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TOM TAT

Dinh duéng hiiu co trong hé théng ca - rau (aquaponics) tii chdt thai cua ca liéu c6 du dinh duéng cho sy
sinh trudng va phét trién ctia rau trong hé thong? Dé tra 16i cau hoi nay, thi nghiém 1 nhan t6 nghién ctiu anh
hudng cua mot s6 loai dung dich dinh duéng hiiu co bé sung qua ld khac nhau dén sinh truéng, nang suit va
chét lugng ctia rau dén do dugc trong trong hé thong ca - rau. Thi nghiém dugc bé tri theo kiéu khéi ngau nhién
day dt (RCB) v6i 3 cong thiic (d6i ching phun nudc 1a; phun dung dich dinh dudng htiu co SOYMIC V va phun
dung dich dinh duéng hiiu co SUPER HUME véi néng d6 khuyén cdo cho rau an 14 la 1%) va 3 1an nhac lai
trong diéu kién vu Xuan He va vu Hé Thu ndm 2022 tai huyén Bao Yén, tinh Lao Cai. Két qua nghién ctiu cho
thdy, stt dung dung dich dinh duéng hiiu co phun quala cho rau dén do da lam ting c6 y nghia thong ké cac dac
diém sinh trudng, sinh ly, ndng sudt ctia rau dén do so véi cong thiic déi chiing phun nudc 1a. Trong hé thong
cd - rau cho rau dén d6 nén bé sung dung dich dinh dudng phun qua 14 SOYMIC V véi néng d6 khuyén céo

1% cho cac chi tiéu sinh truéng, sinh Iy, nang sudt va chét lugng rau tot nhat.

Tu khéa: Rau dén do (Amaranthus gangeticus), hé thong cd - rau (aquaponics), dung dich dinh

duéng htiu co qua la

1. PAT VAN BE

WHO xép Viét Nam ndm trong 50 nudc thudc
top 2 ctia ban d6 ung thu thé gidi va moéi ndm Viét
Nam c¢6 khoang 115.000 ngudi chét vi ung thu,
tuong tGing 315 ngudi chét mdi ngay (Thuy Hanh,
2016). S6 ngudi mic bénh ung thu hién nay rét
cao tai Viét Nam c6 nhiéu nguyén nhan, mot trong
nhiing nguyén nhan dé la dinh dudng khong an
toan, khong hgp ly nhu khdu phén én c6 it hoa qua,
it rauxanh, qua nhiéu chat dam, dac biétlamd dong
vat, lam tang nguy co mac ung thu dai truc trang va
nhiéu ung thu khac. Thuc phdm khong an toan la
thiic dn c6 nhiéu chét c¢6 kha ning gy ung thu nhu
dua mudi chiia nitrat, nitrit gay ung thu thuc quan,
da day; gao mdc nhiéu aflatoxin gay ung thu gan,...
(Nam Phuong, 2017). Mot trong nhiing giai phap
dé€ c6 thuc phdm an toan va chét lugng cao 1a san
xudt thuc phdm hiiu co hodc theo nguyén tac hiu
co nghia la khong st dung bat ky hoa chat nong
nghiép nao trong san xudt (Pham Tién Diing va cs.,
2016; Nguyén Thi Ngoc Dinh va cs., 2015; 2020).

Trong rau - nudi ca (aquaponics) két hgp theo hé
thong aquaponics 1a mot trong nhiing giai phap tét
dé c6 san phdm an toan, chit lugng cao va phu hgp
v6i nhiéu diéu kién san xudt nhu quy mo ho gia
dinh & nhiing noi khong gian hep, nhiing noi cé
nguon nudc khé khan do hé thong san xuét nay
tan dung dugc nudc nudi ca tudi rau va rau lai gop
phén lam sach nudc thai vé cho nuoi ¢4, nén viia
tiét kiém nudc lai tiét kiém ca dinh dudng va lam
sach moi trudng. Hé thong aquaponics la hé thong
nudi ca tudn hoan véi hé thong thuy canh dé trong
cay trong mot hé thong canh tac dong bo ca - rau,
dam bao dinh dudng dugc st dung mot cach hiéu
qua. Trong hé thdng nay, cdc san phdm thai ra ti
ca dugc phan giai bdi cac vi sinh vat va la nguén
dinh duéng d4u vao cung cép cho hé thong thay
canh d€ cay trong phat trién (Bosma et al., 2017;
Yeb & Zheng, 2019). Khi cdy trong st dung luong
san phdm thai ra tu ca cho cac hoat dong ho hap,
no sé loc trong nudc, tao diéu kién thuan lgi cho ca
sinh trudng (Buzby & Lin, 2014). Vi thé, hé thong
nay cho phép ciy trong sinh trudng, phat trién
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trong hé thong thiy canh ma khong can st dung
phan bon héa hoc, tiét kiém nudc tudi. Hé thong
nay c6 thé cho san lugng céy trong gap 3 dén 6 lan
so v6i canh tac thong thudng trén cung moét dién
tich (Resh, 2004) va st dung tiét kiém nudc hon so
v6i hé thong nudi ca thong thuong (Liang & Chien,
2015). Hé thong canh tac ca - rau sé 1a mot giai
phéap bén viing d€ cung cdp du ca va rau cang nhu
dap ting dt nhiing thiéu hut vé thuc phdm & nhiéu
nuGce chua phét trién va dang phét trién (Bosma
et al., 2017). Mo hinh aquaponics con la m6 hinh
xanh - sach - thin thién v6i moi truong, tiét kiém
nguodn nudc; mo hinh san xuit mang tinh gido duc
cho cong dong hudng vé giai phap xay dung mo
hinh kinh té bén viing, ing pho véi diéu kién bién
d6i khi h4u hién nay.

