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TOM TAT

Xanh héa dé thi dwgc xem la mét trong nhitng giai phap than thién voi moi
truomg va tao ra nhimg hi¢u 1ng tich cuc cho qua trinh phat trién ciia cac thanh phé
lén. Trong nghién ciru nay, hé thong thiy canh héi heu da dupe thiét ké va xdy dimg o
quy mé phong thi nghiém dé trong thir nghiém cay xa lach (Lactuca sativa). Két qua
cho thay, sir dung cdc loai dung dich dinh dudng khac nhau cé anh huong dén sinh
truomg, phat trién, ndng sudt va chat luong ciia cdy xa lach. Trong dé, su dung dung
dich Hoagland M la céng thire 18t nhdt cho tréng xa lach, sé ld/cay va khoi heong tuoi
& thoi diém 30 ngay duoc ghi nhan la 17,00 va 130,67 g/cay, trong khi ham heong diép
luc va cuong do quang hop dat 36,70 va 13,57 umol.m?.s!. Dang chu y, phan tich
chat lwong cho thay tdt cd cde mau xa lach trong thity canh cé ham lugng nitrate
trong la thdp, dam bdo an toan thuc pham. Két qua cua nghién ciru nay cé thé cung
cdp nhimg dan li¢u khoa hoc quan trong nham xdy dung hé théng thuy canh hoi heu
cho cdy xa lach va cdc doi twong cdy rau quan trong khdc.

Tir khéa: ciy xa lach, dung dich dinh dudng, phat trién, sinh truong, thiuy canh
héi Iuwu
ABSTRACT

Greening cities have been considered as one of the major eco-friendly
approaches to provide various positive effects on urbanizations. In this study, the ebb-
and-flow hydroponic system has been successfully designed and constructed for the
lettuce (Lactuca sativa) cultivation at the laboratory scale. As the result, we found that
the application of numerous nutritional solutions could exhibit different growth,
development, productivity, and quality of lettuce. Among them, Hoagland M was
highly recommended as the best formula for lettuce cultivation as the leaves per plant
and fresh weights of 30-day-old lettuce were 17.00 and 130.67 g/plant, respectively,
while the total chromophil content and the rate of photosynthesis were 36.70 and
13.57 mg COx/dm’/hour, respectively. Noticeably, quality analyses also demonstrated
that whole lettuce samples were safe due to the low accumulation of nitrate in leaves.
Taken together, our study could provide a critical understanding for further
establishment of the ebb-and-flow hydroponic system for lettuce and other important

vegetables.
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1. it vin dé

D6 thi héa 1a mt qua trinh tat yéu
dang dién ra trén thé giGi va tai Viét
Nam. Ty 1¢ d6 thi héa nhanh. véi sirc
ép gia ting dan sb, da gay ra tac dong
xau dén moi truong, dién hinh nhu gdy
ra tinh trang ddo nhiét d6 thi cling nhu
thu hep dié¢n tich cdy xanh trong thanh
phd (Dennis & ctv, 2019). Véi tinh
hinh nhur vdy, xanh héa cac khu vuc san
thugng dugc xem la mot trong nhimg
giai phdp hiru ich nhim cai thién 6
nhiém khong khi, giam thiéu 6 nhiém
tiéng 6n, kim ham hién tugng dao nhiét
do thi, tir d6 g6p phan han ché tic dong
cua do thi héa (Qiangian & ctv, 2019).

Cho dén nay, da c6 rat nhiéu nghién
ctru dugc ghi nhan vé viéc xanh hoa céc
khéng gian trong do thi. Trong do, xay
dung céc hé thong dan treo két hop vdi
trf)ng thuy canh dugc ghi nhan la mdt
trong nhimg giai phiap xanh héa bén
virng va dem lai hiéu qua cho ngudi sir
dung (Li & Babcock, 2014). Mét s6 md
hinh da dugc 4p dung thanh cong trén
loai Silene vulgaris va Lagurus ovaius
(Ondono & ctv, 2016),
grandiflora (Vijayaraghavan & ctv,
2017), hoa buém (Viola x
wittrockiana), hai dang Madagascar
(Catharanthus roseus) va hoa lily Pavia
(Longiflorum x Asiatic lilies) (A'Saf &
ctv, 2020). Tuy nhién, khong cé nhiéu
nghién ciru ghi nhan vé trong ciy xa
lach (Lactuca sativa), mot trong nhirng
loai cdy rau dn la quan trong, bang hé
théng thily canh hdi lwu trong khudn
vién do thi.

