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XAC PINH CAC THONG SO KY THUAT TOI UU TRONG CAI BO XOI
(Spinacia oleracea L.) BANG PHUONG PHAP THUY CANH HOI LUU

Nguyén Thi Phuong Dung’, Tran Thi Thanh Huyén?,
Nguyén Thi Thiy?, L& Thi Thuy?, Nguyén Quang Thach?

TOM TAT

Nghién ciru dugc thuc hién v6i 6 thi nghiém vé glong, dung dich dinh dudng, EC, pH cua dung dich, khoang
cach trong va thoi gian thu hoach sau khi ngung cung cap dinh dudng trén cay cai bo xoi trong trong hé thdng thay
canh hoi luu. Két qua cho thiy, cai bé x6i chiu nhiét PD512 - Phl Bién thich hop nhét trong 3 gidng cai bé x6i thi
nghiém. Trong gidng cai bo x6i PD512 véi khoang cach 15 cm x12 cm (190 cay/m?) va st dung thanh phan dung
dich dinh dudng SH3 v&i mirc EC = 1.200 pS/cm, pH tir 6 - 6,5 [a phu hop trong suot thoi gian sinh trueéng ctia cay
cho suat thuc thu 2,4 kg/m? dén 2,9 kg/m?2 Thu hoach rau cai bo x6i sau 4 ngay ngirng cung cap dinh dudng s€ dam
bao rau an toan vé ham luong NO, va ham luong kim loai nang (As, Hg, Cd, Pb).

Tir khéa: SPAD, dung dich dinh dudng, EC, pH, ham lugng NO, du

|. PAT VANDE

Rau cai b6 x0i (Spinacia oleracea L.) la loai cay
duoc ua tién lua chon tréng trong nha kinh vi no
cho phép san xuit nhiéu chu ky ngan han trong nam
va loi nhuan kinh té nhanh hon nhiéu so v6i mot
sb loai rau an 14 khac (Brandenberger et al., 2007).
Hon nira, day ciing 1 loai rau c0 gia tri dinh duong,
vitamin, khoang chét,... doi dao (Ko et al., 2014).
Trdng rau cai bo x0i trong hé théng thuy canh hoi
luu la mot trong nhitng cOng nghé ky thuat cao, giup
duy tri san xuét rau trong vu va trai vy, c6 kha ning
tao ra nhirng san pham dong nhat, chat lugng, ning
suat cao, thu hoach d& dang, t6i wu héa phan bon. ..
va gop phan giai quyét tbt nhu cau trdng rau sach tai
nha ¢ thanh thi (Tomasi et al., 2015).

Mic du da sé dung dich dinh dudng cho thuiy
canh hién nay déu dua trén cong thirc dinh dudng
Hoagland Arnon nhung van chua dap ung duoc
nhu cau ctia mot s nhém cay trong, trong do6 ¢ cai

b6 x61 nén cay sinh trudng kém va chua co gia tri
thuong mai cao. Vi vdy, viéc nghién ctru va pha ché
dung dich dinh dudng chuan hoa quéc té, can ddi
gitra cac nguyén t khoang thiét yéu, dam bao viéc
duy tri EC, pH tbi wu cho sinh truéng phét trién cia
tirng loai cdy a rat can thiét.

Bén canh d6, ham lugng nitrat thip 1a mong
mudn can dat duoc d6i voi cac loai rau an 14 an
truc tiép nhu cai bé x6i. Cac nghién ctru vé trong
cay trong dung dich thiry canh cho thiy nong d6 vi
lugng cuia dung dich dinh dudng c6 thé giam, dung
dich dinh dudng c6 thé dugc pha lodng (Duyar and
Kilig, 2016), thuc vat c6 thé sdng duge ¢ trong nudce
vai ngay trude khi thu hoach (Jakse et al., 2013)...
nham giam ham lugng nitrat ctia cac loai rau. Vi vay,
viéc tim ra cac théng sb tdi wu cho sinh truong ciia
rau cai bé x4i trong thity canh ciing nhu giam ham
lugng NO3'nh§1m ning cao chit luong 13 muc tiéu
chinh cua nghién ctru nay.

1Hoc vién Nong nghiép Viét Nam; 2DPai hoc Su pham Ha No6i
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[1. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vatliéu nghién ctru

Nghién ctru dugc thyuc hién trén ba gidng cai bo
x0i: G1 - giéng cai b6 x6i F1 chiu nhiét PD512 (Phu
Pién), G2 - giéng cai bé xdi chiu nhiét F1(Lucky
Seeds), G3 - giéng cai bd x6i F1(VA.DASH) (Viét A).

Dung dich dinh dudng duoc Ki hi¢u: SH1- SH3-
SHS5 do Vién Sinh hoc Nong nghiép - Hoc vién
No6ng nghiép Viét Nam nghién ciru va cai bién (trén
co s cua dung dich dinh dudng Hoagland and
Arnon,1950).

Nghién ciru dugc thuc hién trén hé thong thuy
canh hoi luu trong nha ludi c6 mai che (voi nhiét
d6 trung binh trong nha Iu¢i mua hé 37 £ 2°C, mua
dong 23 + 2°C, d6 4m trung binh 40 - 45%).

