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TOM TAT

He thong nuoi ca - trong rau (aquaponics) 1a gidi phap giip san xudt rau an toan, tiét kiém dinh
duong va nudc twdi. Thi nghiém 1 nhan t6 duoc b6 tri theo kiéu khéi ngau nhién day da (RCBD)
voi 3 cong thitc khac nhau: Déi ching: phun nudéc 13; phun dung dich dinh duong hiru co Soymic
V; phun dung dich dinh duong hitu co Super Hume, v6i ndng do khuyén cao cho rau an 14 1a 1%
v6i 3 1an nhic lai nhdm danh gia anh huong cta cac loai dung dich dinh duong hitu co bé sung
qua 14 dén sinh trudng, sinh ly, ning sudt va chat lwong ctia cay rau xa lach trong vu thu va vu
dong 2022 tai tinh Lao Cai. Cac két qua nghién ctru cho thdy, viéc bé sung dung dich dinh duong
hiru co phun lén 14 ctia rau xa lach 1am ting cac chi tiéu sinh trudng, sinh ly va niang sudt so voi
doi chiing phun nuéc 1a. Trong hé thong aquaponics, b6 sung dung dich dinh duong hitu co qua
14 Soymic V cho céc chi tiéu sinh trudng, sinh 1y va nang suét cta rau xa lach cao nhat trong ca 2
vu, cO y nghia so voi cac cong thitc con lai. B6 sung dung dich dinh dudng hitu co qua 14 Soymic
V da lam tang niang suit thuc thu cta rau xa lach 1a 38,18% va 11,25% trong vu thu va vu dong
tuong tmg so voi doi chimg phun nuéc 1a. Vi thé, trong rau xa lach trong hé théng aquapoincs
nén bé sung dung dich dinh duong hitu co qua la Soymic V.

T khéa: Hé thong cd - rau (aquaponics), dung dich dinh duong hitu co qua 14; rau xa lach (Lactuca
satival.)

1. DAT VAN BE

Rau xa lach thuoc ho Cuc Asteraceae, chi
Lactura, loai Lactuca sativala loai rau thuong duoc
stt dung dé an song doi voi nhiéu nudc nhiét déi va
4 nhiet doi. Xa lach 1a cay an 14, dé trong, thoi gian
sinh truong ngan, nén gop phan rai vu va trong
duoc nhiéu vu trong nam [1]. Xa lach duoc wa
chuong do chira nhiéu chét dinh duéng nhu: Chat
khoang, protein, chat xo va vitamin C [1]. Tuy
nhién, hién nay, viéc lam dung st dung phan bon
hoa hoc va cac thudc trir su trong thoi gian dai &
nhiéu noi da gay ra cac van dé an toan noéng san,

moi truong, anh hudng xdu dén stc khoe nguoi
san xuat, nguoi tieu dung [2].

Dé gidi quyét van dé nay, mot trong nhimg
giai phap quan trong 1a chuyén déi sang san xuat
thuc phdm htru co hodc theo nguyeén tac hitu co,
tic 1a khong stt dung bat ky hoa chat nong nghiép
nao trong qua trinh san xuat [3 - 5]. Viéc két hop
trédng rau va nuodi ca trong hé thong aquaponics la
mot gidi phap dé dam bao san phdm an toan, chat
luong cao, déng thoi phit hop véi nhiéu diéu kién
san xuat, dac biét 1a & nhimg noi c6 khong gian
han ché nhu nha phd va noi c6é ngudn nudc kho
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khan. He théng aquaponics hoat dong nhu mot
chu ky tuan hoan, tich hop viéc nudi ca voi thiy
canh dé trong cay, gitp dam bao rang dinh duong
duoc str dung mot cach hiéu qua. San phim thai tir
ca duoc phan giai béi vi sinh va sau d6 tré thanh
nguédn dinh duong cho cay trong trong hé thong
thtty canh. Khi cay trong st dung san pham thai tir
c4, gitp loc nudc va tao diéu kién thuan loi cho ca
sinh truong [6]. Trong hé thong nay, san phdm tao
ra tir phan ca sé duoc cac vi sinh vat phan giai dam
va 1a nguén dinh duong dau vao cung cép cho cay
trong phat trién trong he thong aquaponics [7]. He
thong nay khong can st dung phan bon hda hoc,
tiét kiém nuoc so voi hé thong thong thuong [8].
Vi thé, hé thong aquaponics 1a gidi phap bén viing
dé cung cap du ca - rau an toan va mang lai gia tri
giao duc cho cong déng, huéng dan vé mo hinh
kinh té bén vitng trong boi canh bién ddi khi hau.
Tuy nhién, van dé dit ra 1a liéu c6 can bé sung
dung dich dinh duong hitu co qua Ia cho cay xa lach
trong hé thong aquaponics hay khong? Vi vy, muc
dich ctia nghién ctru la xem xét viéc b sung dung
dich dinh duong hitu co qua la cho rau xa lach co
lam tang céac chi tiéu sinh trudng, nang suat va chat
luong khong, tir 6 nham xac dinh duoc loai dung
dich dinh dudng hitu co bé sung qua 14 thich hop.