Portulaca
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-and-flow

Nghién ciru nay duge thyc hién
nhim xay dung mot hé thdng thly canh
hoi luu dang gian treo hoan chinh cho
trong rau xa lach trong diéu kién phong
thi nghiém dé bugc dau tim hiéu anh
huong cua cac dung dich thily canh dén
sinh trudng, phat trién va chat lrong
cua cay xa lach.

2. Vit liéu va phuong phap
nghién ciru

2.1. Vat liéu nghién ciru

Cay L. sativa gidng mé hinh Salinas
duoc cung cip boi Trung tim tai
nguyén thuc vat, bao quan va luu gitr
tai khoa Sinh - Ky thudt nong nghiép,
Dai hoc Su pham Ha Noi 2. Nghién ciru
ciing sir dung ba loai dung dich dinh
dudng, bao gom Knop (Flinn Scientific,
Canada), Hoagland (Hoagland. 1920),
va Hoagland M duoc chuan bi trong
nghién ciru nay dua trén Hoagland vai
ham lugng cdc Ca(NO3): gidam mot nira.
Céc vat tu dé thiét ké hé théng nong
nghiép can thiét.

2.2. Phuwong phap nghién ciru

- Phuong phap thu thap céac chi tiéu
sinh ly: Cuong dd quang hop duoc xic
dgnh bang may do cuong dd quang hop
cam tay TPS-2 (PP Systems, Hoa K¥),
ham luong diép luc tong sé dugc do
bing mdy do ham lugng diép luc
Chlorophyll meter SPAD 502 (Molnita,
Nhét Ban).

- Phuong phap thu thip cic chi tiéu
sinh truong: Céc chi tiéu sinh truong,
bao gdm sb li/cay, khoi lugng tuoi
g/cay) duge xdc dinh sau 30 ngay
trong trén hé thong. Phuong phap thu
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thap va danh gid sb liéu duoc tién hanh
dya theo tiéu chuin TCVN 9016:2011
vé rau tuoi - phuong phép ldy miu trén
rudng san xuat,

- Phuong phap thu thép cac chi tiéu
chit lugng: Ham lugng duong tong s6
(%) trén cdc mau xa lach dugc xée dinh
bang thiét bi dudong ké Refractometer
dua theo md ta trong nghién ciru gan
day (Wilson & ctv, 1982). Ham lugng
vitamin C trong 14 (acid ascorbic,
mg/100g) duge xéc dinh bang phuong
phdp chuan d¢ theo huéng din gin day
(Sauberlich & ctv, 1982). Lugng nitrate
trong | rau duge xac dinh bing phurong
phép quang phé theo mé ta cita Nguyén
Vin Mia & ctv, 2013.

- Phuong phép phan tich va xur ly sb
liu: SO ligu thi nghiém duoc xur ly
biang cong cu Microsoft Excel theo cac
tham s6 thong ké.

2.3. Thoi gian va dia diém nghién
ciru

Nghién ctru nay dugc thuc hién tu
thang 11/2020 dén thang 05/2021 tai
truong Dai hoc Su pham Ha Noi 2.

3. Két qui va thao ludn

3.1. Xay dung hé thong thiiy canh
héi lwru cai tién trong xa lich

Pé thiét k& hé théng thuy canh hoi
luu trong xa lach quy moé phong thi
nghiém, mét s6 mé hinh da dugc tham
khao va cai tién. Theo do, hé thong
vuon treo thiy canh dugc xdy dung
theo nguyén 1y thiy canh hoi luu, nghia
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la dung dich dinh du&ng dugc bom qua
dé chay xudng theo trong luc, mang
theo O toi ré, tao thuan lgi cho qua
trinh hé hap ré, lugng dich du thira
dugc tuan hoan va tii sir dung. Hon
nita, hé thong thuy canh héi Iuu cling
giup cho sy tiép xiac gitra dinh dudmg
vOi bé mit ré tot hon.

—
—— -

Hinh 1. So dd hé théng thiiy canh hoi
Irru cii tién

Trong nghién clru nay, dung dich
dinh dudng dugc lp dat dé chay/roi tir
6ng cip ngang (¢ =21 mm) xudng 6ng
nudi trong dimg (¢ = 110 mm) dé tranh
hién tugng ré bi ngap ung (Hinh 1).
Trén mdi Ong treo, cic 16 (¢ = 2.5 mm)
dugc khoan cidch nhau goc 120°, voi
hang 16 phia dudi léch 60° so vai hang
trén, tuong tu nhu trong cac nghién ciru
truée ddy nhim dam bao cho cdy thu
nhan dugc anh sang mot cach toi uu
nhat. Qua trinh thiét ké, 1ip dit duoc
minh hoa ¢ Hinh 1 va 2, trong khi thu
nghi¢m trong cdy rau xa lach dugc thé
hién & Hinh 3.



