minh Ding”, Lé Thi Nu', Tran Thi Huong',
Nguyén Thi Trinh!, Nguyén Quang Thach!
TOM TAT

Cho dén nay cac nghién ctiu ché tao dung dich hiiu co cho trong rau trén hé théng thily canh con nhiéu
han ché. Trong nghién ctiu nay st dung cac nguén phé phdm ndng nghiép nhu: phan bo hoai, béo hoa dau va
phu phdm ca dé ché tao dung dich hitu co thuy canh. Két qua cho théy, duédi tac dong cta ché phdim KMINA-1
thiy phan va tao thanh cac dung dich phan bén hitu co ¢6 EC (2.922 - 4.525 uS/cm) va pH (6,3 - 6,4) phu hop
trong rau thuy canh. Két qua phén tich cho théy, san phdm rau cai xanh khi trong trén hé théng thay canh bing
cac dung dich hiiu co néu trén déu dat chat lugng vé€ vé sinh an toan thuc phdm. Rau céi xanh tréng bang dung
dich htiu co ché tao dugc tii phu phdm cé (dung dich dam cd) c6 cac chi tiéu chét lugng: chat kho, dudng téng
s0, vitamin C tuong duong véi rau trong bang dung dich thuy canh v6 co, déng thai cho nang suét cai xanh cao
hon khi trong bing cac dung dich hiiu co khéc. 0o ndng do dung dich dam ca 2%, nang sudt cai xanh dat 3,29
kg/m? (dat 77,23% so véi khi trong bang dung dich v6 cd). Dung dich dam cé c6 EC = 4.525 uS/cm, pH = 6,3;
ham lugng cac chat: N ts dat 2,64 g/L; PO, ts dat 4,34 g/L; K Ots dat 0,265 g/L; Cu dat 0,32 mg/L; Mn dat 6,25
mg/L; Zn dat 0,48 mg/L; Fe dat 50,92 mg/L, ham lugng cic kim loai ndng & dudi mtc cho phép (theo QCVN

03:2008/BTNMT vé gi¢i han ham lugng tong s6 ctia mot s6 kim loai nang trong dat nong nghiép).

T khéa: Cai xanh, thay canh, dung dich htiu co, phé phdm nong nghiép
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2 Vién Khoa hoc K¥ thuat Nong nghiép Mién Nam
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I. DAT VAN PE

Thi trudng cac san phdm nong nghiép hiu co
ngay cang phat trién manh, doanh s6 ban Ié thuc
phdm va d6 udéng hiiu co tli nam 2000 dén 2022
tang tu 18 ty USD lén 208 ty USD (Helga et al.,
2022) trong d6 rau la san phdm tiéu thu hang ngay.
Cac san phdm rau hiu co cd chit lugng t6t, ham
lugng cac chat chong oxy héa cao hon, ham lugng
kim loai nang thdp hon so véi rau trong bang phan
bén v co (Gomiero, 2018). Bén canh do, trong
hiiu co thuy canh lam phat trién céc vi sinh vat c6
lgi tao stic dé khang chong lai cac bénh truyén qua
dat va khong khi (Chinta et al., 2015) va canh tranh
v6i cac sinh vat c6 hai dé thuc day hé thong chéng
chiu (Williams and Nelson, 2016).

Mot s6 cong trinh nghién ctiu trén thé gisi da
mé ra hudng tao dung dich trong cay tli ngudn hiu
co rét trién vong nhu nghién ctiu ctia Kawamura et
al. (2014) 6 Nhat Ban cho két qua kha quan khi st
dung chat thai thuc phdm lam phan bon ti dich ¢4
thity phén va rugu ng6; & Thai Lan, st dung két hgp
mat duong thai, nuéc ham 1o chung cit va 14 mia
(Phibunwatthanawong and Riddech, 2019), sau
khi tht nghiém cdc ty 1¢ khac nhau ctia cac dung
dich nay, cac tac gia da tim thidy mot dung dich
cho téc do tang trudng clia rau trong tuong duong
v6i dung dich ché tit phan bén hoéa hoc. Theo quy
trinh cta Han va Atsushi (1997), Nguyén Thi Ngoc
Dinh va cs. (2015) da ché tao dung dich thay canh
hiiu co ti phu phdm ddng thuc vat thu dugc dung
dich goc c6 ty 1é N: P: K tuong ting 1.344; 592,1;
1.941,7 mg/L, nong do dung dich 3 - 4% thich hgp
trong rau muong thiy canh, ndng suat dat 1.914,78
- 1.746,39 g/hop, ham lugng NO, thap, do Brix cao
(5,83 - 6,33); Hoang Thi Mai va cs. (2021) khi trong
rau xa lach va céi ngot bang dung dich hiiu co ti
ba dau nanh trén hé thong thiy canh cho d¢ Brix
cuia rau cao hon 2,2 - 2,8% ddi véi rau xa lach, 0,5
- 1,3% déi véi rau cdi ngot, ham Iugng NO," trong
rau thuong phdm ciing thip hon 3 14n so v6i dung
dich déi chiing v6 co Knop.