2. PHUONG PHAP NGHIEN CUU
2.1. béi treong va vat lieéu nghién ctru
D6 tuong: Rau xa lach cudn.

Vat Iliéu: Dung dich dinh dudng htu co
Soymic V ctia Cong ty PMP USA c¢6 dang 16ng
mau vang cam, voi thanh phan: Pau twong, chudi,
axit humic, trimmg: Vi luong: Ca, S, Fe, Cu, Zn, B,
Mn, Mg, N, P, K: Vi sinh vat htu ich thudc cac chi:
Bacillus sp., Saccharomyces sp., Lactobacillus sp.,
Actinomyces, Azotobacter sp., Azospirillum sp.,
Pseudomononas sp., Paenibacillus sp.; dung dich
dinh dudng hitu co Super Hume xuat xtt ctia Cong
ty UAS of America (My) c6 dang 16ng mau den véi
thanh phan: Axit humic 4.5% b6 sung ham luong
cao axid fulvic 15%.

2.2. Phuong phap nghién ctru
2.2.1 B tri thi nghiém

Thi nghiém mot nhan t6 duoc bé tri theo kiéu
khéi ngau nhién day da (RCB) voi ba cong thic:
doi chimg phun nuodc 13; phun dung dich dinh
duong hitu co Soymic V (néng do 1%), va phun
dung dich dinh duong Super Hume (néng do 1%)
voi 3 1an nhéc lai cho cay rau xa lach trong vu thu
2022 (tir ngay 19/9/2022 dén ngay 17/10/2022)
(thu hoach 28 ngay sau trong (NST) va vu dong
2022 (tir ngay 01/12/2022 dén ngay 22/12/2022)
(thu hoach 28 NST) tai khu thi nghiém ctia Phan
hiéu Pai hoc Thai Nguyeén tai Lao Cai.

He thong aquaponics gém hai phan chinh: 1)
Bé nuoi ca co kich thuoc 2 x 1 m (dai X rong) voi
dién tich bé 1a 2 m% nudc duoc bom lén cac chau
trong rau, modi chau cé dién tich 0,52 m? (dai x
rong). Thi nghiém duoc thiét ké véi 9 chau tréng,
mbdi 1an nhac lai 1a 3 chau. Bé nuoéi ca duoc nuoi
v6oi 50 con ca tré phi (Clarias gariepinus) va ca
duoc nudi voi thite an cong nghiép két hop véi cam
ng6 0,5 kg va cam gao 0,5 kg, duoc cung cap lic 9
gi¢ sang hang ngay. M6i bé nuodi ca duoc trang bi
may bom dé cung cdp khong khi cho ca. Mat dat
trong rau trong méi chau duogc chon 1a gia thé dat
sét nung, voi mat do trong xa lach cay cach cay 1a
5 cm va hang cach hang 1a 5 cm, téng s6 cay/chau
la 24. Cac cong thic phun dung dich dinh duong
httu co va phun nudc 1a duoc ti€én hanh phun 5
ngay 1 lan.

2.2.2. Céc chi tiéu theo doi

Céc chi tieu theo doi gdom:

- pH dung dich cta bé c4 duoc do bing may
pH HANNA HI 98107 dinh ky 7 ngay do 1 lan;
noéng do chat ran hoa tan cia dung dich (TDS) do
bang may TDS HANNA HI 86302 dinh ky 7 ngay
do 1 lan.

- Céc chi tiéu sinh truong (chiéu cao cay do &
cac lan thu hoach ctia ca 2 vu, s6 14/cay, chiéu dai
14, duong kinh 14).