2.2. Phuwong phap nghién ciru
2.2.1. Bé tri thi nghiém

Nghién ctru gdm 6 thi nghiém. Mai thi nghiém tir
1 dén 6 dugc bé tri theo kiéu khdi ngiu nhién diy du
(RCB) v¢i 31an nhéc lai, mdi lan nhic lai 15 cay trén
hé théng gian thity canh hoi luu.

- Thi nghiém 1: Nghién ctru xac dinh duoc giéng
cai bo x6i thich hop trong trén hé thong thuy canh
hdi luu. Cac cong thirc thi nghiém: CT1: Gidng cai
b6 x6i F1 chiu nhiét PD512 (Phi Bién); CT2: Gidng
cai b x6i chiu nhiét F1(Lucky Seeds); CT3: Gibng
cai bo x6i F1I(VA.DASH-ViétA).

- Thi nghi€m 2: Nghién ctru xac dinh dung dich
dinh dudng phi hop cho cai bé x6i trdng trén hé
thong thiy canh hdi luu (v6i gidng ti wu cua thi
nghiém 1). Cac cong thirc thi nghiém: CT1: SHI;
CT2: SH3; CT3: SH5.

- Thi nghi¢ém 3: Nghién ctru xac dinh muc EC
phl hop trong cai bo x0i trén hé théng thuy canh
hoi luu (v6i gidng va dung dich dinh dudng tdi wu
cua thi nghiém 1, 2). Cac cong thirc thi nghiém:
CT1:800 pus/cm; CT2:1.000 ps/cm; CT3: 1.200 ps/cm.

- Thi nghiém 4: Nghién ctu xac dinh mac pH
cia dung dich phil hop dé trong cai bé x6i trén hé
thng thuy canh hoi luu (v6i gidng, dung dich dinh
dudng, EC da chon tur thi nghiém 1, 2, 3). Cac cdng
thare thi nghiém: CT1: pH =5-5,5; CT2: 6 - 6,5;
CT3:7-7,5.

- Thi nghiém 5: Nghién cuu xac dinh khoang
cach phu hop dé trdng cai bo x6i trén hé théng nghé
thity canh hoi luu (v6i giéng, dung dich dinh dudng,
EC, pH da chon duoc tir thi nghiém 1, 2, 3, 4).
Cac cong thac thi nghiém: CT1: 10 cm; CT2: 15cm;
CT3: 20 cm.

- Thinghiém 6: Nghién ctru anh hudng cua viéc
ngimg cung cap dinh dudng cho cay cai b6 xdi trudc
khi thu hoach dén chat luong rau cai bo xdi trong
thuy canh (sy tich liy NO, As, Hg, Cd, Pb). Céc
cong thtc thi nghiém CT1: Thu hoach ngay; CT2:
Thu hoach sau khi ngimg cung cip dinh dudng
1 ngay; CT3: Thu hoach sau khi ngimg cung cap
dinh dudng 2 ngay; CT4: Thu hoach sau khi ngirng
cung cap dinh dudng 4 ngay.

2.2.2. Cdc chi tiéu theo doi

- Chi tiéu sinh trudng:

Chiéu cao cdy (cm); S la/cay (14); Chi s SPAD:
diung may do chi s6 SPAD-502 Plus (Chlorophyll
meter, Minolta-Japan); Chi sé dién tich 14 (Leaf Area
Index - LAI) (m?1&4/m?dién tich trong); Khdi lwong
tuoi (g la/cay); Nang suat ly thuyét (NSLT) (g 1a/m?);
Ning suat thuc thu (NSTT) (g 1&/m2).

- Chi tiéu danh gia d6 an toan:

+ Ham lugng NO, duoc xac dinh bang phuong
phap so mau theo TCVN 8742:2011, tai Phong thi
nghiém trong diém vé an toan thyc pham va méi
truong (Vilas 809) thudc Vién Han 1d&m Khoa hoc va
Cong nghé Viét Nam.

+ Ham lugng mot sb kim loai nang dugc xac
dinh bang phuong phap quang phd hap thu nguyén
tir gdm: As: xac dinh theo TCVN 7770: 2007;
Hg: xac dinh theo TCVN 7604: 2007; Cd va Pb: xac
dinh theo TCVN 7929:2008.

CAc chi tiéu kim loai nang dugc phén tich tai Bo
mén Kiém nghiém chét luong san phidm rau qua -
Vién Nghién ctru Rau qua.

2.2.3. Xir Iy sé ligu

S6 lidu thu thap duge xir 1y bang phin mém
Microsoft Excel va phan mém R. Sy sai khac giita
cac gid tri trung binh cua cac thong sé duoc danh gia
theo phan tich ANOVA ¢ muc P < 5%.

2.3. Théi gian va dia diém nghién ctru

Nghién ctru dugc thuc hién tai Vién Sinh hoc
NOng nghiép - Hoc vién NOng nghiép Viét Nam tur
thang 8/2017 dén thang 7/2018.