Véan dé dét ra la trong rau nhu thé nao, dinh
dudng cho rau ra sao trong hé thong aquaponics,
c6 can bd sung dinh dudng cho rau dén do hay
khong, hién tai chua c6 cau tra 16i thoa dang. Andras
et al. (2016) chi ra rang nong do dinh dudng dugc
cung cap bdi ca trong hé thong canh tic ca - rau
thap hon so v6i hé thong thuy canh thong thudng,
vi thé, cin bd sung thém dinh dudng theo cac giai
doan sinh trudng cua cdy trong. Do vdy, muc tiéu
ctia nghién ctiu la xem xét viéc b6 sung dinh dudng
boén 14 cho rau dén do cé lam tang cic dic diém
sinh trudng, phat trién va ning suit hay khong va
ti d6 tim dugc loai dung dich dinh duéng hiiu co
thich hgp.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Thi nghiém dugc thuc hién trén giéng rau dén
do dai (155) do Cong ty C.H Viét Nam cung cap.

Thi nghiém dugc tién hanh trén 2 dung dich
dinh duéng hiiu co: Dung dich dinh duéng hiu co
SOYMIC V ctia Cong ty PMP USA c6 dang long
mau vang cam, véi thanh phan: Piu tuong, chudi,
axit Humic, tring, vi lugng (Ca, S, Fe, Cu, Zn, B,
Mn, Mg, N, P, K), vi sinh vt hitu ich thudc céc chi
Bacillus sp., Saccharomyces sp., Lactobacillus sp.,
Actinomyces sp., Azotobacter sp., Azospirillum sp.,
Pseudomononas sp., Paenibacillus sp.; dung dich
dinh dudng htiu co SUPER HUME cua cong ty
UAS, My c6 dang long mau den véi thanh phan: axit
Humic 4,5%, b6 sung ham lugng cao axit Fulvic.

2.2. Phuong phap nghién citu
2.2.1. BO tri thi nghiém

Thi nghiém mot nhén t6 dugc bé tri theo kiéu
khoi ngau nhién ddy du (RCB) vé6i 3 cong thiic
(céng thuc d6i chiing phun nudc 1a; phun dung
dich dinh dudng hitu co SOYMIC V néng d6 1%;
phun dung dich dinh duéng SUPER HUME néng
do 1%) v6i 3 1an nhic lai cho rau dén d6 trong vu
Xuan He 2022 (02 1an thu hoach, lan 1: 28 ngay sau
trong (NST); 1an 2: 40 NST) va vu He Thu 2022 (02
lan thu hoach, 1an 1: 28 NST, 1an 2: 40 NST) tai khu
thi nghiém cua truong dai hoc Thai Nguyén, phan
hiéu Lao Cai.

Hé thong aquaponics ¢6 hai phan: 1) B€ nudi ca
v6i kich thude 2 x 1 m (dai x rong) véi dién tich bé
1a 2 m? nudc dugc bom lén cac chiu trong rau véi
moi chau c6 dién tich 0,52 m* Thi nghiém dugc bo
tri trén hé thdng aquaponics gom c6 9 chéu, moéi
14n nhdic lai 1a 3 chiu. B€ nudi cd dugc nudi véi 50
con ca tré phi (Clarias gariepinus), ca dugc cho dn
lic 9 h saing moéi ngay véi thiic an cong nghiép c6
b3 sung thém cdm ngo, cdm gao. Mbi bé nuodi ca c6
gan v6i may bom d€ bom nudce 1én cac chau va sau
d6 hoi luu lai bé. Gia thé trong 6 moi chiu rau la
dat sét nung. Mt d6 trong rau dén do: cay x cay la
5 cm, hang cach hangla 5 cm. Tong s6 goém 9 chau.

2.2.2. Cdc chi tiéu theo doi

pH ctia dung dich do bang may pH HANNA HI
98107 dinh ky 7 ngay do 1 l4an; nong d¢ chit rin
hoa tan ctia dung dich (TDS) do bang may TDS
HANNA HI 86302 dinh ky 7 ngay do 1 lan; cac
chi tiéu sinh truéng (chiéu cao ciy do tai lan thu
hoach 1 & ca 02 vy, s6 ld/cay, chiéu dai 14, s6 nhanh
trén than chinh); cac chi tiéu sinh ly va chat lugng
(dién tich 14 cudi cung, chi s6 SPAD: do bang may
do SPAD 502 (Spectrum Technology, Inc., Aurora,
IL, USA), d¢ Brix (do bang Milwaukee 882), ham
lugng NO, trong rau (do bang may Soeks); rau
dén do ctia cac cong thiic dugc thu dong thoi khi
chiéu cao ctia cay dat 15 - 20 cm, mdi vy thu 02 14n
dé tinh nang sudt thyc thu. Rau dén d6 dugc cat
vao budi sang bang cach cat than cach gbc 2 cm.
Nang sudt thuc thu dugc can bing can dién ti. Su
mat nudc cta rau dugc xac dinh qua khéi lugng
hao hut (KLHH) khi d€ céy trong diéu kién nhiét
do phong (25 + 2°C), khoi lugng rau dugc can sau
khoang thai gian 1 h, 8 h va 24 h sau thu hoach.
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Chiéu dai ca do tii dinh dén dudi cna cé, chu vi ca
dugc do & vi tri ddu cua ca, dudng kinh ca do & vi
tri to nhat cia bung cua ca.