- C4c chi tiéu sinh 1y va chat lwong (dién tich 1a
cudi cung do bing phuong phap can truc tiép, chi
s6 SPAD: Do bang may do SPAD 502 (Spectrum
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Technology, Inc., Aurora, IL, USA), ham luwong
NO, trong rau (do bang may Soeks)).

- Rau xa lach duoc cit vao budi sang bang
cach cit than cach goc 2 cm. Ning suat thuc thu
duoc can bang can dién t. Sy mat nudc cla rau
duoc xac dinh qua khéi luong hao hut (KLHH) khi
dé cay trong diéu kién nhiét do phong (25 + 2°C).

2.3. Xt ly s6 lieu

S6 lieu thu thap duwoc xit ly thong ke theo
phuong phap phan tich phuong sai (ANOVA). So
sanh su sai khac giita cac gia tri trung binh bing
gia tri sai khac y nghia nhé nhat (LSD) bang phan
mém thong ké IRISTAT 5.0. Tuong quan gifra
nang sudt thuc thu va cac chi tieu duoc xit ly théng
keé st dung tuong quan Pearson’s R.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac thong s6 vé chat luong nuéc trong bé
ca (pH, TDS)

Bang 1. Sy bién d6i pH ctia moi truong nudc nudi ca

Su bién d6i pH ctia dung dich dinh duong ctia bé ca
Vu thu nam 2022 Vu dong nam 2022
7NST 14NST | 2INST | 28 NST 7NST 14NST | 21NST | 28NST
6,8 6,9 6,9 6,9 6,9 6,9 6,9 6,9
Su bién d6i TDS ctia dung dich dinh duong trong bé ca (Pon vi: ppm)
Vu thu nam 2022 Vu dong nam 2022
7NST 14 NST 21 NST 28 NST 7NST 14 NST 21 NST 28 NST
280 380 480 480 480 480 480 480

Ghi chii: NST: Ngay sau trong.

S6 liéu theo doi vé pH nudc trong bé nuodi ca &
ca hai vu cho thay, mic do bién dong ctia pH nuodc
1a khong nhiéu, dao dong tu 6,8 - 6,9 day 1a khoang
pH thich hop cho cay xa lach sinh truéng va phat
trién. Voi khoang dao dong pH nudc nhu trén
ciing hoan toan phu hop cho cac loai vi khudn
phan gidi dam va httu co trong nudc [9] ma ngudn
dam va httu co trong nudéc tir phan ca duoc thai ra
hang ngay.

Theo doi vé téng chat ran lo limg TDS trong
nuodc vu thu nim 2022 cho thdy, tdng chat rin hoa
tan ctia dung dich & 7 NST 1a 280 ppm tiang 1én 380
ppm sau 14 ngay va khong thay d6i & hai lan do 21
ngay sau trong va dén khi thu hoach 1a 28 ngay
sau trong voi luong 480 ppm. Trong vu dong nam
2022, téng luong chat ran hoa tan trong dung dich
khong thay d6i giita cac 1an do va gia tri TDS ctia
bé ca dat 480 ppm & vu dong. Piéu nay cé thé gidi
thich, khi ca da lon thi luong dinh dudng ma ca
thai ra hang ngay trong bé ca la 6n dinh. Nghién
ctru nay cing phu hop véi két qua nghién ciu cta
Nguyen Thi Ai Nghia va cs (2022) [10], trong d6

hé théng ca rau thi gia tri TDS cta dung dich
trong bé ca khong vuot qua 500 ppm. Tir cac két
qué quan sat thdy rang, rau xa lach trong cac cong
thttc sinh truong binh thuong.

Tién hanh do pH ctia bé ca 7 ngay/lan, so lieu
cho chi s6 pH cta nuodc trong bé ca dao dong
trong khoang 6,8 dén 6,9 & vu thu dong va vu dong
pH & muc 6,9. Khoang pH ctia 2 vu trong thi
nghiém la ngudng thich hop cho ciy rau xa lach
phat trién tot. Nhin chung, pH & cac lan do khong
c6 su thay déi nhiéu (Bang 1). Vi vay, cay rau xa
lach trong nghién cttu ctia Swingle (1967) [9] da
chi ra rang, khoang pH ttt 6,5 - 9,0 1a thich hop cho
vi khudn phan giai dam hoat dong va pH dudi 6,5
c6 thé kim ham su phat trién ctia vi khudn phan
giai dam [11].