Tuy nhién, d€ trong rau thtly canh htiu co, viéc
nghién ctiu ché tao ra dung dich trong cé y nghia
quan trong hang dau nhung chua dugc nghién ctiu
day du. bay cting 1a van dé méi cta khoa hoc thé
giGi va Viét Nam rét cAn nghién ctiu va phat trién.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu
- Phan bo 0 hoai, phu phdm ¢4, béo hoa dau tuoi.
- Ché phdm KMINA-1: T6 hgp ctia cac nhom
vi sinh vat: Lactobacillus spp. (1 x 10°), Bacillus

spp. (1 x 10°), Saccharomyces spp. (2 x 10%) va
Rhodobacteria spp. (4 x 108).

- Mdy do SPAD cam tay Konica Minolta - Nhat
Ban, mdy do EC Hana HI98303, may do pH H198127,
thung nhua, dan trong thiy canh, gia thé,...

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp bé tri thi nghiém
a) Thi nghiém 1: Ché tao va xdc dinh ham lugng cdc
chat dinh dudng, kim loai nang va vi sinh vat gay hai
trong dung dich hiiu co ché tao dugc

Tién hanh ché tao dung dich dinh duéng theo
phuong phap phan giai cac vat liéu hitu co nho hé
vi sinh vét phan gii (ché phdm KMINA-1 do Vién
Nghién ctiu va Phat trién Sinh hoc Nong nghiép
Tién tién - Truong Dai hoc Nguyén Tt Thanh san
xudt) bé sung trong thung suc khi. Tham khao quy
trinh ché tao dung dich dinh dudng tii cac nguyén
liéu dong thuc vat ctia Hao va Atsusha (1997) ti 1é
1:10 dé€ tién hanh bé tri cac cong thic thi nghiém
gom: CT1: St dung phan bo u hoai: 5 kg (PB-5);
CT2: St dung phan bo 0 hoai: 10 kg (PB-10); CT3:
St dung Béo hoa dau tuoi: 5 kg (BHD-5); CT4: Su
dung Beo hoa dau tuoi: 10 kg (BHD-10); CT5: St
dung phu phim c4 tuoi: 10 kg (CA-10). Thi nghiém
bé trilap lai 3 1an, mdi 1an 1dp 1a 1 thung u.

Céch thuc hién: Cac ngudn vat liéu tii phu phdm
c4, phan bo va béo hoa dau dugc cho lan lugt vao cac
thuing nhua c6 dung tich 100 lit. B6 sung: 50 lit nudc,
500 mL ché phdm KMINA-1 va 3 kg mét ri duong
vao roi tron déu, dung vai man bit lai d€ tranh tiic
hoi. bat thuing da 4 6 noi tranh nuéc mua.

b) Thi nghiém 2: Nghién ciiu thii nghiém trong rau
cdi xanh trén hé thong thiy canh hoi luu bang cdc
loai dung dich ché tao dugc

Thi nghiém 1 yéu t6 b6 tri theo kiéu hoan toan
ngau nhién, 4 cong thic x 3 l4n ldp lai, méi 6 co
s& theo doi 10 cay. CT1: Dung dich thty canh vo
co Hoagland (d6i chiing); CT2: Dung dich hiiu co
tt phén bo; CT3: Dung dich hiiu co ti phu phim
ca (dung dich dam ca); CT4: Dung dich htiu co tu
beo hoa dau.
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Dung dich dinh duéng v6 co Hoagland cé
thanh phan: N: 0,21 g/L; K: 0,24 g/L; Ca: 0,2 g/L;
P: 0,031 g/L; S: 0,064 g/L; Mg: 0,048 g/L; B: 0,0005
g/L; Fe: 0,005 g/L; Mn: 0,0005 g/L; Zn: 0,00005 g/L;
Cu: 0,00002 g/L; Mo 0,00001 g/L.

Céc dung dich v6 co va hitu co trong rau cai xanh
trong thi nghiém cé EC duy tri & 2.000 pS/cm, pH
6,2 - 6,5, EC va pH dung dich dugc theo déi va b6
sung dinh dudng dinh ki 7 ngay/lan, diéu chinh pH
bang ddm dn (Nguyén Thi Ngoc Dinh va cs., 2015).
¢) Thi nghiém 3: Nghién ciiu nong dé dung dich dam
cd thich hgp trong rau cdi xanh trén hé thong thiiy
canh hoi luu

Thi nghiém bé tri theo ki€u hoan toan ngau
nhién 1 yéu t6, 4 cong thiic x 3 1an ldp lai, mdi 6 co
s& theo doi 10 cay. CT1 (PC): Dung dich thuy canh
v co Hoagland (déi chiing); CT2: Dung dich dam
ca 4%; CT3: Dung dich dam ca 2%; CT4: Dung
dich dam ca 1%.