1. KET QUA VATHAO LUAN

3.1. Anh huwéng ciia gidng téi sy sinh truwéng va
ning suit cia ciy cai bo xdi trong trén hé thong
thity canh hoi luvu

Két qua nghién ciru cho thiy, tat ca cac cay déu
xuat hién 2 14 that sau 10 ngay va thu hoach sau
42 ngay. Véimdi gibng khac nhauthi thoigian tirgieo
dén nay mam khéc nhau. Két qua nghién ciru trong
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3 gidng thi gidng cai bé x6i F1 (VA.DASH) (Viét A)
c6 thoi gian nay mam 1a 5 ngay, cham hon 1 ngay so
voi 2 giéng con lai (4 ngay). Toc do phat trién than
la va chi so ham lugng di¢p luc (SPAD) cling khéac
nhau. Sy khac biét & day co y nghia vé& mit thong
ké. Glong cai bo xdi chiu nhiét F1 PD512 c6 chiéu
cao cdy, sb 14, dién tich la cling nhu chi sb SPAD la

cao nhat, sau d6 dén gidng cai bo x6i F1(VA.DASH)
(Viét A) va thap nhat 1a gidng cai bé x6i chiu nhiét
F1(Lucky Seeds). Mtrc do 16n hon vé céc chi tiéu trén
& gidng F1 PD512 lan lugt twong tmg gap 1,17; 1,33;
1,82; 1,18 1an so voi gidng cai bo x6i F1(VA.DASH)
(Viét A)va 1,36; 1,71; 2,31; 1,07 1an so véi giéng cai
b0 x6i chiu nhiét F1 (Lucky Seeds) (Bang 1).

Bang 1. Anh hudng cua giéng téi su sinh trudng va ning suét
cua cai bo x0i trén hé thong thuy canh hoi luu (42 NST)

Giéng CCcC ,Sli LAA SPAD KLC KLTIA_ KLAR NSLT NSTT
(cm) (la/cady)  (cm?/cay) (gam) (gam/cay) (g/cay) | (kg/m?) = (kg/m?)
Gl 36,337 13,700  528,43%  34,38% 35,917 31,622 4,29 3,16 2,232
G2 26,62° 8,00¢ 229,20° | 32,13° 28,01° 24,53° 3,48 2,45 1,70¢
G3 31,12° 10,30° = 290,51° = 29,08° 31,22° 27,41° 3,81 2,74 1,90°
CV (%) 1,92 2,35 2,21 4,09 2,17 2,72 - - 3,43
LSDees 3,89 1,51 5,62 0,05 3,41 3,92 - - 0,21

Ghi phu:‘Bdng 1 - 5: Nhitng tri sé trong cing 1 cét ¢6 gl‘mg 1 chir céi la khdng co su sai khac o mikc Y nghia P <5%
theophanmémR; G: giong; NST:ngaysautrong; CCC: chieucaocay; SL:so1a; LA: di¢ntichla; KLC: khoiluongtoancay;
KLTL: khoi lwong than 1a; KLR: khoi lwong ré; NSLT: nang suat ly thuyét; NSTT: nang suat thuee thu.

Tuong quan voi sy phét trién vé than 1a s& cho
khdi lugng cay, khéi lwong ré cling nhu ning suat ly
thuyét va nang suét thyc thu cao hon. Su khéc biét ¢6
y nghia thong ké vé ning suit thuc thu giira ca 3 giéng
thi nghiém. Trong do, giéng F1 Ph Dién cho ning
suat gap 1,17 1an gidng F1(VA.DASH) (Viét A) va gip
1,31 lan gidng cai b6 x6i chiu nhiét F1(Lucky Seeds).

Hon nira, ddi voi gidng cai bo xo6i F1 (VA.DASH)
(Viét A) s6 la trung binh khoang 10 14/cay nhung

sau 2 tuan trong cdy co biéu hién ra hoa, 14 c6 dang
hinh miii mac va cy rau cd dang than rd rét. Két qua
cling cho thay, gidng cai b6 x6i F1 Phl Pién c6 lato,
day va déu hon, con cai b6 x0i chiu nhiét F1 (Lucky
Seeds) phan thit 14 hep va mong hon. Piéu d6 hoan
toan phu hop véi két qua nang suit twong tng cho
mdi giéng ¢ trén. Vi thé, gidng cai bo xoi F1 chiu
nhiét Phii Dién d duoc lya chon cho céc nghién ciru
tiép theo.

Caib0 x06iF1
(ViétA)

Caibo x0i chjunhiét F1
(Lucky seeds)

Caibd x0i Fl chiunhiét
PP 512 (Phbién)

Hinh 1. Cac giéng cai b6 x6i trong thily canh trong thi nghiém
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3.2. Anh huéng ciia dung dich dinh duéng t6i sw
sinh truémg va ning suit cia ciy cai bo xoi trong
trén hé théng thity canh hdiluu

Dung dich dinh dudng Hoagland Arnon thuong
duoc st dung cho cac nghién ciru trong rau an 14
trong dung dich thuy canh (Duyar and Kilig, 2016).
Dung dich dinh dudng Hoagland khéng nhiing cung
cap dinh dudng kha chat lugng cho rau in 14, von 1a
dbi tugng cay trong duoc thu hoach trong thoi gian
ngin ma con 1a dung dich diu tién duoc biét phu
hop cho sy phét trién cua cay ca chua dat nang suit

cao trong thoi gian dai. Mot s6 nghién ciru cho rang
dung dich nay co trong thanh phan ham luong cac
nguyén té cao hon so véi quy dinh thich hop chorau
an 14 va c6 nhiéu thanh phan dinh dudng du luong
sau thu hoach véi tiém ning c6 thé giy 6 nhiém
moi truong (Alberici et al., 2008). Vi vay, viéc su
dung hiéu qua tiém ning cta dung dich dinh dudng
Hoagland trong rau 4n 14 1a nhitng van dé con can
tiép tuc nghién ciru va ciing 14 co s& d¢é tién hanh thi
nghiém tréng cy cai bo xoi trong 3 dung dich dinh
dudng SH1, SH3 vaSH5.