Trong ca 2 vu tréng rau, gia tri TDS ctia bé ca
16n nhat chi dat 480 ppm, dong thoi duoc ghi nhan
& ca hai vu thu dong va dong (Bang 1). Két qua
nay tuong dong voi nghién cttu ctia Nguyen Thi Ai
Nghia va cs (2022) [10], trong d6 hé thong ca rau
cho rau xa lach duy tri gia tri TDS cta bé c4 khong
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vuot qua 500 ppm. Trong thi nghiém véi cay rau xa
lach, quan sat cho thdy, chung phat trién binh
thuong trong cac cong thirc da duogc thuc nghiém.

3.2. Anh hudng ctia cac dung dich dinh duéng
hitu co dén cac dic diém sinh trueong, sinh 1y ciia
cay rau xa lach

Bang 2. Anh hudng ciia cac dung dich dinh duong hitu co khac nhau
dén dong thai ra 14 ctia cay rau xa lach

Pon vi: 14/cay
Vu thu nam 2022 Vu dong nam 2022
Cong thic
7NST | 14NST | 21NST 28NST | 7NST | 14NST | 21NST 28 NST

Nuoéc 1a 2,32 4,0° 11,0° 14,0° 2,0° 5,0° 10,0 13,0
Soymic V 2,5" 4,6 12,0° 14,0° 3,00 6,2* 13,0 15,0
Super hume 2,5° 4,5 11,0 14,07 3,0° 6,0 13,0 15,0

LSDy5 0,3 0,2 15 0,8 0,8 0,5 1,1 1,0

CV% 4,8 2,4 58 2,3 1,2 39 4,0 31

Ghi chi: NST: Ngay sau trong.

Bang 2 cho thay, trong vu thu nim 2022, khi
phun bé sung dinh duong qua 14 s6 14 cia cong
thitc phun Soymic V cao hon c6 y nghia so voi
cong thic doi ching tir 14 NST dén 21 NST nhung
sai khac khong c6 y nghia & 7 NST va 28 NST
(Bang 2).

O vu dong nam 2022 s6 14/cay & cong thirc bé
sung dung dich dinh dudng Soymic V qua 14 cao
hon c6 y nghia so véi cong thic d6i ching phun
nuoc 1a & tat ca cac giai doan theo doi tir 7 NST - 28
NST (Bang 2).

Do cay rau xa lach 1a loai rau 4n 14, viéc c6 so
14 nhiéu hon trong cong thuc st dung dung dich
dinh duong hitu co c6 thé 1a tién dé quan trong dé
tao ra nang suat cao va chat luong tot trong cac
cong thirc nay.

Béng 3. Anh hudng ciia cac dung dich dinh duong
hitu co khac nhau dén dién tich 14 ctia rau xa lach

Pon vi: mnt
. . Vu thu Vu dong
Congthie | 2022 | nam 2022
Nudc la 197,2° 234,3°
Soymic V 230,0? 254,6°
Super hume | 219,6° 236,3
LSD s 22,1 9,2
CV% 4,4 5,2

Dién tich 14 déng vai tr0 quan trong trong
anh hudng dén nang suat ctia cay trong, vi la 1a co
quan quang hop chinh cta cay. Trong 14, luc lap
chtta hé sic t6 quang hop, c6 kha ning hap thu
nang luong tir anh sang va chuyén ddi thanh niang
luong héa hoc, dong thoi cung cdp ning luong
nay cho qua trinh téng hop chat hitu co tir CO.,.
Do do, viéc tang dién tich 1a, dac biét la dién tich
la hap thu anh sang, sé ting cuodng qua trinh
quang hop, dan dén su gia ting trong ning suat
cay trong [5].