Dung dich v6 co Hoagland c6 EC = 1.500 pS/cm,
dung dich dam cd 4; 2 va 1% c6 EC lan lugt la:
1.500; 1.005 va 530 pS/cm. B6 sung dinh dudng
bang céch cho dung dich goc vao sao cho EC dung
dich trong bang véi EC ban ddu ¢ mobi cong thuc,
dinh ki 7 ngay bS sung dinh dudng 1 lan, duy tri
pH céc dung dich tii 6,2 - 6,5 bang ddm gao.

2.2.2. Chi tiéu theo doéi

- Theo déi EC, pH cac dung dich ché tao qua cac
moc thoi gian 8 h; 1, 5, 10, 15, 20 va 25 ngay sau khi
u nguyeén liéu v6i ché phdm KMINA-1.

- Céc dung dich dinh dudng ché tao dugc gti
mau phén tich tai Vién Nghién ctiu va Phat trién
Vung theo cidc phuong phdp phan tich: Chi tiéu
Nts: TCVN 8557:2010, PO, ts: TCVN 8563:2010,
K,O ts: TCVN 8557:2010, Cd: TCVN 9191:2018,
Pb: TCVN 9290:2018, As: TCVN 8467:2010,
Hg: TCVN 10676:2015, Ca: TCVN 9284:2012,
Mg: TCVN 9285:2012, Cu: TCVN 9286:2018,
Mn: TCVN 9288:2012, Fe: TCVN 9283:2018
Zn: TCVN 9289:2012.

- Cdc chi tiéu phan tich chét ligng rau: NO,
theo TCVN 8742:2011, dudong tong s6 theo TCVN
4594-88, vi sinh vat gay hai (E. coli, Salmonella)
theo phuong phdp nudi cdy trén mdi tuong dac
hiéu. Cdc mau rau dugc phén tich tai Vién Nghién
ctiu Rau qua.
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- Chi tiéu sinh trudng cay: Chiéu cao cay (cm), s6 1a
(1a), chi s6 SPAD dugc theo doi dinh ky 7 ngay/lan. Sau
28 ngay tréng, can ning sudt ca thé (g/ciy) (NSCT),
ndang suat ly thuyét (kg/m?) (NSLT) = NSCT x mét
do trong (100 cay/m?), nang suét thuc thu (kg/m?)
(NSTT).

2.2.3. Phuong phdp xii ly sé liéu

S6 liéu dugc téng hgp va xti ly bang phdn mém
Microsoft Excel 2015 va SAS 9.1.3.
2.3. Thoi gian va dia diém nghién ciiu

Thi nghiém dugc tién hanh tu thang 4/2022 dén
thang 11/2022 tai Vién Nghién ctiu va Phat trién
Sinh hoc Nong nghiép Tién Tién - Trudng Dai hoc
Nguyén Tat Thanh, Trau Quy - Gia Lam - Ha Noi.

I1I. KET QUA VA THAO LUAN

3.1. Két qua ché tao dung dich hiiu co trong rau

Su phan huy cic chat trong dung dich dinh
dudng ché tao dugc thé hién qua su thay d6i EC va
pH dung dich.

Bang 1 va 2 cho thdy duéi tac dong ctia cac vi
sinh vat htiu hiéu, cac vat chat dau vao phan huay
cang manh thi EC dung dich cang tang cao va dén
mot gia tri nhat dinh khi dung dich da phan huay
hoan toan; cac nguyén liéu dau vao c6 gid tri dinh
dudng khac nhau: nguén N tii dong vat nhu phu
phdm c4, N tu thyc vat nhu béo hoa dau, dinh
dudng tti phan bo 0 hoai véi khdi luong st dung
nguyén liéu dau vao khac nhau sau khi hoan toan
phan huy sé tao ra thanh phan dinh duéng khac
nhau, gia tri EC khac nhau.

Sau khi 0 10 ngay dau tién, & cac cong thic st
dung ngudn vat liéu phan bo hoai va beo hoa dau
¢6 EC dung dich tang manbh, sau d6 ti ngay thi 10
dén 25 ngay sau 0 hau nhu khong ting thém, va sy
sai khac khong cé y nghia thong ké. Biéu dé chiing
to dung dich da & trang thai phan hty hoan toan
cac vét chét chi sau 10 ngay 4. Khoi lugng dau vao
cang nhiéu thi mic EC dung dich cang cao, & cac
codng thiic st dung nguyén liéu dau vao 10 kg (phéan
bo, beo hoa dau) déu c6 EC dung dich cao hon khi
chi st dung 5 kg: EC dung dich beo hoa dau 10 kg
va 5 kg lan lugt dat 2.922 va 3.205 uS/cm; EC dung
dich phan bo 10 kg va 5 kg lan lugt dat 4.990 va
3.527 pS/cm. pH ctia cac dung dich dao dong tu
6,3 - 6,4 (Bang 2).
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Bang 1. Sy thay d6i EC trong qua trinh thuy phan tao dung dich géc tit béo hoa dau