Bang 2. Anh hudng ciia cic loai dung dich dinh dudng t6i sy sinh truong
va nang suat ctia cai b6 x06i trén hé thong thiy canh hoi luu (42 NST)

DDdinh  CCC ’SL LA SPAD KLC KLTL KLR NSLT NSTT

duwdng (cm) (la/cay) (cm?/cay) (gam) (gam) (gam/cdy) (kg/m?)  (kg/m?)
SH1 33,60° 13,700 428,25>  31,50° 32,56° 27,710 4,85 2,77 2,30
SH3 37,412 12,312 | 513,080  34,70° 38,572 34,322 4,25 3,43 2,83
SH5 32,92 10,00> = 320,17¢  29,13° 28,16° 22,35¢ 5,81 2,23 1,90
CV (%) 1,42 2,43 3,98 3,99 4,30 4,75 - - 3,87
LSDoes 1,62 2,17 22,37 3,16 1,74 1,52 - - 0,12

Két qua cho thdy, ¢ tit ca cac chi tiéu theo ddi
(trir s6 1a/cay) déu dat gid tri cao nhat & cong thic
st dung dung dich SH3. Sy sai khac nay cd y nghia
thong ké so voi 2 cong thirc con lai. Do c6 sy phat
trién vé chiéu cao cdy ciing nhu 14 vuot troi nén khbi
luong cy, ning suét khi dung dung dich SH3 déu
cao tuong tmg 1,23 dén 1,5 1an so voi dung dich SH1
va SH5. Chiéu cao cay va chi s6 SPAD khong c6 su
sai khac vé mit thong ké giita dung dich SH1 va SH5,

nhung gitta 2 cong thic dung dich dinh dudng nay
khac biét nhau vé tat ca cac chi tiéu con lai (Bang 2).
Két qua nghién ctru nay co phan tuong dong vdi cac
nghlen ctru trude diy vé nang sudt cdy trong trén
hé thong thily canh thay doi tuy ting loai thuc vat,
gidng, mua vy, mat do trong (cay/m?), thoi gian sinh
truong, thu hoach va nong do dung dich dinh dudng
(Alberici et al., 2008; Jakse et al., 2013).

SH5

.

Hinh 2. Cay cai bo x6i khi trong & cac dung dich dinh dudng khic nhau

3.3. Anh hwéng ciia EC dung dich téi sy sinh
trwéng va nang suat ctia cay cai bo xoi trong trén
hé thong thiy canh hoiluu

Mic du khong c6 su khac biét vé chiéu cao
cay va so & ¢ cong thirc EC = 800 puS/cm va

4

EC = 1.000 uS/cm, nhung c6 su khac biét c6 y
nghia thong ké & cong thirc EC = 1.200 pS/cm so
vGi 2 cong thire nay. Tuy vay, dién tich 14 ¢ cong thirc
EC = 1.000 pS/cm cao hon han EC = 800 pS/cm, diéu
d6 cho thay kich thudc 14 khi EC 16n hon 1a 16n hon.
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Trir chi s6 SPAD khong sai khac giita 2 cong thic
EC = 1.000 uS/cm va EC = 1.200 pS/cm thi tit ca
cac chi tiéu con lai khac nhu dién tich 14 trén cay,
khéi luong cy, khéi lugng than 14, va ning suét ly
thuc thu ¢ ca 3 cong thirc déu co su sai khac co y
nghia thong k& & muc do tin cdy 95%. Cu thé véi

EC = 1.200 uS/cm thi co s6 14, dién tich 1a, khdi
lwong cdy, khdi lugng than 14 va ning suit thuc thu
déu cao hon 2 cong thirc mirc EC = 800 uS/cm va
EC=1.000 uS/cm lan luot 1a: 1,67; 1,97; 1,46; 1,59;
1,59 1an va 1,37; 1,21; 1,11; 1,16; 1,15 1an (Bang 3).

Bang 3. Anh hudng cua EC t6i sy sinh truong va ning suit cia cai bé xoi
trén hé thong thily canh hoi luu (42 NST)

EC ccc SL LA spap | KLC  KLTL  KLR NSLT NSTT
(cm) (la/cady) (cm?/cay) (gam) (gam) (gam/cay) (kg/m?) (kg/m?)
800uS/cm  3545° 8,63 252,08 3151 2695  21,93° 5,02 2,77 1,83
1.000pS/cm  35,60°  10,53°  412,96° 34,48 3546 30,19 5,27 3,43 2,520
1.200pS/cm  39,56*  14,43*  497,56°  34,53* 39,33 34,89 4,44 2,23 2,90°
CV (%) 2,72 2,45 4,25 3,72 4,11 3,24 - - 2,71
LSDg 0y 2,19 3,00 10,01 2,75 1,95 1,46 - - 0,11

Thanh phan cac nguyén t6 khoang trong dung
dich dinh dudng c6 anh hudng truc tiép dén sy hap
thu dinh dudng cua cy, do d6 quyét dinh dén nang
suit va chat lugng cua ciy cai bé x6i. Trong qué
trinh cdy sinh truong s& hip thu cac ion khoang
lam thay d6i gia tri EC. Gia tri EC cho biét tong
ndng do ion hoa tan trong dung dich va la co s

bt

gilp diéu chinh va b6 sung luong dinh dudng thich
hop cho cdy trong thity canh. Gia tri EC cao hon
c6 thé s& ngan can sy hip thu chit dinh dudng.
EC thip s& anh huong dén strc séng va ning suat
cay trong thuy canh. Két qua nghién ctru nay ciing
twong ddng v4i két qua nghién ctru cua tac gia Kim
va cong tac vién (2005).