Trong ca hai vu nghién cttu, khi bé sung dung
dich dinh duong qua la da lam tang dién tich 1a cia
cay rau xa lach va dién tich 14 cta cay xa lach dat
cao nhat khi stt dung dung dich dinh duong hitu
co Soymic V, sai khac c¢6 y nghia so véi cac cong
thitc con lai. S& dung dung dich dinh dudng hiu
co qua la da lam tang 11,36 - 16,63% va 0,85 - 8,7% &
vu thu va vu dong tuong tng so véi cong thic doi
chung phun nuéc 1a (Bang 3). Dién tich 14 dat muc
cao nhat trong ca hai vu nghién ctru khi st dung
cong thic phun bé sung dung dich dinh duong
hitu co Soymic V. Diéu nay 1a tién dé cho viec
cong thic nay co6 thé dat duoc nang suit cao hon
S0 v6i cac cong thic khac.
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Béng 4. Anh hudng ciia cac dung dich dinh duong hitu co khac nhau dén chi s8 SPAD ciia rau xa lach

Vu thu nam 2022 Vu dong nam 2022
Cong thic
7NST | 14NST | 2INST | 28NST | 7NST | 14NST | 21NST | 28 NST

Nudc 1a 12,8 21,3 32,4° 45,9 12,8 13,9 23,9° 33,9°
Soymic V 13,5 24,3 34,0° 47,9 13,5 14,5 25,3 35,5
Super hume 13,1 23,3% 33,1° 46,3" 13,1° 14,2 24,3 34,6

LSDy 5 0,7 0,9 0,8 1,2 0,7 0,9 0,8 1,2

CV% 2,0 1,6 1,0 1,1 2,2 1,7 1,0 1,2

Chi s6 SPAD (phan anh ham luong diép luc
trong 14) cta cay xa lach tang dan qua céc lan theo
doi & ca hai vu thu va dong. Vu thu c6 chi s6 SPAD
cao hon do diéu kién nhiét do thuan loi cho su
sinh trudong ctia cay (Bang 4).

O giai doan 7 NST cay con non, nén chi s6
SPAD th4p nhat & cac 1an theo doi va khong co su
sai khac cé y nghia thong ké gitta cic cong thic.
Ttr 14 NST dén 28 NST va & 2 vu thu dong va
dong, hai cong thuic st dung dung dich hitu co

Soymic V déu c6 chi s6 SPAD cao hon c6 y nghia
so véi cac cong thirc con lai va cao hon so voi doi
ching. Cong thic doi ching phun nuéc 1a c6 chi
s6 SPAD thap nhat, sai khac khong c6 y nghia so
véi cong thic phun dung dich dinh dudng Super
Hume. Cac giai doan tir 14 NST dén 28 NST 1a giai
doan sinh truong sinh dudong cta ciy xa lach cé
tac dong rat lon dén viec quyét dinh kha ning
quang hop ctia cay ciing nhu ning suét clia cay xa
lach.

Bang 5. Anh huédng cia cac dung dich dinh dudng hitu co dén khéi leong hao hut ctia rau xa lach sau
thu hoach trong diéu kién nhiét 46 phong

Pon vi: g/chiu
Vu thu nam 2022 Vu déng nam 2022
Cong thuc
1 gio STH 8 gio STH 24 gio STH | 1gio STH 8 gio STH | 24 gio STH
Nude 1a 598,3* 595,3 580,3" 600,0° 595,2 550,0
Soymic V 630,1° 625,6° 620,0* 916,8 911,6° 836,6
Super hume 620,2° 615,3" 600,0* 833,3® 891,6 766,6™
67,7 62,3 67,9 65,3 36,0 72,0
I‘SDO 05
CV% 49 4,3 4,8 3,7 2,0 4,4

Ghi chu: STH: Sau thu hoach.

Dé danh gia do héo ctia rau xa lach dudi diéu
kién nhiét d6 phong, thi nghiém da thuc hién danh
gia thong qua su giam khéi luong cta rau xa lach
khi st dung cac dung dich dinh dudong hiru co
khéac nhau. Ty l¢ gidm khéi lugng cta rau gidm
dan tir 1 gio - 24 gio sau khi thu hoach & ca hai vu
(thu va dong). Dt lieu chi ra rang ty lé giam khai
lwong cta cac cong thic chita dinh dudong hitu co
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qua la it hon so véi cong thic d6i chimg phun
nudc 1a. Trong s6 cac cong thiec bé sung dung
dich dinh dudéng qua 14, cong thic st dung dung
dich dinh duong Soymic V thé hién ty 1é giam khai
luong it nhat so véi cac cong thic khac tham gia
thi nghiém & ca 2 vu thu va déng (Bang 5).