Hinh 2. Thiét ké va thi cong 1ip ghép hé théng thiiy canh hdi liru cii tién
quy md phong thi nghiém.

a. L6 khoan trén dng PVC (6 = 110 mm); b. Ong thuy;

¢. Xo dira bén trong ong (¢p = 110 mm);

d. Phan két ctia éng cAp ngang (¢ =21 mm) dugc bit lai;

e. Phan két nbi gitra 6ng ¢ =110 mmva ¢ =21 mm);

f. Pong hé tu dong, 6 cim;

g. Bom, thung dung dich.
-

Hinh 3. Rau trong trén hé thong thiy canh cai tién.
a-b. Gidng cay xa lach con;
c. Bong duoc quin quanh phan thin-c6 ré cdy xa lach;
d. Pit ciy xa lach 1én hé thong; e-f, g-h. Rau trong trén hé thong sau 7 va 14 ngay.

3.2. P4nh gia anh huéng cia dung
dich dinh dudng dén mgt so chi tiéu
sinh 1y va sinh truéng ctia ciy xa lach

Pé hoan thién quy trinh trong xa lach
bing hé théng thiy canh hdi luu, ba
loai dung dich dinh dudng co ban, bao
gdm Knop, Hoagland va Hoagland M.
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Theo do, cac chi tiéu sinh ly va sinh
truong cia cdy xa lach, bao gom sb
la/cay, khéi luong tuoi, ham lugng diép
luc va cuong d§ quang hop da duoce xdc
dinh sau 30 ngay trr:’ing. Két qua dugc
thé hién & Bang 1.



Bing 1. Mét sé ddc diém sinh 1y va sinh trudng ciia ciy xa lich trong trong
hé théng thity canh hdi lru biing cdc cong thirc dinh dudng khac nhau

n Q 0
mc — S6 la/cay Khéi ?lrgrng H::;:;T:c " E;ngh?p
SHEES ol (g (SPAD) (umol.m2.s")
Knop 12,33+1,53% | 92,00+3,00¢ 27,77+1,94° 9,13+0.50°
Hoagland 13,3341,53° | 115,33+4,16" | 33,00+2,00" 10,20+0,20°
Tloagland M 17.00£1,00° | 130,67+5,13" | 36,70+1,48" | 13,57+0,96°
LSDao.os 2,74 8,73 3,63 1,27

khac co y nghia !!15ng ké voi a=0,05

Két qua cho thdy, cic dung dich
dinh dudng ¢6 anh huong khac nhau
dén céc chi tiéu sinh truong cia ciy xa
lach. Trong dd, cdy xa lach tréng trong
hé théng thuy canh hdi luu st dung
dung dich Knop thé hién céc chi tiéu
thip nhét. Cu thé, cic dic diém sinh
truong cua cdy xa lach sau 30 ngay
tudi duoc ghi nhan lin lugt 13 12,33
la/cay, khdi lugng tuoi dat 92,00 g,
trong khi ham lugng diép luc va cuong
do quang hop chi dat 27,77 va 9,13 mg
pmol.m?2s?! (Bang 1). Trong khi dé,
st dung dung dich dinh dudng
Hoagland M cho két quéd sinh trudéng
va phat trién ctia cdy xa lach tot nhat,
s6 la/cay dat 17,00, khdi lugng twoi dat
130,67 (g/ciy), ham lugng diép luc va
cuong do quang hop tuong Ung la
36,70 va 13,57 pmol.m?2.s™.

Trong nghién ctu truée diy, moi
truong Murashighe & Skoog (MS)
cung da dugc st dung trong trong thiy
canh xa lach tai Pong Thap (Vo. 2015).
Két qua theo doi sau 30 ngay cho thay,
cdy xa lach trong thuy canh trong dung
dich Vs, Y10, Y15 va Y20 MS ¢6 s6

Ghi chii: trong cimg 1 cét, ky tir theo sau a, b, ¢, ... khdc nhau thé hién sur sai

la/cdy dat lan lugt 1a 12,2; 12,0; 12,9 va
12,4; trong khi khdi lugng cdy ciing dat
102.4; 100,7; 113,7 va 113.2 g/cay (Vo.
2015), & mirc thap hon so véi két qua
thu duogc trong nghién ciru nay. Hon
nira, cay xa lach trong trong dat, sau 30
ngdy thu hoach c6 sé la/cay va khéi
luong cay dat 11,9 va 94,4 g/cay (Vo
2015). Nhu vdy, trong xa lach bing
phuong phap thuy canh sir dung dung
dich dinh dudng tét hon trong trén dat
va dung dich dinh dudng thich hop nhat
cho trong thiy canh héi luu cay xa lach
la Hoagland M.