va phéan bo va phu phdm
Thsi gian sau & EC dung dich ché tao

BHD-10 BHD-5 PB-10 PB-5 CA-10

Bét dau 1525¢ 1487¢ 1689¢ 1521¢ 1432¢
8 gio 25644 21124 26724 25184 2840f

1 ngay 3168° 2588¢ 3324¢ 2769° 3215¢
5 ngay 3365° 2703b 3594° 2996 3525¢
10 ngay 3585* 2915* 3704* 3198* 3847¢
15 ngay 3625* 2914* 3711° 3204* 4214°
20 ngay 3628* 29217 37122 32022 4521°
25 ngay 3627% 2922* 3715% 3205* 4525*
CV (%) 57 6,61 5,74 3,88 5,44
LSD,,, 147,67 118,96 98,42 191,53 209,08

Ghi chii: Chii cdi “a,b,c,...” thé hién su sai khdc c6 y nghia thong ké theo cot, cdc chit cdi giong nhau c6 sy khdc biét

khong cé y nghia thong ké & do tin cdy 95%.

Bang 2. Su thay d6i pH trong qua trinh thay phan tao dung dich géc tii beo hoa dau
va phéan bo va phu phdm ca

Dung dich ché tao
Thoi gian sau

BHD-10 BHD-5 PB-10 PB-5 CA
Bit daun 59 59 5,7 57 58
8 gio 6,2 6,1 6,2 6,2 6,0
1 ngay 62 6,2 6,3 62 6,2
5 ngay 6,2 6,2 6,4 6,3 6,3
10 ngay 6,3 6,3 6,4 6,3 6,4
15 ngay 6,4 6,3 6,4 6,4 6,2
20 ngay 6,4 6,3 6,4 6,4 6,3
25 ngay 6,4 6,3 6,4 6,4 6,3

Doi v6i dung dich G tit phu phim cé tuoi, sy
phéan hay dién ra cham hon, sau 20 ngay G dung
dich dat dén trang thai phan hay hoan toan, EC
dung dich & 25 ngay sau  hau nhu khong tang so
v6i thoi diém 20 ngay sau 0 (khac biét khong cé y
nghia thong ké). EC dung dich dat 4.525 uS/cm, pH
dung dich dat 6,3. Nguyén Thi Ngoc Dinh va cs.
(2015) da ché tao dung dich hiiu co ti d4u tuong
c6 thanh phan: N = 1,34 ¢g/L; P,O, = 0,59 g/L;
KO = 1,94 g/l; S = 245 g/L; Mg = 1,35 g/L;

Ca = 2,57 g/L; chi s6 pH dung dich 6n dinh trong
khoang 6 - 7; TDS ctia dung dich & nong d¢ pha
loang 4% dat 1,63 g/L. C6 thé thdy, cac dung dich
htiu co ché tao dugc tii phan bo @ hoai va béo hoa
dau déu c6 ham lugng N gan tuong duong véi dung
dich dugc ché tao tu dau tuong, nhung dung dich
ché tao tii phu phdm cd c6 ham lugng dinh dudng
cao hon (N = 2,64 g/L, P,O, = 4,34 g/L), riéng K.O
thap hon = 0,265 g/L (Bang 3).
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Bang 3. Két qua phan tich vé ndng d6 mot s6 chét trong cac dung dich sau khi ché tao

Chi tiéu Pon vi BHD-10 BHD-5 PB-10 PB-5 CA Gidi han cho phép (**¥)
Nts' g/L 1,11 0,546 1,66 1,39 2,64
PO, ts g/L 0,046 0,058 0,052 0,058 4,34
K Ots g/L 0,112 0,107 0,076 0,118 0,265
Cd’ mg/L 0,0005 0,003 0,008 0,001 2
Pb~ mg/L 0,861 0,417 1,11 0,823 70
As’ mg/L 0,052 0,115 0,185 0,262 0,035 12
Hg mg/L - 0,027 - -
Ca mg/L 334,0 3243 438,3 606,1 -
Mg mg/L 133,8 106,5 111,5 198,6 -
Cu mg/L 2,71 2,71 0,48 3,11 0,32 50
Mn’ mg/L 2,53 2,13 4,52 5,46 6,25
Fe' mg/L 34,7 439 45,1 29,9 50,92
Zn' mg/L 8,14 8,91 8,27 7,72 0,48 200

Ghi chi: (*) Chi tiéu dugc VILAS cong nhdn; (**) Gidi han kim logi ndng cho phép trong ddat néng nghiép theo
QCVN 03:2008/BINMT. Cdc mau dugc phan tich tai Vién Nghién ctiu va Phdt trién Ving - Bo Khoa hoc va Céng nghé.