2.2.3. Xu ly sé liéu

S6 liéu thu thip dugc xu ly théng ké theo
phuong phap phén tich phuong sai (ANOVA). So
sanh sy sai khdc gitia céc gid tri trung binh bang gia
tri sai khdc nho nhét c6 y nghia (LSD) bang phan
mém thong ké IRRISTAT 5.0 (Pham Tién Diing va
Nguyén Pinh Hién, 2010). Tuong quan gitia ning
sudt thuc thu va céc chi tiéu dugc xt ly thong ké st
dung tuong quan Pearson’s R.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctu dugc thyc hién vu Xuan He (tu
20/4/2022 dén 23/5/2022) va vu He Thu (tu
01/6/2022 dén 23/7/2022) tai Phan hiéu dai hoc
Thai Nguyen tai tinh Lao Cai.
II1. KET QUA VA THAO LUAN
3.1. Két qua

3.1.1. Cdc théng sé vé chit lugng nudc trong bé cd
(pH, TDS)

Bang 1. Su bién déi pH ctia dung dich dinh dudng ctia bé ca

Su bién ddi pH cua dung dich dinh duéng cta bé ca
Lan do
Vu Xudn Heé 2022 Vu Hé Thu 2022
7 NST 14 NST 21 NST 28 NST 7 NST 14 NST 21 NST 28 NST
6,0 6,5 6,9 6,5 6,5 6,5 6,9 6,9
Su bién d6i TDS ctia dung dich dinh dudng trong bé ca (Pon vi: ppm)
Lan do
Vu Xuan He 2022 Vu Hé Thu 2022
7 NST 14 NST 21 NST 28 NST 7 NST 14 NST 21 NST 28 NST
120 340 450 450 450 480 480 480

Ghi chi: NST: ngay sau trong.

Tién hanh do pH ctia bé ca 7 ngay/14n, s6 liéu cho
chi s6 pH ctia dung dich dinh duéng dao dong trong
khoang 6,0 dén 6,9 ¢ vu Xuan He va vu He Thu pH
dao dong tti 6,5 dén 6,9. Khoang pH cuia 2 vu trong
thi nghiém la ngudng thich hop cho cay rau dén do
phat trién t6t. Nhin chung pH & céc lan do khong
6 sy thay d6i nhiéu, vi vay, ciy rau dén do trong
nghién ctiu sinh trudng va phat trién binh thudng.

Cé c6 thé phiét trién tét trong diéu kién TDS
t6i 600 ppm. O ¢a 2 vu trong rau TDS ctia bé ca
16n nhét ciing chi 1a 450 ppm va 480 ppm trong vu
Xuan He va He Thu 2022 tuong tng (Bang 1).

3.1.2. Anh hudng ciia cdc dung dich dinh duéng
hitu co dén cdc ddc diém sinh trudng ciia ciy rau
dén do

Bang 2. Anh hudng ctia cac dung dich hitu co khéc nhau dén chiéu cao ctia cay rau dén do

tai 14n thu hoach 1

(Don vi: cm/cdy)

Lan thu hoach 1
Cong thiic Vu Xudin Heé 2022 Vu He Thu 2022
7 NST 14 NST 21 NST 28 NST 7 NST 14 NST 21 NST 28 NST
Nudc la 1,26° 3,31° 8,41° 15,21° 1,20° 3,10 8,88" 15,31°
Soymic V 1,44 3,82¢ 9,82 16,82* 1,25° 3,62 9,85 15,90
Super hume 1,34* 3,71® 9,71 16,71% 1,220 3,55 9,74® 15,58
LSD, . 0,18 0,42 1,56 1,56 0,50 0,44 0,94 0,50
CV (%) 7,10 5,80 8,40 4,80 8,10 6,40 5,00 8,60

Ghi chii: Cdc gid tri trung binh ciing ¢t mang mii cung chit cdi la sai khdc khong cé y nghia thong ké & do tin cdy
95% va ngugc lai; NST: ngay sau trong.

96




Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 02(144)/2023

Chiéu cao céy rau dén do khi b6 sung dinh
dudng hiiu co qua la déu cao hon c6 ¥ nghia 6 mtc
y nghia 95% so véi cong thtic d6i chiing & tat ca cac
giai doan theo doéi ctia lan thu hoach 1 & ca 2 vu
Xuan He va Hé Thu nam 2022. Chiéu cao cay ting
nhanh ti giai doan 14 NST dén 28 NST & cé hai vu

va déu dat chiéu cao cao nhat ¢ cong thiic st dung
dung dich dinh duéng Soymic V, nhung khong cé
su sai khdc so vé6i cong thiic st dung dung dich
dinh duéng hitu co Super Hume & tit ca cac lan
theo doi (Bang 2).

Bang 3. Anh huéng ctia cic dung dich hitu co khic nhau dén dong thai ra 14 ctia cy rau dén do
tai 1an thu hoach 1

Don vi: ld/cay

Lan thu hoach 1
Cong thiic Vu Xudn He 2022 Vu He Thu 2022
7 NST 14 NST 21 NST 28 NST 7 NST 14 NST 21 NST 28 NST
Nudc 1a 2,00? 3,95° 9,94* 19,00° 2,00 2,83° 7,25° 15,30°
Soymic V 2,33 4,44 11,33® 21,33 2,117 3,22* 8,44* 18,00*
Super Hume 2,33 4,33 10,33* 20,00® 2,00° 3,11 8,22 17,22*
LSD, 0,38 0,49 1,38 2,33 0,22 0,38 0,99 1,92
CV (%) 8,70 5,80 6,60 580 5,50 6,20 6,00 5,60

Ghi chi: Cdc gid tri trung binh ciing cot mang mii cung chii cdi la sai khdc khong cé y nghia thong ké ¢ do tin cdy

95% va ngugc lai; NST: ngay sau trong.