Hinh 3. Cay cai bo x4i trong & cac mirc EC dung dich khac nhau

3.4. Anh huéng cia pH dung dich téi sw sinh
trudmg va ning suit ciia cdy cii bé x6i trong trén
hé thong thity canh hdiluu

Két qua cho thiy, chiéu cao cay khong c6 sy sai
khac ¢6 y nghia thong ké & cong thic pH 6 - 6,5
va 7 - 7,5, nhung mot sd chi tidu khac nhu sb 14,
dién tich 1a trén cay, khoi lugng cdy co su khac biét
¢6 ¥ nghia thong ké & ca 3 cong thirc nghién ctru.
Tuy nhién, khéi luong than 14 1a phé‘m an duoc va
nang suat 1y thuyét chi sai khic ¢ y nghia thong ké
0 cong thuc pH 6 - 6,5 so v6i 2 cong thirc con lai la
pH 5 -55va pH 7 - 7,5 (gitta chung khong c6 sy
khéc biét). Nhu vy c6 thé thdy rang, sb 14, dién tich

l4 va khoi lugng cdy 6 pH 7 - 7,5 cao hon pH 5 - 5,5
nhung khéi lugng phan ré ctia cong thirc nay ciing
16n hon nén khéi lugng phan an dugc 1a than 1a va
ning sut thyc thu khéng c6 sur khac biét ¢6 y nghia
thong ké (Bang 4).

Cay cai bé x6i dugc trong trong hé thong thiy
canh, viéc diéu chinh pH, EC va oxy hoa tan ciia hé
thdng 1 yéu t6 vo cung quan trong (Gonnella et al.,
2003) boi pH, EC khac nhau thi kha ning hip thu
clia cdy trong va phan trim tinh hiru hiéu coa mdi
chat dinh dudng 1a khac nhau. Cac van dé vé EC va
pH tiém an bt lgi cho sinh truong cua cdy co thé
duoc loai bo bang dung dich dinh dudng thich hop
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(Tesi et al., 2003; Lenzi et al., 2011). Trong két qua
nghién curu nay, ngudong pH va EC phu hop cho
sinh trudng cua cdy cai bo x0i lan luwot 14 6 - 6,5 va
1.200 pS/cm. Két qua nay co phan tuong dong voi
nghién ctru cua Oztekin va cong tac vién (2018) cling

trén cay cai b6 x0i, véi viéc str dung cac dung dich
khac nhau, ngudng pH va EC cho hi€éu qua trong
nghién ctru ctia nhom tac gia la 1,16 - 1,40 dS/m
va pH 5,5 dén 6,5, dong thoi phu thudc vao cac giai
doan khac nhau.

Bang 4. Anh hudng ciia pH toi sy sinh trudng va ning suét clia cai bo xoi
trén h¢ thong thuy canh hoéi luu (42 NST)

ccc | sL LA KLC = KLTL KLR  NSLT NSTT

pH cm)  (&cay) (cmifcay) AP (gam)  (gam) (gamicay) (kg/m?)  (kg/m?)
555 | 2678  800°  297.88° 3083  2050° 2508 @ 442 | 201 | 2,09
665 3638 14000 50373 3535 3927 3442 485 275 28T
775 | 3476' 12000 421,84° 31,83 3313 2722 591 | 218 227
CV(%) 241 324 478 335 217 293 i i 3.49
LSDgs 1,71 0,88 9,17 3,31 2,66 3,86 - - 0,32

pH 5-5.5
Hinh 4. Cay cai b6 x6i trong & cac mirc pH dung dich khac nhau

3.5. Anh hwéng ciia khoang cach trong t6i swsinh
truéng va ning suit cia ciy cai bo xdi trong trén
hé thong thity canh hdilwu

Khoang cach trong 1a yéu t6 c6 anh huong truc
tiép dén kha nang hip thu ning lugng &nh séng, do
d6 anh huong dén quang hop vaning suét cay trong.
Két qua thi nghiém da cho thy, su khac biét vé chiéu
cao cdy gitra cac khoang cach khac nhau la khong co
ynghiathéngké & mirc dotincay 95%. Tuynhién véi

pH 6-6.5

pH7-75

ca 3 khoang céch dugc nghién ciru déu cho sy khéac
biét c6 y nghia thong ké & tat ca cac thong sé con lai
nhu: s6 14, dién tich 14, chi s6 SPAD, khéi lugng cay,
khdi luong than 14 va nang suat thuc thu, trong do
khoang cach trong 15 cm x 12 cm cho céc thdng s6
trén cao nhat twong tng lan luot gip 1,57; 1,14; 1,1;
1,34; 1,37; 1,38 so vai cay tréng & khoang cach 10 cm
x12 cmva 1,17; 1,1; 1,22; 1,45; 1,16; 1,16 1an so véi
cay trong & khoang céch 20 cm x 12 cm (Bang 5).