Bang 3 cho thdy, thanh phan ctia dung dich hiiu
co ché tao dugc déu cé du cac nguyén t6 N, P, K
va cac nguyén t6 trung, vi lugng cin thiét cho cay
trong. Trong do, Ni-to (N) chiém ti trong cao nhét
§ tat cd cac mau dung dich ché tao dugc (dac biét
la dung dich ti phu phdm cd c6 Nts cao nhat, dat
2,64%), day la nguon dinh dudng cung cap cht yéu
dong vai tro quyét dinh trong qua trinh trao doi
dudng chat va nang lugng cta cdy trong, qua do
quyét dinh dén ndng suit cay trong. Ham lugng

cac kim loai nang trong cac dung dich déu 6 mtic
rat thdp so véi ngudng cho phép (theo QCVN
03:2008/BTNMT vé gidi han ham lugng cta mot
s0 kim loai ndng trong dit nong nghiép).
3.2. Két qua trong rau cai xanh trén hé thong thay
canh hdi luu bang cac dung dich hitu co tu ché
Tién hanh tht nghiém trong rau cai xanh trén
hé thong thty canh héi luu bang cdc dung dich tu
ché dé danh gia nang suét chat lugng rau cai xanh.

Bang 3. Anh hudng ctia cac loai dung dich hitu co tdi sy sinh truéng
va nang sudt clia rau cai be xanh

DC- Dung dich v6 co Hoagland 38,60° 12,13 70,52° 7,05 4,11 100 29,37
Dung dich dam ca 35,76 11,80 55,65" 5,57 3,22° 78,34 30,47°
Dung dich béo hoa dau 28,77° 10,92° 41,15¢ 4,12 2,81° 68,37 30,33°
Dung dich phan bo 24,10¢ 11,03° 41,43¢ 4,14 2,83k 68,86 29,60°
CV (%) 59 3,87 513 6,66 5,62
LSD, 3,56 0,39 5,26 0,41 0,91

Ghi chii: Chit cdi “a,b,c,..” thé hién sy sai khdc c6 y nghia thong ké theo cot, cdc chii cdi giong nhau c6 sy khdc biét
khéng cé y nghia thong ké & do tin cdy 95%.
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DUNG DICH
vO co

e i

DUNG DICH
PAM CA

Hinh 1. Rau cai be xanh trong trén hé thong thiy canh héi luu
stt dung cac dung dich hiiu co khac nhau va vo co

Cai be xanh trong trén hé thong thuy canh hoi
luu sinh trudng phat trién va ning suét tot nhét khi
st dung dung dich dinh duéng thiy canh vo co,
ndng sudt dat 4,11 kg/m* Tuy nhién, rau cai xanh
khi trong trén thuy canh st dung cac dung dich
hiiu co ché tao dugc (dung dich dam ca, dung dich
beo hoa dau, dung dich phan bo) cay sinh trudng
phat trién tuong déi tét, cho nang suit dat 68 - 78%

so v6i khi trong thuy canh vo co, dong thoi khi su
dung cac dung dich thiy canh hiiu co la cai xanh
cho chi s6 SPAD cao hon khi trong bang dung dich
vo co. Trong dé, st dung dung dich thuy canh hitu
co dam ca cdy sinh trudng phat trién t6t nhat, ning
sudt dat 3,22 kg/m?, dat 78,34% so véi khi trong
bang dung dich v6 co, dong thoi chi s6 diép luc
cling dat cao nhat (30,47) (Bang 3).

Bang 4. Thanh phén cac chit c6 trong rau cai be xanh trong thiy canh

béang dung dich hitiu co
Mau rau cai xanh trong trén cac dung dich
2 ia Gi6i han
Chi tiéu Dung dich Dung dich Dung dich Dung dich beo cho phép (*)
vé co phan bo dam cd hoa dau

Chét kho (%) 5,59 5,81 6,02 5,51
Dbuong tong s6 (%) 0,639 0,717 0,670 0,608
Vitamin C (mg/100g) 35,85 41,51 36,79 37,74
Nitrate (mg/kg) 896 702 628 934 <500
E. coli 1,1 - 1,4 - 10%- 10°
Salmonela - - - - 0

Ghi chii: Ham lugng cdc chdt tinh theo khoi lugng tudi ciia phdn dn dugdc; ddu (-): khong phdt hién; (*): Gidi han du
lugng nitrate cho phép trong mot sé logi rau ho cdi: bap cdi, su hao, sip 1o, cii cdi theo Quyét dinh 99/2008/QD-BNN va
gidi han 6 nhiém vi sinh vat trong rau theo QCVN 8-3:2012/BYT.
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Rau cai xanh khi trong trén hé thong thuy canh
hoi luu st dung dung dich tréng hiiu co phan bo
cho ham lugng dudng téng s6 va vitamin C cao
nhit, tuy nhién cai xanh tréng bang dung dich dam
ca cho nang sudt cao nhat trong 3 loai dung dich
hiiu co ché tao dugc, dat 3,22 kg/m?* (dat 78,34%
so v6i nang suét khi trong vo co), dong thoi ham
lugng chat kho cao dat (6,02%), dudng téng s6 dat
0,67%, vitamin C dat 36,79 mg/100 g. Cac vi sinh
vat giy hai & trong gidi han cho phép, du lugng
nitrate trong rau cai xanh & cac cong thtic st dung
dung dich ché tao dugc tlii phan bo va phu phim
ca thdp hon so véi rau cdi trong bang dung dich vo
co. Rau cai ngot va xa lach trong bang dung dich
htiu co tii ba dau nanh c¢6 ham lugng nitrate thap
hon 3 1an so véi khi trong bang dung dich v6 co
Knop (Hoang Thi Mai va cs., 2015). Tuy nhién, du
lugng nitrate trong rau cai xanh & tit ca cac mau