S6 14 ctia cay rau dén do khi bs sung dung dich
dinh duéng hiiu co qua la déu cao hon cé y nghia
s0 v6i cong thiic phun nude 1a bat dau ti 14 NST.
S6 14 ctia cay rau dén do tang manh tu 14 NST dén
28 NST ¢lan thu hoach 1 & tat ca cac cong thiic 6 ca
02 vu Xuan He va Heé Thu ndm 2022. S6 14/cay cta
cong thiic sti dung dung dich htiu co Soymic V dat
cao nhat & 28 NST, tuy nhién sai khac khong cé y
nghia thong ké 6 mtic y nghia 95% so véi cong thiic
phun dung dich dinh duéng hiiu co Super Hume

(Bang 3). Cay rau dén do 1a rau dn 14 nén s6 14 trén
cay cao hon & cong thiic c6 phun dung dich dinh
dudnghiiu co sé la tién dé tao ndng sudt cao va chat
lugng t6t & cac cong thic nay.

S6 nhanh trén cay nhiéu la tiém néng ting ning
sudt, day la yéu t6 ciu thanh nang sudt quan trong
d6i vdi loai rau dn than 14 nhu rau dén do. D€ dam
bao do chinh xdc ctia nghién ctiu, cac khom chi
dugc trong 1 cay d€ xac dinh s6 nhanh/cay.

Bang 4. Anh huéng ctia cac dung dich dinh dudng khac nhau dén s6 nhénh ctia cay rau dén do

4 14n thu hoach 2
Don vi: nhdnh/cdy
Lan thu hoach 2
Cong thuc Vu Xudn He 2022 Vu Hé Thu 2022
7 NST 14 NST 21 NST 28 NST 7 NST 14 NST 21 NST 28 NST
Nudc 1a 1,00° 6,90 9,80° 14,76° 1,00° 4,80 8,81° 13,86°
Soymic V 1,07° 8,07% 12,00 17,07 1,07 7,07% 11,07 15,07¢
Super Hume 1,00° 7,09 11,00® 16,00® 1,00 5,88 10,90 14,00
LSD0,05 0,13 1,16 1,19 1,23 0,13 1,19 1,19 1,19
CV (%) 6,50 7,80 5,20 3,70 6,50 9,30 5,80 4,20

Ghi chui: Céc gid tri trung binh ciing cot mang mii cung chii cdi la sai khdc khong cé y nghia thong ké 6 do
tin cdy 95% va nguoc lai; NST1: ngay sau thu hoach ldn 1.

97



Tap chiKhoa hoc va Céng nghé Néng nghiép Viét Nam - S6 02(144)/2023

O c& 2 vu Xuan He va He Thu 2022, sau khi thu
hoach vu dau tién s6 nhanh ctia cay rau dén do sé
tiép tuc phat trién va dugc theo doi. S6 nhanh/cay
tang dan qua céc lan theo doi va dat t6i da & 28
NST1 6 ca 02 vu. Vu Xuan He 2022 c¢é sé nhanh
nhiéu hon vy Hé Thu 2022 & t4t ca cac 1an theo doi.
Cong thtic st dung dung dich dinh dudng Soymic V
¢6 s0 nhanh cao hon c6 y nghia théng ké ¢ mtc y
nghia 95% so v6i cong thiic doi chiing & tat ca cac
lan theo déi. Khi b6 sung dung dich dinh duéng
qua l4 da lam tang s6 nhanh/cay cta cay rau dén
do & ca 2 vu Xuan He va He Thu 2022 (Bang 4). S6
nhanh/cay cao hon & coéng thiic c6 phun b6 sung
dung dich dinh dudng htiu co qua 14 14 tién dé dé
tao nang suit cao § cac cong thiic nay.

3.1.3. Anh hudng cia cdc dung dich dinh duéng
hitu co dén cdc ddc diém sinh trudng ciia cdy rau
dén dé

Dién tich 14 la chi tiéu quan trong anh huéng
dén nang suit cdy trong. La la co quan quang hop.
Trong 1 c6 luc lap v6i hé sic t6 quang hop hap thu
nang lugng anh sang va truyén niang lugng da dugc
hap thu dén pha c6 dinh CO, tao vat chat hiiu co
cho cay. Do vy, tang dién tich 14 hép thu anh sang
la tang cuong d6 quang hgp dan dén tang nang suat
cay trong (Nguyén Thi Ngoc Dinh va cs., 2020).
Kha nang quang hop ctia ciy c6 tuong quan chat
ché dén ham lugng diép luc. Do vy, viéc nghién
ctu danh gid vé chi s6 SPAD la rdt quan trong dé
danh gia kha ning quang hop ctia céy trong.

Bang 5. Anh huéng ctia cac dung dich dinh dudng hitu co khac nhau
dén chi s6 SPAD ctia rau dén do

SPAD lan thu 1 SPAD lan thu 2
Cong thuc
7NST 14 NST 21 NST 28 NST 34 NST 40 NST
Vu Xudn He
Nudéc la 15,50 19,60° 30,65° 40,30° 24,86° 36,04°
Soymic V 17,50° 22,25 35,52¢ 45,55* 27,50° 39,55¢
Super Hume 16,90 21,30 33,21° 44,32 26,90* 38,32
LSD, 2,04 1,69 4,86 548 2,04 225
CV (%) 6,20 4,00 7,40 6,30 3,90 2,90
Vu Hé Thu
Nuéc la 15,507 15,80° 25,80° 38,82 22,85° 35,30
Soymic V 17,50 22,25* 35,522 45,55* 25,50? 37,55*
Super Hume 16,90° 21,30 30,66° 44,32° 24,90 36,32*
LSD, 16,63 5,56 4,86 548 2,04 2,25
CV (%) 6,20 4,00 7,40 6,30 4,20 3,10

Ghi chu: Cdc gid tri trung binh cung c6t mang mii ciing chii cdi la sai khdc khéng cé y nghia thong ké 6 do tin cdy

95% va ngudc lgi.