3.3. Panh gia anh huong cua dung
dich dinh dudng dén mat sb chi tiéu
chat lwgng cua cay xa lach

Trong nghién ciru nay, dnh hudng
cua ba dung dich dinh dudng tiép tuc
dugc khao sat dén cac chi tidu chét
lrong cua cay xa lach. Theo do, ham
lugng dudong téng s, ham luong
vitamin C va du lugng nitrate dugc
phén tich trén 14 cdy xa lich giai doan
thu hoach dya theo nhimg nghién ciru
truoe day. Két qua duogc thé hién &
bang 2.
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Bang 2. Mt s6 chi tiéu chét lugng cla cdy xa lach trong trong he thong

thiy canh hdi Iyu bing cac cong thirc dinh dudng khéc nhau

- Vitamin C
Céng thire Pui £ Nitrate (mg/kg)
wong tong sé (%) (mg/100 g) 4
Knop 5,80 +0,20¢ 5.50 £0,26° 202,3+4,04%
Hoagland 6,70 iO, 1 Oh 6.83 :EO, 1 Sh 200,%5,003
Hoagland M 7,80 io‘zoa 857 :i:U,Zla 18?.6:1:252h
LSDg,05 0,34 0,42 7.96

Ghi chii: trong 1 dong, ky ti theo sau a, b, c,.

co y nghia Ihong ké voi a=0,05

Két qua cho thay ham lugng dudng
tong s6 dao dong tir 5.8 (cong thire sir
dung Knop) - 7,8 % (cong thirc sir dung
Hoagland M). Tiép theo, lugng vitamin
C do dugc ¢ 14 xa liach sau 30 ngay
trong trong hé thong thily canh héi luu
VGi cdce cong thire dinh dudng dat tir 5,8
(cong thuc sir dung Knop) dén 8.57
mg/100 g la (cong thirc sir dung
Hoagland M). Quan trong hon ca,
nghién ciru ciing dd phan tich dur lugng
nitrate trong cic mau la thu dugce & ba
cong thirc dung dich dinh dudng. Kiém
tra cho thdy toan bd cic mau la déu c6
du luong nitrate nho hon muc quy dinh
toi thiéu (1500 mg/kg 14) (MOH, 1998).
Theo d6, str dung dung dich dinh dudng
Hoagland M trong thuy canh hdi luu
cho két qua lugng nitrate ton dur trong 14
xa lach sau 30 ngay dat 187,6 mg/kg l4.

Céc s6 liéu nay ciing dong thuan vai
nhimg két qua duogc ghi nhin trong
nghién ctru gén day (Vo, 2015). Cu thé,
ham lwong duong tong sé do & mau 14
xa lach sau 30 ngay trong thiy canh voi
céc cong thire dat tir 3,25 (cong thic 7 s
MS) dén 3,75 % (cong thirc ¥ 15 MS),
trong khi vitamin C dugce ghi nhan tu
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.. khdae nhau thé hién sur sai khdc

3,55 (cong thic ¥s MS) dén 4,10
mg/100 g la (cong thire ¥ 15 MS). Du
lugng nitrate & 14 xa lach 30 ngay tudi
trong trong cac cong thirc sir dung dung
dich dinh duong MS ciing dat dudi
ngudng quy dinh rat xa. Trong khi dé,
xa lach tréng trong dat c¢6 ham luong
duong tong s6 dat 3,2 %, vitamin C dat
3,30 mg/100 g la, luwong nitrate dat
183,08 mg/kg. Tom lai, cac két qua nay
da chimg minh ring cdy xa lach trong
trong diéu kién thuy canh héi luu véi
cac cong thirc dinh dudng khac nhau
déu an toan.

4. Két ludn va Dé nghi

4.1. Két luin

Di thiét ké thanh cong hé thong thuy
canh hdi Iuu cai tién quy mo phong thi
nghiém phuc vy cho tréng rau xa lich
an toan. Hé théng gian treo dugc thiét
ké dya trén nguyén tic cia phuong
phap thiy canh hdi lvu dé ting cuimg
kha ndng nhan dinh dudng cua cdy va
tiét kiém nguon AUGC tudi.

Cay xa ldch trong thiy canh hdi lru
béng dung dich dinh dudng Hoagland
M sinh truong va phat trién tét nhat. sé
la/cay va khéi lugng tuoi duge ghi nhan