thu dugc déu 6 miic vugt so véi quy dinh vé gidi
han du lugng nitrate cho phép trong mot s6 loai
rau khac thudc ho cai (bap cai, su hao, sup 1o, ct cai)
theo Quyét dinh 99/2008/QD-BNN la < 500 mg/kg.
Du lugng nitrate trong rau cai xanh cao c6 thé do
nong do dung dich trong st dung trong thi nghiém
cao (EC = 2.000 pS/cm), dan dén tich lay nitrate
trong rau cao. Két qua nay giup dinh huéng lua
chon noéng do dung dich trong thip hon trong thi
nghiém ti€p theo.

3.3.Nong d6 dung dich dam ca thich hgp trong rau
cai xanh hiiu co trén hé thdng thiy canh hoi luu

Nong d6 dung dich trong anh hudng truc tiép dén
sinh trudng va nang sudt cay trong. Nong do dung
dich qua thap hodc qua cao déu anh hudng dén qua
trinh t6ng hgp cac chat cta cdy. Do d6 cin xac dinh
dugc nong doé dung dich thich hgp trong cay.

Bang 5. Anh hudng ctia ndng d6 dung dich dam c4 dén sy sinh trudng va ning suft ctia rau cai be xanh

trong trén hé thong thuy canh héi luu

ﬁﬁ:ﬁfﬁﬁh thiy canh v6 co 37,50° 12,10° 71,08 7,11 4,26° 100 28,54
Dung dich dam c4 4% 3375 | 1157 | 54,79 5,48 3,320 77,93 30,36°
Dung dich dam c4 2% 32,87 | 11,33 | 5563 5,56 3,200 77,23 30,32°
Dung dich dam c4 1% 20,24 9,82 28,68¢ 2,87 1,96° 46,01 26,77
CV (%) 8,50 9,48 9,16 6,13 2,74
LSD,,, 4,98 2,00 9,06 0,37 1,50

Ghi chii: Chit cdi “a,b,c,..” thé hién sy sai khdc c6 y nghia thong ké theo cot, cdc chii cdi giong nhau cé sy khdc biét

khong cé y nghia thong ké 6 do tin cdy 95%.

Rau cdi xanh sinh trudng va phat trién t6t nhat
¢ nong do dung dich dam cd 2 - 4%, nong d6 dung
dichloang (1%) khong cung cdp du dinh duéng cho
cdy sinh trudng phét trién nén ning sudt kém. O
ndng do dung dich dam ca 2 - 4%, sinh trudng phat
trién va ning sudt rau cai xanh khac biét khong c6
y nghia thong ké. Nhu vay lya chon st dung dung
dich dam ca 2% troéng rau cai xanh trén h¢ thong
thtly canh hoi luu, gitp giam chi phi phan bon ma
van dam bdo nang sudt rau, thay thé cho dung dich
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thiy canh vo co, cdy sinh trudng tot, nang sudt dat
3,29 kg/m? (dat 77,23% ning suit so vdi trong bang
dung dich v6 co).

Két qua bang 6 cho thay, khi stt dung nong do
dung dich dam ca 2% tréng rau cai xanh trén hé
thong thuy canh hoi luu, ham lugng chat kho dat
5,05%, duong tong s6 dat 0,919%, vitamin C dat
42,22 mg/100 g, du lugng nitrate trong rau ¢ muc
cho phép (432 mg/kg), cac vi sinh vét gay hai cling
& dudi ngudng cho phép.
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Bang 6. Thanh phan cac chét ¢ trong rau cai be xanh trong thuy canh
bang dung dich dam cé 2%

Chi ticu Chitkhé | Duongtdngsd | Vitamin C Nitrate Vi sinh vat (TB/g) ()

(%) (%) (mg/100 g) (mg/kg) (*) E.coli | Salmonela
Rau cai xanh 5,05 0,919 42,22 432 0,4 -
Gi6i han cho phép < 500 10° - 10° 0

Ghi chii: Ham lugng cdc chdt tinh theo khoi lugng tuoi ciia phdn dn dugc; ddu (-): khong phdt hién; (*): Gidi han 6

nhiém vi sinh vdt trong rau theo QCVN 8-3:2012/BYT.