Rau xa lach duoc bé sung thém dung dich
dinh dudng hitu co chita cac thanh phan tuong tu
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nhu phan httu co nén c6 kha nang gitt nudc trong
té bao tot hon khi diéu kién bat loi xay ra (stress),
két qua nay phu hop voi két qua nghién ctru cta
Nguyén Thi Ngoc Dinh va cs (2015) [4], khi st
dung dung dich dinh dudng hitu co tu chiét xuat tir
dong thuc vat dé san xuit rau muong thdy canh

ciing cho két qua rau muéng it héo hon so voéi
cong thuc doi chung st dung dung dich thily canh
vO Co.

3.3. Anh hubng cia c4c dung dich dinh duong
khac nhau dén cac chi titu ning suat va chat hrong
rau xa lach

Béng 6. Anh hudng cia c4c dung dich dinh duong khac nhau dén
ning sudt ca thé va niang suat thuc thu rau xa lach

Vu thu nam 2022 Vu déng nam 2022
Cong thic
NSCT (g/cay) NSTT (g/chau) NSCT (g/cay) NSTT (g/chau)

Nudc la 22,0° 393,0 36,0° 800,0P
Soymic V 27,0 543,07 41,0% 890,0?
Super hume 24,0° 513,0° 38,0 856,0

LSDy s 0,3 106,4 2,6 30,2

CV% 0,6 9,1 2,9 1,6

Ghi chi: NSCT: Ning sudt cd thé NSTT: Ning sudt thuc thu.

Anh huéng ctia cac ché phidm hiu co dén
nang suat ca thé va nang sudt thuc thu qua s6 liéu
bang trén cho thay khi st dung dung dich dinh
duong hitu co Soymic V cho ning suit ca thé va
nang suat thyc thu trong vu thu cao hon 38,16% va
22,72% so v6i phun ché phdm Super hume va phun
nuoc 14 & cong thic d6i chung (o = 0,05). Khong
c6 su khac biét co6 y nghia thong ké vé ning suit
c4 thé gitra cong thic phun dung dich dinh duong
hitu co Super hume vé6i cong thiecc phun nudc 1a.
Tuong tu nang suit rau xa lach trong vu dong,
cong thic b6 sung dung dich dinh duong hitu co
Soymic V ciing dat cao nhit, tang 13,88% va 11,25%
so voi voi phun ché phdm Super hume va phun
nuoc 1a (o = 0,05).

Do d6, c6 thé két luan rang cong thirc phun bé
sung dung dich hitu co Soymic V, mang lai nang
suat cao hon so voi ca hai cong thiec khac tham gia
thi nghiéem (Bang 6). Diéu nay c6 thé giai thich,
khi bé sung dinh dudng hitu co qua 14 Soymic V
cho cay xa lach da lam tang s6 1a/cay (Bang 2),
dién tich 1a/cay (Bang 3) va chi s6 SPAD (Béang 4),
tr d6 lam tang kha ning quang hop cta cay va la
tién dé dé tang NSCT va NSTT & cong thirc nay so
véi cac cong thire con lai (Bang 6).

Béng 7. Anh hudng ctia cac dung dich dinh duong
hitu co khac nhau dén ham luong nitrat trong cay

rau xa lach
Don vi: mg/kg
Ham luong NO;
Cong thie
Vu thu nam 2022| Vu déng nam 2022

Nudc 1a 245° 235°
Soymic V 200° 224>
Super hume 226% 238>

LSDy5 30,2 7,2

CV% 6,0 14

Ghi chu: Céc gid tri trung binh cung cot mang
mil cung chir cdi Ia sai khiac khong co y nghia
thong ké ¢ do tin cdy 95% va nguoc lai khi khac
chir I3 khac nhau [a sai khac co y nghia.

Theo Yeb & Yang (2019) [6], hé thong
aquaponics thuc d4y hoat dong ctia vi sinh vat dé
dam bao nang suit ctia cay trong, tuong tw nhu
trong thiy canh, mic du nong do dinh duong
trong nuoc thuong thiap hon. Ngoai ra, viéc bd
sung axit humic va axit fulvic khi trong cay co thé
tang cuong khoi luong than, ré va hoat dong cta
enzym ATPase trong ré [12]. Diéu nay c6 thé giai
thich tai sao viéc phun dung dich dinh dudng
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Soymic V lam tang cac dic diém sinh truéng, nang
suat va chat luong cta cay rau xa lach vi trong
thanh phan cta Soymic V ¢6 chita axit humic,
tring, vi luong va cac vi sinh vat hitu ich phan giai
dam trong dung dich, phan giai cac hop chat hiru
co trong hé thong aquaponics.