O ca 2 vy (Xuan He va He Thu 2022) chi s6 SPAD
khi phun b8 sung dung dich dinh duéng qua 14 déu
cao hon so véi cong thiic d6i ching. Cong thiic b
sung dung dich dinh dudng hitu co Soymic V cho
chi s6 SPAD cao hon ¢ y nghia thong ké ¢ muc y
nghia 95% so véi cong thiic doi chiing phun nudc
1a. Chi s6 SPAD c6 xu huéng tang dan qua céc thoi
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ky sinh trudng ctia cdy rau dén do, s6 ngay sau
trong cang cao thi chi s6 SPAD c6 xu hudng cang
tang, phan anh kha nang quang hgp cua rau dén
do cang ting. Chi s6 SPAD & vu Xuan He c¢6 xu
huéng cao hon vu He Thu 6 tét ca cac 1an theo doi
(Bang 5).
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Bang 6. Anh hudng ctia cac dung dich dinh dudng khac nhau dén dién tich 14 ctia rau dén do

Don vi: mm?

. , Dién tich la vu xuin he Dién tich la vu he thu
Cong thiic " . - .
Thu lan 1 Thu lan 2 Thu lan 1 Thu ldn 2
Nudce la 217,81* 211,00 196,15° 193,86
Soymic V 219,25* 215,14* 210,15* 200,15*
Super Hume 219,14° 214,03* 205,15° 199,15%
LSD, . 1,73 3,03 9,00 528
CV (%) 0,40 0,70 2,20 1,30

Ghi chii: Cdc gid tri trung binh ciing ct mang mii cung chit cdi la sai khdc khong cé y nghia thong ké ¢ do tin cdy

95% va nguoc lai.

O c& 02 vy, dién tich 14 cha cay rau dén do déu
tang khi phun b6 sung dung dich dinh duéng hiiu
co, dat cao nhat va sai khac c6 y nghia thong ké so
v6i cong thiic d6i chiing phun nudc la & tit ca cac
lan theo doi la céng thic st dung dung dich dudng
Soymic V (Bang 6). Nhu vay, dién tich 14 cta rau
dén do dat cao nhét ca 2 vu trong 2 lan thu cta
cong thic st dung dung dich dinh dudng hiu co
Soimyc V sé 1a tién dé d€ cong thiic nay c6 thé dat
dugc nang suit cao so v6i cac cong thiic con lai.

3.1.4. Anh huéng cia cdc dung dich dinh dvdng
khdc nhau dén cdc chi tiéu vé chdt lugng rau dén do

Dbé danh gia ti 1¢ héo ctia rau dén do trong diéu
kién nhiét do phong, thi nghiém tién hanh danh

gia qua khoi lugng hao hut ctia rau dén do khi su
dung dung dich dinh duéng hiiu co khac nhau, s6
liéu dugc thé hién qua bang 7. Ti 1¢ hao hut ctia rau
giam dan tu 1 h dén 24 h sau thu hoach 6 ca 2 vu
(Xuan Heé va Heé Thu). O 1an thu hoach 2, ty 1¢ hao
hut ctia cac cong thtic sau 12 h giam 24,2 - 25,3%
vé khoi lugng 6 vu Xuén He va giam 28,1 - 36,5%
khéi lugng so véi 8 h. S6 liéu tii bang 7 cho thay,
ty 1¢ hao hut ctia cac cdng thiic c6 b sung dinh
dudng hiiu co qua 14 it hon so véi cong thuc déi
chting phun nudc la. Trong cac cong thiic b6 sung
dung dich dinh duéng qua 1 thi cong thiic sti dung
dung dich Soymic V ¢6 ty ¢ hao hut it nhét so véi
cac cong thiic tham gia thi nghiém.

Bang 7. Anh huoéng ctia cdc dung dich dinh dudng dén khoi lugng hao hut ctia rau dén do sau thu hoach
trong diéu kién nhiét d6 phong

Don vi: g/chdau

Khéi lugng hao hut 6 nhiét 49 phong Khoi lugng hao hut 6 nhiét do phong
Cong thuc Thu lin 1 Thu lan 2
1 tiéng 8 tiéng 24 tiéng 1 tiéng 8 tieng 24 tiéng
Vu Xudn He
Nudc 1a 397,33 369,00 288,33 332,00° 325,26° 24291°
Soymic V 399,00 394,33* 299,33 355,00 330,00 250,00*
Super Hume 398,00 392,33 297,33 334,00 328,33 247,67
LSD,,. 1,88 28,13 11,70 25,46° 3,07 475
CV (%) 0,20 3,70 2,00 3,70 0,60 1,00
Vu Hé Thu
Nudc 1a 350,00 279,00 210,97° 3284,00° 299,74° 220,02°
Soymic V 389,00 370,00 250,00* 345,00 320,00* 230,00°
Super Hume 377,00 339,00® 242,00 320,00 315,00 200,00
LSD, . 40,18 59,92 31,02 36,00 15,25 19,97
CV (%) 5,40 8,80 6,50 5,50 2,40 4,50