IV.KET LUAN VA BE NGHI

4.1. Két luan

ba ché tao dugc cac dung dich dinh dudng hiiu
o tl ngudn vt liéu: phan bo hoai, beo hoa dau, phu
phim ca. Trong d¢, sti dung dung dich dam ca da
ché tao dugc c6 ham lugng cac chat: Nts dat 2,64 g/L,
PO, ts dat 4,34 g/L, K,O ts dat 0,265 g/L, Cu dat
0,32 mg/L, Mn dat 6,25 mg/L, Zn dat 0,48 mg/L,
Fe dat 50,92 mg/L, ham lugng cac kim loai ndng &
duéi mtic cho phép (theo QCVN 03:2008/BTNMT
vé gi6i han kim loai ndng cho phép trong dat nong
nghiép) phu hgp nhat dé tréng rau cai xanh trén hé
thong thiy canh, 6 nong d6 dung dich 2% phu hgp
trong rau cai xanh, cay sinh trudng phat trién tét,
nang sudt cao, dat 3,29 kg/m? (77,23% so véi khi
trong bang dung dich v co), dat cac tiéu chudn an
toan vé sinh thuc phdm.

4.2. D€ nghi

Nghién ctu thu nghiém trong rau bang dung
dich dam cd trén nhiéu déi tugng rau, qua khac
nhau d€ ting dung két qua nghién ctiu vao san xuét
rau qua hiiu co.
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Making hydroponic solution from organic wastes for growing Brassica juncea
on a hydroponic system
Tran Thi Quy, Ngo Minh Dung, Le Thi Nu, Tran Thi Huong,
Nguyen Thi Trinh, Nguyen Quang Thach
Abstract

So far, the research on making organic solution for growing vegetables on hydroponic system is still limited. In this
study, agricultural wastes such as cow manure, azola and fish waste products were used to make hydroponic organic
solutions. The results showed that, under the influence of the preparation KMINA-1, it decomposes and forms
organic fertilizer solutions with electrical conductivity (from 2922 - 4525 uS.cm™) and pH (from 6.3 - 6.4) suitable for
growing vegetables on hydroponics. The results of the analysis showed that the Brassica juncea products grown in the
hydroponic system with the above organic solutions are of good quality in terms of food hygiene and safety. B. juncea
grown with organic solution made from fish waste by-products (fish protein solution) had the following quality
criteria: dry matter, total sugar, vitamin C equivalent to vegetables grown with inorganic hydroponic solution. At the
same time, the yield of B. juncea was higher when grown with other organic solutions. At a concentration of 2% fish
protein solution, the yield of B. juncea reached 3.29 kg.m*" (reaching 77.23% compared to inorganic solutions). The
fish protein solution had electrical conductivity of 4,525 pS.cm™, pH = 6.3, the content of substances: total nitrogen
reached 2.64 g.L, total P,0,4.34 gL, total K,O 0.265 g.L'!, Cu** of 0.32 mg.L"', Mn** 6.25 mg.L"", Zn** 0.48 mg.L",
Fe** 50.92 mg.L", the content of heavy metals was below the allowed level (according to QCVN 03:2008/BTNMT on
total content limit of some heavy metals in agricultural soil).

Keywords: Brassica juncea, hydroponics, organic solution, agricultural waste
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KHA NANG PHONG TRI BENH HEO XANH HAI GUNG DO VI KHUAN
Ralstonia solanacearum GAY RA CUA MOT SO CHUNG XA KHUAN
Pham Thanh Sang', Lé Minh Tudng?
TOM TAT

Muc tiéu ctia nghién ctiu 1a nham tim ra chung xa khuén cé kha nidng quan ly bénh héo xanh hai gting
do vi khuén Ralstonia solanacearum giy ra. Kha nang do6i khang cua 30 chung xa khuén d6i vé6i vi khuidn
R. solanacearum dugc thuc hién trong diéu kién phong thi nghiém véi 5 1an 1dp lai. Két qua cho thiy 2 chiing
xa khudn UMT-KG51 va UMT-KG201 thé hién kha nang d6i khang cao véi vi khuén R. solanacearum véi ban
kinh vong v6 khuén 14n lugt la 9,8 mm va 15,3 mm dén thoi di€m 7 ngay sau thi nghiém. Kha nang phong trii
bénh héo xanh hai gling ctia 2 chung xa khudn (UMT-KG51 va UMT-KG201) ciing dugc thuc hién trong diéu
kién nha luéi véi 5 lan 1dp lai. Két qua cho thdy, ching xa khuidn UMT-KG51 khi tudi két hgp 2 ngay trude va

"Hoc vién cao hoc nganh BVTYV, truong bai hoc Cin Tho
2 Truong Nong nghiép, truong Pai hoc Can Tho
* Téac gia lién hé, email: Imtuong@ctu.edu.vn
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2 ngay sau khi lay bénh nhan tao cho ty 1é bénh thap nhat 1a 32,04%, chi s6 bénh thap nhat 1a 27,99% va hiéu
qua giam bénh cao nhat 1a 69,57% va tuong duong véi nghiém thiic d6i chiing thuéc héa hoc dén thoi diém

36 ngay sau khi lay bénh nhan tao.