Nitrat 12 mot dang chat dam cé mit trong rau.
Tuy nhién, luong nitrat c6 thé tich tu khac nhau
trong ting loai rau, phu thu¢c vao nhiéu yéu to
khac nhau. Su xuat hién cta nitrat trong noéng san
c6 thé anh hudéng tiéu cuc dén stic khoe cta con
nguoi va viéc c6 du luong nitrat trong mé thuc vat
vuot qua nguong an toan duoc coi la c6 hai. Tat ca
cac cong thic déu cho chi tiéu ham luong nitrat
trong xa lach du6i nguong cho phép theo quy dinh
cho rau an toan [13] (Bang 7).

O ¢4 2 vu ham luong nitrat trong rau déu thap
nhat c¢6 y nghia & cong thic bé sung dung dich
dinh duong qua 14 Soymic V. Cong thic st dung

nuéc 1a va cong thitc b6 sung dung dich dinh
duong httu co Super Hume sai khac khong co6 y
nghia théng ké & mirc y nghia 95% vé ham luong
nitrate trong rau (Bang 7). Diéu nay co6 thé giai
thich, viéc phun dung dich dinh dudng Soymic V
¢6 chtra axit humic, trimg, vi lwong va cac vi sinh
vat hitu ich giap cho ciy xa lach c6 kha nang phan
giai dam trong cay, phan giai cac hop chat hitu co
trong hé thong aquaponics giup cho cay xa lach cé
kha ning st dung dam t6t hon so véi cic cong
thitc con lai.

3.4. Cac chi tieu vé sinh truéng, phat trién cia
ca tré phi & céac lan theo dai trong qua trinh tién
hanh thi nghiém

Can khoi luong ca ngau nhién ban dau theo
thoi ki sinh truong cta rau (14 ngay can 1 lan),
moi 14n do 3 ca thé c4 tre phi so6 lieu dugc thé hién
qua bang 8. Ca nudi duoc tha 60 ngay trudc Kkhi
trong rau.

Bang 8. Cac chi tieu vé sinh trudng, phat trién ctia cé tré phi tai cac 14n theo doi

Vu thu nam 2022 Vu dong nam 2022
Chi tiéu ca ) ‘ ] )
Polan1 Polan 2 Polan1 Polan 2
Khéi luong trung binh c4 (gam/cd) | 145,0+2,0 | 153,7+1,7 | 157,0£ 1,8 | 170,7+ 2,1
Chuvi ca (cm) 1,7+0,2 1,7+ 0,1 2.3+0,2 2,4+ 0,1
Duong kinh ca (cm) 1,3£0,1 1,4+ 0,2 2,0+£0,1 2.3+ 0,3
Chiéu dai ca (cm) 4,8+ 0,3 49+04 5,7+ 0,1 7.3+0,5

Két qua bang 8 cho thdy, cac chi tiéu vé ca déu
tang lén theo cac dot do & ca 2 vy, & vu déng cac
chi tiéu vé ca déu cao hon so véi vu thu vi theo
thoi gian ca da 16n hon. Trong vu thu nam 2022,
khoi luong cé trung binh do 1an 1 1a 145,0 g/con
dén 1an 2 da tang lén 8,7 g so v6i khai luong do lan
1. Chu vi ca ¢ 2 1an do khong thay ddi. Tuy nhién,
duong kinh ca va chiéu dai ca & 1an do 2 déu ting
so v6i lan do 1. Trong vu dong nam 2022, khoi
lwong ca trung binh do 14n 2 cao hon 14n 114 13 g.
Chu vi c4 cta lan 2 ciing hon 1an 1 1a 0,1 cm.
Duong kinh ca va chiéu dai ca do lan 2 déu cao
hon 14an do 1 1an luot 13 0,8 cm va 5 cm twong tng.

Nhu vay, c6 thé thdy ro su gia ting clia cac chi
tiéu nang suit ca theo thoi gian va timg dot thu
hoach, hé thong aquaponics khong c6 dnh huéng

dang ké dén qua trinh sinh trudng va phat trién
clia ca tré phi trong bé.