Bang 5. Anh hudng ciia khoang cach trong téi su sinh trudng va ning suét
cua cay cai bo x0i trén hé thong thiy canh hoi luu

Khodng caich CCC SL LA SPAD KLC KLTL KLR NSLT = NSTT
(cm) (cm)  (l&/cay) (cm?cay) (gam) (gam) (gam/cay) (kg/m?) @ (kg/m?)
10 x12 35,072 8,90¢ 426,95¢ | 32,05 = 29,84¢ 24,92¢ 4,92 2,00 2,08°
15 x12 35,912 14,002 485,162 35,34%  39,95° 34,542 541 1,67 2,882
20 x12 35,86° 12,000 447,42° 29,02¢ = 34,89 29,74° 5,15 1,20 2,48°
CV (%) 2,47 3,42 4,27 3,24 3,27 4,25 - - 2,98
LSD s 1,45 0,88 11,20 1,97 2,05 1,34 - - 0,12




TapchiKhoahocCongnghé Néng nghiép ViétNam- S61(98)/2019

MAT B0
10 CM

Trong nghién ctru ndy, gidng cai bo x6i PD512-
Phi Dién v6i khoang cach 15 cm x 12 cm (twong
duong 190 ciy/m?) cho ning suit cao nhat. Didu nay
1a hop 1y boi gidng chiu nhiét to ra phil hop véi diéu
kién khi hau nhiét d6i cia Viét Nam ngay ca cac thoi
vu khac nhau, con mat d6 trén la phu hop cho kha
ning hap thu ning luong 4nh sang, boi néu khoang
cach thua hon c6 thé gy lang phi ning lugng anh
sang va cao hon s& ¢ su che 14p cua cac 16p 14 dudi.
Két qua vé nang suit cai b6 xdi trong thity canh vé co
ban la cao, tham chi con 16n hon ning suét rau cai bo
x0i trong trén dat va 16n hon cai bo x6i trong trén hé
thong thiy canh sir dung gia thé perlite (ning sut
1,1 -1,5 kg/m?) cua Cocetta va cong tac vién (2007).

3.5. Panh gia d¢ an toan cia ciy rau cai bo x6i
trong bang phwong phap thity canh hdi luu
3.5.1. Ham lugng NO,

Sy hap thu nito qua mirc hodc trc ché chuyén dbi

MAT D6
15¢m

e S A P A B R . B e —

Hinh 5. Cay cai bo x6i voi cac khoang tréng cach khac nhau

i)
20 CM

nito thanh protein bai mot sé yéu té mdi trudng dan
dén tich liy nito trong sudt giai doan sinh truong
ctia cAy. Mot phan nho cua nito duoc hap thu thong
qua dinh dudng duoc giam xudng thanh nitrit boi
vi khuan c6 trong miéng va da day. Nitrit c6 nhiéu
tac dong tiéu cuc khac ddi véi stre khoe con nguoi
vi N6 phan tng véi amin bac hai va dan dén sy hinh
thanh cac chat giy ung thu, mutagen va teratogen
nitrosamine. Ham lugng nitrat ¢ 14 giam khi nong
d6 dung dich dinh dudng giam 1a do ndng do nitrat
trong mo giam (Duyar and Kilig, 2016). Diéu nay
c6 thé duoc giai thich théng qua viéc st dung nitrat
da dugc luu trir trong khdng bao, khi ndng d6 nitrat
cung cap tir moi trudng thap hon so véi nhu cau cia
cay (Alberici et al.,2008).

Vi muc tiéu san xudt san pham an toan phuc
vu tiéu dung va huéng mé rong mé hinh san xuat,
nghién ctru cling di tién hanh danh gia d6 an toan
ctia san pham cai bé x6i tao ra.

Bang 6. Két qua phan tich ham luong NO, tich Ity trong rau cai bo x6i
trong thiy canh hoi luu thu hoach sau thoi gian ngung cung cap dinh dudng khac nhau

Thai gian ngirng cung cap dinh dudng Ham lrong NO.- Mikc giéi han ,t(‘)i da cho phép
cho cdi b6 x6i truwdc khi thu hoach (m ke tlgroi) 3 theo Quyeét dinh s6 99/2008/QD-BNN
(ngay) &e (mg/kg twoi)
Thu hoach luén 1.171
1 nga 974
g\y 1.500
2 ngay 627
4 ngay 226

Két qua bang 6 cho thiy, rau cai bé x6i trong thiy
canh g(’) h’e‘lm ‘luqng NO, dat tiéu chudn an toan.
Co thé thay rang, ham lugng NO," trong rau cai bd
x0i thu hoach luon ma khong cé thoi gian ngung
cép dinh dudng van ¢ muc gidi han cho phép theo
Quyét dinh s6 99/2008/QD-BNN. Ham luong NO,*
c6 trong rau cai bo xdi ty I¢ nghich véi thoi gian
ngimg cap dinh dudng nén khi ting thoi gian nging

cap dinh dudng thi ham luong NO_- giam (giam
5,18 lin sau 4 ngay ngimg cung cép dinh dudng so
v6i thu hoach luén). Tuy nhién, néu ting thoi gian
ngimg cung cip dinh dudng thém nira, ciy c6 biéu
hién thay déi mau sic 14. Vi thé, co kha nang thoi
gian thu hoach sau khi ngirng cung cip dinh dudng
4 ngay la phuhgp.
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3.5.2.Ham lugng mét s6 kim logi ning (As, Hg, Cd, Ph)