Ghi chi: Cdc gid tri trung binh ciing cOt mang mii cting chii cdi la sai khdc khéng ¢ y nghia thong ké 6 dé tin cdy

95% va nguoc lai.
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Bang 8. Anh huéng ctia céc dung dich dinh dudng khéc nhau dén khéi lugng chat kho

ctia cdy rau dén do

Don vi: g/cay

Vu Xuéin He Vu Heé Thu
Cong thic - - - -
Thu ldan 1 Thu lian 2 Thu lian 1 Thu lin 2
Nudc la 196,00° 147,980 164,00° 115,03°
Soymic V 200,00? 155,00? 190,00? 145,00?
Super Hume 198,00? 153,00? 185,00? 135,00?
LSD,,, 4,10 5,02 20,78 19,97
CV (%) 1,00 1,60 5,70 7,40

Ghi chu: Cdc gid tri trung binh cting cot mang mii cung chii cdi la sai khdc khéng cé y nghia thong ké 6 do

tin cdy 95% va ngugc lgi.

Khéi lugng chit kho cao hon c6 y nghia & cong
thtic st dung dung dich dinh duéng hitu co phun
qua la so véi cong thic phun nudc la (Bang 8).
Vu Xuan He, phun dung dich dinh duéng htiu co
qua l4 thi khoi lugng chat kho ctia rau dén do tang
tif 1,02 dén 2,04 % (1an thu 1) va 3,39 - 4,74% (lin
thu 2). O vu Heé Thu, khéi lugng chat kho & cong
thiic b6 sung dinh dudng hiiu co qua 1 ting tu
12,8 - 15,8% (lan thu 1) va tu 17,36 - 26,05%
(lan thu 2).

Bang 9. Anh hudng ctia cdc dung dich dinh dudng
khac nhau dén ham lugng nitrat trong cay rau dén do

Don vi: mg/kg
Ham ligng NO,"
Cong thic
Vu Xuin Hé Vu Hé Thu

Nuéc 1a 150° 155°
Soymic V 130 135
Super Hume 135* 140°
LSD, 20,78 26,41
CV (%) 7,50 9,40

Ghi chi: Cdc gid tri trung binh cung ct mang mi
cting chii cdi la sai khdc khéng c6 y nghia thong ké 6 d¢
tin cdy 95% va ngugc lgi.

Nitrat la dang chat dam hién dién trong rau. St
dung lugng nitrat it hodc viia du sé giap cho rau
c6 mau xanh, nhin dep mat. Lugng nitrat c6 thé
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tich lay trong moéi loai rau, phu thudc vao nhiéu
yéu to. Su c6 mit cla nitrat trong néng san sé anh
hudng xdu dén stic khde con ngudi va du lugng
nitrat trong moé thuc vat vugt ngudng an toan
dugc xem nhu 1a mot doc chét. O ca 2 vu (Xuan
He va He Thu nam 2022), ham lugng nitrat trong
rau dén do déu sai khac khong c6 y nghia & mtc y
nghia 95% va déu nam trong ngudng an toan theo
quy dinh (Quyét dinh s6 99/2008/QD-BNN ngay
15/10/2008 ctia Bo NN & PTNT vé gidi han t6i da
cho phép ctia mét s6 vi sinh vét va hoa chat trong
mot sO san phdm rau, qua, che) (Bang 9).
3.1.5. Anh huéng ciia cdc dung dich dinh dudng
khdc nhau dén cdc yéu té6 cdu thanh ning sudt va
ndng sudt thic thu rau dén dé

Khi b6 sung dung dich dinh dudng qua la déu
lam tang NSCT, NSLT va NSTT cuta cay rau dén
do so v6i khong bé sung thém dinh dudng hiiu co
qua la. Cong thiic phun dung dich dinh duéng hitu
co Soymic V cho NSCT, NSLT, NSTT cao nhat sai
khac c6 y nghia thong ké & mtic y nghia 95% so véi
cong thtic d6i ching & 2 14n thu hoach ctia ca 2 vu.
Nhu vy, c¢6 thé thiy niang sudt ca thé, ning sudt ly
thuyét, ndng sudt thuc thu trong 2 vu xuan he va he
thu thi cong thtic 2 st dung dich htiu co Soymic V
¢6 ndng sudt ca thé, nang sudt ly thuyét va ning
sudt thuc thu 16n hon ca so véi 2 cong thiic cung
tham gia thi nghiém (Bang 10).
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Bang 10. Anh hudng ctia cac dung dich dinh dudng khac nhau dén ning sudt ca thé, ning sudt I thuyét

va ndng sudt thuc thu rau dén do

Dung dich NSCT (g/cay) NSLT (g/chau) NSTT (g/chiu)
dinh dudng Lan thu 1 Léan thu 2 Lanthu 1 Lin thu 2 Lan thu 1 Lan thu 2
Vu Xudn He
Nuéc la 22,83" 22,61° 581.96° 537,00 396,00° 308,54°
Soymic V 29,932 27,25* 732,,00* 654,00 399,00* 355,00*
Super Hume 24,83* 25,78 668,00 611,00 398,00 334,00°
LSDO, . 3,58 3,09 86,03 73,40 1,88 25,46
CV (%) 6,30 6,00 6,30 6,00 0,20 3,70
Vu Heé Thu
Nudéc la 24,50* 16,35" 540,44° 509,88 336,81° 292,00
Soymic V 28,50 25,35° 684,00° 608,40* 389,00 345,00*
Super Hume 26,50* 24,35* 636,00° 584,40? 377,00 333,00°
LSDO’ 05 12,00 8,00 95,56 74,52 40,18 40,99
CV (%) 4,90 1,90 7,50 6,50 5,40 6,30

Ghi chi: Cdc gid tri trung binh ciing c0t mang mii cting chii cdi la sai khdc khong ¢ y nghia théng ké 6 do tin cdy
95% va nguge lai; NSCT: Nang sudt cd thé, NSLT: Nang sudt ly thuyét, NSTT: Néang sudt thiic thu.