3.5. S trong quan gitra dong thai ra 14 va chi
s6 SPAD vo¢i niang sudt thuc thu cia rau xa lach

Tuong quan thuin va c6 y nghia & mac do
99,9% giita s6 1a/cay va chi s6 SPAD v6i nang suat
thuc thu & cac cong thic thi nghiém va & ca hai vu
(thu dong va dong nam 2022). Diéu nay cho thay,
cac chi tiéu sinh truéng, sinh ly c6 tuong quan
thuan va chat véi ning suat thyc thu cta cay rau
xa lach tréng trong hé thong aquaponics (Hinh 1,
2). Do vay, viec b6 sung dung dich dinh duong
hitu co qua 14 gitp cay rau xa lach ting cac chi tieu
sinh trudng, sinh ly, tir d6, gép phan ting nang
suat cta cay trong.
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Hinh 1. Su twrong quan giira s6 14/cay voi
nang suat thyc thu clia rau xa lach

4, KET LUAN VA KIEN NGHI

4.1. Két luan

Viéc bd sung dinh dudéng hitu co qua 14 khi
tréng rau xa lach trong hé théng Aquaponics gitp
tang cac chi tiéu liéen quan dén sinh truéng, sinh
ly, nang suat va chat luong ctia rau xa lach & ca 2
vu nghién cttu. Cac chi tieu vé so 1a/cay va chi so
SPAD c6 tuong quan thuan véi NSTT cta cay rau
xa lach. Trong cac cong thic thi nghiém, viec bé
sung dung dich dinh duong hitu co Soymic V qua
14 da 1am tang cac chi tiéu vé sinh truong, sinh ly
va niang suat cta cay rau xa lach trong hé thong
aquaponics so véi cac cong thirc con lai. NSTT cta
cong thixc phun Soymic V dat 543 g/chau trong
vu thu cao hon 5,8% va 38,16% so v6i cong thic
phun Super Hume va nuéc 1a. Tuong tw cong thic
b6 sung Soymic V cé nang suat thuc thu dat 890
g/chau trong vu déng, cao hon 3,8% va 11,25% so
véi cong thicc phun Super Hume va phun nuéc 1a
tuong tng. T cac két qua nghién cttu, dung dich
dinh dudng hitu co Soymic V 1a si lua chon t6i wu
nhat cho viéc san xuat rau xa lach trong hé thong
aquaponics voi gia thé 1a dat sét nung.

4.2. Kién nghi

C6 thé phat trién san xuat rau xa lach trong hé
théng aquaponics va nén bé sung thém dung dich
dinh dudng hitu co qua 1a Soymic V dé cho nang
suat rau xa lach dat toi wu nhat.
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STUDY ON THE EFFECTS OF SOME TYPES OF FOLIAR ORGANIC NUTRIENT SOLUTIONS ON
THE GROWTH AND YIELD OF LETTUCE (ZLactuca sativaL.) IN THE FISH - VEGETABLE SYSTEM
(AQUAPONICS) IN LAO CAI PROVINCE

Ban Van Kien!, Nguyen Thi Ngoc Dinh?, Luc Quang Tan!,

Do Thi Huong?, Hoang Cong Menh®

! Administration - General Department, Thai Nguyen University branch in Ha Giang province
?Faculty of Agronomy, Vietnam National University of Agriculture
JNational Institute of Agricultural Planning and Projection

Summary

The fish-vegetable system (aquaponics) is a solution to help produce safe vegetables, save
nutrients and irrigation water. A one-factor experiment was arranged in a randomized complete
block (RCBD) design with 3 different treatments (control sprayed with water; sprayed with
organic Soymic V and sprayed with organic nutrient solution Super Hume) with the
recommended concentration for leafy vegetables of 1%) with 3 replications to evaluate the effects
of spray foliar organic nutrient solutions on growth, physiology, yield and quality of lettuce in the
conditions of autumn and winter crops in 2022 in Lao Cai province. Research results showed that
spraying foliar organic nutrient solution for lettuce significantly increased the growth,
physiological and yield characteristics compared to the control treatments sprayed with water. In
the aquaponics system, adding Soymic V foliar organic nutrient solution gave the growth,
physiology and yield indicators of lettuce significantly highest compared to the other treatments.
Adding foliar organic nutrient solution Soymic V increased the net yield of lettuce by 38.16% and
11.25% in the autumn and winter crops in 2022, respectively, compared to the control sprayed
with water. Therefore, growing lettuce in the aquapoincs system should be added foliar organic

nutrient solution Soymic V.

Keywords: Aquaponics, foliar organic nutrient solution, lettuce (Lactuca satival..).
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