Két qua phan tich vé ham lugng kim loai nang
trong rau cai bé xoi trong thuy canh cho thdy déu
dudi ngudng rit xa so voi mirc giéi han toi da cho
phép theo Quyét dinh s6 99/2008/QD-BNN ciia Bo
Nong nghi¢p va PTNT (Bang 7).

Két qua nghién ctru vé ham luong nitrat nay
cling c6 nhirng nét tuong ddng véi nghién ciru cia

Oztekin va cong tac vién (2018), khi cai bo x0di thuy
canh trong cac dung dich dinh dudng khac nhau
(trong nuée, trong dung dich dinh dudng day du va
dung dich dinh dudng gidm mdt nira ham lugng).
C6 thé cho rang rau cai b6 x0i trong trong hé thong
thuy canh ngoai vi€c gidam ham lugng nitrat, img
dung giam thanh phan dinh dudng c6 thé cho ning
suit va chit luongcao.

Bang 7. Két qua phan tich ham luong mot sb kim loai ning trong rau cai bé x6i tréng thily canh

(Ehi tiéu‘ dél{h gia Hz‘m} .lu'({ngA km: loai nffmg Mike iglon han;t(")i da cho phép Pénh gis
do an toan ciia rau trong cdi bé x6i trong thiy canh  theo Quyét dinh so 99/2008/QD-BNN
As (mg/kg)x* 0,0181 1,00 Pat
Cd (mg/kg)= 0,0092 0,10 Pat
Hg (mg/kg)* 0,0060 0,05 Pat
Pb (mg/kg)=* 0,164 0,30 Pat

Ghi cha: *Ham lwong cdc chat tinh theo khoi lwong twoi ciia phan dn diegc.

Trong nghién cuu trén, ham lugng nitrat trong
la (226 - 1.171 mg/kg) ciing thay d6i phu thudc
thoi gian ngimg cung cap dinh dudng khac nhau.
Tham chi, két qua vé ham luong NO; nay con thap
hon rat nhiéu so véi quy dinh cia Uy ban chau Au
s6: 1258/2001 (European Commission Regulation,
No: 1258/2001, EUR-LEX, 2017), theo do gia tri
ngudng toi da vé ham lugng NO,1a3.500 mg/kg cho
rau cai b6 x6i va xa lach, do do khong gay ra bat ky
rii ro nao doéi vdi suc khoe con nguorl Nhu vay, két
qua nay cling gan nhu dong nhét voi nhung nghlen
ctru trude d6 vé phuong phap khdng b sung nguon
N (N-free media) cho dung dich dinh dudng trong
thuy canh trude khi thu hoach nhim giam ham
luong NO_, tang ham lugng vitamin C c6 trong rau
cai bo x0i cua tac gia Mozafar (1996) (giam 11 lan
ham luong NO " sau 2 ngay chuyén sang dung dich
thiéu ngudn N)

Hon nira, ham luong cac kim loai nang cta rau
cai b6 x0i trong trén hé théng thay canh héi luu nay
déu nam & thap hon ngudng gidi han cho phép rat
nhiéu. Piéu ndy mot 1an nira khing dinh rau cai bo
x0i trong trén hé théng thuy canh hdi luu 13 hoan
toan an toan cho nguoi sir dung.

IV.KET LUAN

Trong 3 giéng cai bo x0i thi nghiém, giéng cai bo
x6i chiu nhiét F1 PD512- Phi Dién thich hop nhat
trong bang phuong phap thiy canh hdi luu. Trong
gidng cai b6 x6i trén voi khoang cach 15 cm x 12 cm
(190 cay/m?) va sir dung dung dich dinh dudng SH3
véimuc EC =1.200 pS/cm, pH tir 6 - 6,5 1a phu hop
trong sudt thoi gian sinh trudng cua cdy, dat ning

8

suat thuc thu 2,4 kg/m? dén 2,9 kg/m? Thu hoach
rau cai bo x0i sau 4 ngay ngimg cung cap dinh dudng
s& ddm bdo rau an toan vé ham luong NO ;va ham
luong kim loai nang.

TAI LIEU THAM KHAO

B9 Nong nghiép va Phat trién nong thon, 2008. Quyét
dinh s6 99/2008/QD-BNN, ngay 15/10/2008. Quyét
dinh ban hanh quan ly san xuat, kinh doanh rau qua
va che an toan.

TCVN 7929:2008 (EN 14083:2003). Tiéu chuan qudc
gia vé Thuc pham - Xac dinh cac nguyén to vét -
Xéc dinh chi, cadimi, crom, molypden bang do phd
hép thu nguyén tir ding 10 graphit (GFAAS) sau khi
phan huy bang ap luc.

TCVN 8742:2011. Tiéu chuan qudc gia. Cay trong - X4c
dinh nitrat va nitrit bang phuong phap so mau.