3.1.6. Cdc chi tiéu vé sinh trudng, phdt trién cia
cd tré phi 6 cdc lan theo déi trong qud trinh tién

hanh thi nghiém

Can khoi lugng ca ngau nhién ban dau theo thoi
ki sinh trudng ctia rau (21 ngay can 1 lan trén cac
l1an thu hoach rau dén d6), méi 1an do 03 ca thé ca
tré phi s6 liéu dugc thé hién qua bang 11.

Bang 11. Céc chi tiéu vé sinh trudng, phat trién cta ca tré phi

tai cc 1an theo doi

Vu Xuéan He 2022 Vu He Thu 2022
Chi tiéu ca
Do ldn 1 Do ldn 2 Polin 1 Do ldn 2
Khéi lugng ca (g/con) 235,00 260,67 271,00 310,67
Chuvicé (cm) 3,10 3,14 5,11 5,20
Dbuong kinh cé (cm) 2,10 2,15 3,11 3,92
Chiéu dai cd (cm) 12,50 13,73 15,11 20,10

Béang 11 cac chi tiéu ndng sudt ca cac lan do déu
tang 1én, cu thé: O vu Xuin He cic chi tiéu khai
lugng ca ban dau do lan 1 khoang 235 g/con va
do lan 2 1a 260,7 g/con, cao hon so v6i do lan mot
(ndng suit ca ban dau). O vu Heé Thu cic chi tiéu

cd) cao so hon so v6i vu Xuan He. S6 liéu vé khoi
lugng cd, chu vi cd, dudng kinh ca va chiéu dai ca
déu tang dan qua cac lan do. Piéu nay chiing to,
khi trong rau, ca tré phi trong hé thong aquaponics
khong bi anh hudng.

(khéi lugng c4, chu vi ¢4, duong kinh cd, chiéu dai
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Hinh 1. Sy tuong quan gitia chiéu cao ciy véi ning
suat thuc thu cta rau dén do
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Hinh 2. Su tuong quan gitia s6 14/cdy véi nang suét thuc
thu ctia rau dén do
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CHI SO SPAD

Hinh 3. Sy tuong quan gitia chi s6 SPAD va ning sudt thuc thu ctia rau dén do

3.1.7. Su tuong quan giiia chiéu cao, s6 1a va chi
$0 SPAD véi nang sudt thuc thu ctaa rau dén do

Tuong quan thuan va cé y nghia & muc y nghia
99,9% gitia chiéu cao ciy, s6 1d/cay, chi s6 SPAD véi
nang sudt thuc thu & cac cong thic thi nghiém & 2
vu (Xuén He va He Thu 2022). Biéu nay cho thay
cac chi tiéu vé sinh trudng, sinh ly c6 lién quan chat
ché v6i nang suét thuc thu (Hinh 1, 2, 3). Do vay
viéc b6 sung thém dinh dudng cho cay d€ giup cay
6 toc do tang trudng tot hon ctia cac chi tiéu sinh
trudng va sinh ly gép phan tao ndng sudt rau cao
hon 1a cén thiét.

3.2. Thao luan

Swingle (1967) da chi ra ring khoang pH tti 6,5
dén 9,0 la thich hgp cho vi khudn phén gidi dam
hoat dong va pH dudi 6,5 c6 thé kim ham su phat
trién ctia vi khuén phan giai dam (Tyson, 2007).
Trong thi nghiém pH cta bé cd dao dong trong
khoang 6,0 - 6,9 (Bang 1) nén thich hgp cho cac vi
khuén phén giai dam, tit d6 giup cho phan ca dugc
phan gidi thanh cdc chét dé tiéu, tao diéu kién cho
cay rau dén do trong hé thong hép thu dinh duong
tot hon tli nudc trong bé ca.

Gia tri TDS trong bé cé ludn duy tri cao va khong
vugt qua 500 ppm (Bang 1), két qua nay ciing phu

102

hgp v6i nghién ctiu ctia Nguyen et al. (2022) khi
nghién ctiu vé hé thong cé - rau cho rau muodng cling
chi ra gia tri TDS ctia b€ cd ludn duy tri cao nhat
khong vugt qua 500 ppm. Tu do, cay rau dén do
phét trién binh thudng & cac cong thic. Gid tri TDS
trong bé cd khong anh hudng dén sinh trudng, phat
trién ctia ca trong bé, diéu d6 dugc thé hién qua viéc
ca tré phi trong bé ting khoi luong, chu vi, duong
kinh va chiéu dai qua cac1an do (Bang 11).

Cac codng thiic c6 bd sung dung dich dinh dudng
hiiu co qua la déu lam tang nang sudt thuc thu cta
rau dén do trong hé thong ca - rau, diéu nay dugc
thé hién qua tuong quan thuén va c6 y nghia 6 mtic
y nghia 99,9% gitia chiéu cao cay, s6 1a/cay, chi s6
SPAD véi ndng sudt thuc thu (Hinh 1, 2, 3). Khi
bé sung dung dich dinh dudng qua 14 da lam tang
khoi lugng chat kho cua cay rau dén do (Bang 8),
diéu nay c6 thé€ giai thich qua viéc ting chiéu cao
cay, s0 la/céy, s6 nhanh, dién tich 14, chi s6 SPAD
& cac lan do ctia cac cong thiic nay (Bang 2, 3, 4, 5,
6), d6 la tién dé d€ tao ning sudt ca thé, ning sudt
thuc thu cao cta rau dén do & hai cong thtic c6 bo
sung dinh dudng qua la so véi cong thiic d6i chiing
phun nuéc la (Bang 10).