Tu khoa: Bénh héo xanh Gting, Ralstonia solanacearum, xa khudn

1. DAT VAN PE

Bénh héo xanh hai gling do vi khudn Ralstonia
solanacearum la moét trong nhiing bénh rat pho
bién va quan trong vi bénh xudt hién gay hai di¢n
rong, gy anh hudng nghiém trong dén sinh trudng
va ndng sudt ca gling. Vi khudn R. solanacearum la
loai géy hai da ky chu véi nhiéu chiing, noi sinh hoc
khac nhau, c6 thé ton tai lau dai trong dat, trong
tan du, giéng nhiém bénh (Nguyén Van Vién va
Do Tan Dung, 2003). Viéc 4p dung bién phap héa
hoc dugc nong dan uu tién st dung trong phong
trti bénh do mang lai hiéu qua cao va giai quyét kip
thoi sy lay lan ctia mam bénh, tuy nhién viéc su
dung nhiéu va lam dung thudc gay ra tac dong tiéu
cic dén moi trudng va con ngudi nhu: O nhiém
moi trudng, lam mét sy can bang va da dang sinh
hoc trong tu nhién, ting tinh khang thudc cua
nhiéu dich hai, xuit hién thém nhiéu loai dich méi
dan dén hiéu lyc cta thudc bi han ché va giam
sut (Backman et al., 1997). Nhdm phat trién nong
nghiép theo hudng bén viing va khac phuc nhiing
nhugc diém cta thudc héa hoc, nhiéu bién phap
quan ly dich hai biang bién phép sinh hoc dugc st
dung nhu: kich thich tinh khang bénh, vi sinh vat
doi khang da dugc ting dung d€ phong trii tac nhan
gay bénh cay trong boi nhiéu co ché khac nhau.
Trong nhém vi sinh vét c6 lgi thi xa khudn thudc
chi Streptomyces la nhom c6 trién vong véi nhiing
ddc diém ndi bac nhu tiét ra nhiéu chat khang
sinh (streptomycin, validamycin, kasugamycin,
gentamycin,...) cdc enzyme ngoai bao (chitinase,
glucanase, protease, lipase...), canh tranh, ky sinh
mam bénh dé chdng lai cac tac nhan gay hai cay
trong (Palaniyandi et al., 2013). Ngoai ra, chung
con giup kich khang cho cay hoac kich thich cay
phat trién (Lé Minh Tuong va cs., 2016). Trong
nhiing nam gan day, da c6 nhiéu nghién ctu vé st
dung xa khuén c6 kha niang quan ly mét s6 bénh
hai do vi khuén géy ra trén cay trong nhu bénh théi
bong hué do vi khudn Erwinia sp. giy ra (Nguyén

Thanh Tuén va cs., 2023); bénh héo xanh trén cay
khoai lang do vi khudn Ralstonia solanacearum
gy ra (Huynh Truong Giang, 2017); bénh théi
ct khoai moén do vi khuidn Erwinia sp. gay ra (Lé
Minh Phuong, 2019); bénh soc trong trén lua do
vi khudn Xanthomonas oryzae pv. oryzicola (Téang
Kim, 2020). Nhu véy, st dung xa khudn nhu tac
nhan sinh hoc trong phong tri bénh héo xanh hai
gling do vi khudn Ralstonia solanacearum gay ra la
mot huéng di méi va day trién vong.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctu

- Nguén vi khuén: Chung vi khudn Ralstonia
solanacearum nhan dugc ti khoa Bao vé thuc vat,
truong Pai hoc Can Tho. Chung vi khudn nay
dugc thu thap ti mau bénh cé triéu chiing dién
hinh ctia bénh héo xanh hai gling do vi khudn
R. solanacearum gay ra va c6 kha nang gay bénh nang
nhat trong s6 14 chung vi khuén phén lap dugc.

- Nguon xa khuén: Xa khudn dugc phén lap tu
dat trong gling cung véi dia di€ém thu mau vi khuin
gay bénh. Mau dat dugc 1y xung quanh vung ré
gling va cach mat dat 10 - 20 cm, khong lay nhiing
mau dat trén bé mdt va xa viing ré. Mau dét cho
vao tdi nilon riéng Ié. Sau do, mang vé phong thi
nghiém bénh cay ton tri & nhiét d6 phong va dugc
phan lap theo phuong phap ctia Hsu va Lockwood
(1975). Céac chiing xa khudn budc dau dugc xac
dinh thudc chi Streptomyces va dugc ky hiéu UMT-
KG (mau thu tai huyén U Minh Thugng, tinh
Kién Giang).

2.2. Phuong phap nghién ctiiu
2.2.1. Thi nghiém 1: Khao sat kha niang ddi khang

ctia cac chung xa khudn d6i véi vi khuin Ralstonia
solanacearum & diéu kién phong thi nghiém

- B6 tri thi nghiém: Thi nghiém dugc bé tri hoan
toan ngau nhién mot nhan t6 véi 5 lan 1dp lai.
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