TCVN 7604:2007. Tiéu chuan quéc gia vé thuc pham
- x4c dinh ham luong thuy ngan bang phuong phap
quang phd hip thy nguyén tir khong ngon lira.

TCVN 7770:2007. Tiéu chuin qudc gia vé rau, qua
VA san pham rau, qua - Xac dinh hamluong asen
- Phuong phép do phd hip thu nguyén tr giai
phong hydrua.

Alberici A., Quattrini E., Penati, M., Martinetti, L.,
Gallina,P.M.,Ferrante, A.,Schiavi, M.,2008. Effect
of the reduction of nutrient solution concentration
on leafy vegetables quality grown in floating system.
Acta Horticulturae, 801: 1167-1175.

Brandenberger, L., Cavins, T., Payton, M., Wells,
L., Johnson, T., 2007. Yield and quality of spinach
cultivars for greenhouse production in Oklahoma.
Hort Technology, 17 (2): 269-272.



TapchiKhoahocCongnghé Néng nghiép ViétNam- S61(98)/2019

Cocetta, G., Quattrini, E., Schiavi, M., Martinetti, L.,
Spinardi, A., Ferrante, A.,2007. Nitrate and sucrose
content in fresh-cut leaves of spinach plants grown
infloating system. Agricultural Medicine, 137:79-85.

Duyar, H. and Kih¢, C.C., 2016. A research on
production of rocket and parsley in floating system.
Journal of Agricultural Science, 8 (7): 54-60.

EUR-LEX, 2017. Commission Regulation (EU)
N0.1258/2011 of 2 December 2011 amending
Regulation (EC) N0.1881/2006 as regards maximum
levelsfor nitrates in foodstuff, accessed on 15/8/2017.
http://eur-lex.europa.eu/legal-content/EN/TXT/
HTML/?uri=CELEX:32011R 1258&from=EN.

Gonnella, M., Serio, F., Conversa, G., Santamaria, P.,
2003.Yield and quality of lettuce grown in floating
system using different sowing density and plant
spatial arrangements. Acta Horticulturae, 614:
687-692.

Hoagland, D. R., and Arnon, D. 1., 1950. The water-
culture method for growing plants without soil.
Circular. California Agricultural Experiment Station,
347 (2™ edit).

Jakse, M., Hacin, J., Marsic, K.N., 2013. Production
of rocket (Eruca sativa Mill.) on plug trays and on a
floating system in relation to reduced nitrate content.
Acta Agriculturae Slovenica, 101 (1): 59-68.

Kim, H. J., Cho, Y. S., Kwon, O. K., Cho, M. H.,
Hwang, J.B., Bae, S. D., & Jeon, W. T., 2005. Effect

of pH and EC of hydroponic solution on the growth
of greenhouse rose. Asian J. Plant Sci, 4 (4), 348-355.

Ko, S.H., Park, J.H., Kim, S.Y., Lee,SW., Chun,
S.S., Park, E., 2014. Antioxidant effects of
spinach (Spinacia oleracea L.) supplementation in
hyperlipidemic rats. Preventive Nutrition and Food
Science, 19 (1): 19-26.

Lenzi, A., Baldi, A., Tesi, R., 2011. Growing spinach
in a floating system with different volumes of
aerated or nonaerated nutrient solution. Advances in
Horticultural Science, 25 (1): 21-25.

Mozafar, A., 1996. Decreasing the NO3 and increasing
the vitamin C contents in spinach by a nitrogen
deprivation method. Plant Foods for Human
Nutrition, 49 (2), 155-162.

Oztekin, G. B., Uludag, T., & Tuzel, Y., 2018. Growing
spinach (Spinacia oleracea L.) in a floating system
with different concentrations of nutrient solution.
Applied ecology and environmental research, 16 (3),
3333-3350.

Tesi,R., Lenzi, A., Lombardi, P.,2003. Effect of salinity
and oxygen level on lettuce grown in a floating
system. Acta Horticulturae, 609:383-387.

Tomasi, N., Roberto, P., Luisa, D.C., Cortella, G.,
Terzano, R., Mimmo, T., Scampicchio, M., Cesco, S.,
2015. New ‘solutions’ for floating cultivation system
of ready-to-eat salad: A review. Trends in Food
Science & Technology, 46:267-276.

Determination of optimal technical parameters for growing of spinach
(Spinacia oleracea) in the circulating hydroponic system

Abstract

Nguyen Thi Phuong Dung, Tran Thi Thanh Huyen,
Nguyen Thi Thuy, Le Thi Thuy, Nguyen Quang Thach

The study was conducted with 6 experiments on varieties, nutrient solution, EC, pH of the solution, plant density
and harvesting time after stopping nutrient supply on spinach growing in the circulating hydroponic system. The
results showed that the PD512-Phu Dien was the most feasible among the three studied varieties. Growing PD512
at density of 190 cm/m?and using nutrient solution SH3 with EC = 1,200 uS/cm, pH of 6 - 6.5 was suitable for
the whole growth duration and the plant yield reached from 2.4 kg/m? to 2.9 kg/m?. Harvesting of spinach after
4 days of stopping supplying nutrients will ensure safe vegetables in the residual NO, content and heavy metals
(As, Hg, Cd, Pb).
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