Yeb va Yang (2019) da chi ra rang cdy trong trong
hé théng aquaponics da thuc déy vi sinh vat hoat
dong d€ dam bao nang suét cua cay trong tuong
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tu nhu trong thily canh méc du dinh dudng trong
nudc ctua hé thong aquaponics thuong thap hon.
Ngoai ra, khi trong cay néu dugc b sung thém axit
humic, axit fluvic cé thé lam tang khdi lugng thén,
ré ciing nhu hoat dong ctia enzim ATPase trong ré
(Canellas et al., 2009). Haghighi et al. (2012) chi ra
rang bo sung thém axit humic vao hé théng thuy
canh lam tang kha nang dong héa dam, ting cic
hoat dong quang hgp, va nang suét cta xa lach.
Dbiéu d6 c6 thé giai thich tai sao phun dung dich
dinh duéng Super Hume, Soymic V b6 sung qua la
lai lam tiang céc dic diém sinh trudng, nang sudt,
chat lugng clia cay rau dén do trong thi nghiém &
ca 02 vu Xuan He va Heé Thu, 2022.

IV.KET LUAN

Trong rau dén do trong hé thong aquaponics
nén b6 sung dinh dudng hiiu co qua la sé lam tang
cac chi tiéu sinh trudng, sinh ly, nang suit va chat
lugng ctia rau dén do. Cong thtic st dung dung
dich dinh dudng SOYMIC V cho két qua t6t nhat
s0 v6i cong thiic st dung dung dich SUPER HUME
va cong thiic doi chiing phun nuéc la. Tl nhiing
két qua trén c6 thé két luan, dung dich dinh dudng
htiu co SOYMIC V la dung dich thich hgp nhat cho
san xudt rau dén do trong hé thong aquaponics véi
gia thé dat sét nung.
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Study on using organic nutritional solution for red amaranth in fish - vegetable system
(Aquaponics) in Bao Yen district, Lao Cai province
Ban Van Kien, Nguyen Thi Ai Nghia,
Nguyen Phan Viet, Nguyen Thi Ngoc Dinh
Abstract

Is organic nutrition in the fish-vegetable system (aquaponics) from fish waste enough nutrients for the growth and
development of vegetables in the system? To answer this question, a one-factor experiment investigated the effects
of different types of foliar organic nutrient solutions on the growth, yield and quality of red amaranth grown in the
aquaponics. The experiment wad arranged in a completely randomized block design (RCB) with 3 treatments (control
sprayed with water; sprayed with organic nutrient solution SOYMIC V and sprayed with organic nutrient solution
SUPER HUME) with the recommended concentration for leafy vegetables was 1%) and 3 replicates in the conditions
of Spring-Summer and Summer-Autumn crops in 2022 in Bao Yen district, Lao Cai province. The results showed
that using organic nutrient solution sprayed through leaves for red amaranth significantly increased the growth,
physiological and yield characteristics compared with the control formula sprayed with water. In the aquaponics
system for red amaranth, SOYMIC V foliar spraying nutrient solution should be added with the recommended
concentration of 1% for the best growth, physiological, yield and quality parameters of vegetables.

Keywords: Red amaranth (Amaranthus gangeticus), Aquaponics, foliar organic nutrient solution
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NGHIEN CUU PHAT TRIEN SAN PHAM TRA TUI LOC TU NAM DUQC LIEU LINH
CHI (Ganoderma lucidum), VAN CHI (Trametes versicolor)
VA HOA CUC CHI (Chrysanthemum indicum)
Doan Chi Cudng", Nguyén Thi Bich Hing',
Duong Quang Trudng? D6 Ngoc Quang?, D6 Phu Huy!
TOM TAT
Nghién ctiu nay trinh bay két qua danh gia hoat tinh sinh hoc ctia dich chiét thu dugc tit ndm Linh Chi,
ndm Van Chi va hoa Ctc Chi dé1am co sd dé xuit quy trinh ché bién tra tuiloc hoa nim, gép phan da dang hoa
cac san phém ti cac loai ndm dugc liéu nay. Két qua cho théy, dich chiét ctia hon hgp gém hai loai ndm Linh
Chi, Van Chi va hoa Ctc c6 hiéu sufit khang oxy hoa cao nhét (91,31 + 0,02%) bang phuong phép bt gdc tu
do ABTS.+. Dich chiét ciia hén hgp nay ciing cho hiéu quéa khdng khudn chting E.coli cao nhét v6i dudng kinh
vong v6 khudn 17,67 mm. Ti 1é phdi tron cac nguyén liéu gébm 40% ndm Linh Chi: 25% ndm Véan Chi: 23% hoa
Ctc Chi: 10% cheé Day: 2% c6 Ngot cho két qua diém dénh gid cdm quan cao nhdt, dat 17,15 diém. San phdm
ndy c6 mui huong ctia hoa Cidc va vi ding nhe cia ndm. Nghién ctu ciing da dé€ xuidt quy trinh ché bién tra tui
loc hoa ndm khoéng b6 sung chit phu gia va chét bao quan. Tinh an toan va chit lugng san phdm dugc danh gid
theo Quyét dinh 46/2007/QD-BYT va TCVN 7975:2008.
T khéa: Hoa Cuc Chi, nAm Linh Chi, n4m Van Chi, ndm dugc liéu, tra tuii loc
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