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The research was conducted to determine the effects of 4
concentrations (800 ppm, 1,000 ppm, 1,200 ppm and 1,400 ppm) of
inorganic nutrient solution on growth, yield and quality of celery in
circulating hydroponics. The experiment was carried out in the plastic
house and laid out in randomized complete block design with 4
replications. The results indicated that plants grow best with highest
yield (439.29 kg/100 m?) at concentration of 1200 ppm compared to
other treatments at 95% of confidence. Even though treatment 4
(1,400 ppm) contained high concentration, obtained yield was lowest
due to that plants intend to absorb more water than minerals from
nutrient solution. NOs™ content in all treatments was reduced 1.9 - 2.3
times after 10 days of quarantine before harvesting and under allowed
limitation of nitrate content for safe products. It can be concluded that
the suitable nutrient solution concentration for growing celery in
circulating hydroponics is 1200 ppm.
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Nghién ctru nham danh gia anh huong cua 4 nong do (800 ppm,
1.000 ppm, 1.200 ppm, 1.400 ppm) dung dich dinh dudng thuy canh
v6 co Hydro UmatV dén sinh truong, nang suat va chat lwong cua rau
can tay trong theo phuong phéap thuy canh hdi lwu. Thi nghiém dugc
bé tri theo kiéu khéi ngau nhién hoan chinh (RCBD) véi 4 lan nhic
lai trong nha mai che. Két qua cho thy, & nong do 1.200 ppm, cay
cho ning suit thuc thu cao nhat (439,29 kg/100 m?) so véi cac cong
thirc khac trong thi nghiém & muc do tin cay 95%. Nong do 1.400
ppm tuy dam dic hon nhung lai cho ning suét thip nhat twong tng la
223,21 kg/100 m? béi cay ¢6 xu huéng hap thu nuéc nhiéu hon
khoéng chéat. Ham lugng Nitrat (NO3’) trong rau can tay & cac cong
thirc giam 1,9 - 2,3 lan sau 10 ngay cach ly truoc thu hoach va dudi
ngudng cho phep d6i vai san pham rau an toan. Qua d6 c¢6 thé két
luan ndng d6 dung dich dinh dudng 1.200 ppm la phu hop cho canh
tac rau can tay trén hé thong thuy canh héi luu.
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1. Giéi thiéu

Can tay (Apium graveolens L.) Ia loai thuc vat thudc ho Hoa tan (Apiaceae) va dugc trong phé
blen ¢ cac vung nhiét dsi va can nhiét doi cua chau A va chau Phi [1]. Cén tay duogc sir dung chu
yéu [trong ché bién cac moén an borl vi thom cua no. Ngoal ra, can tiy con dugc dung nhu mot vi
thudc dé hd trg chira tri mot sé bénh nhu cao huyét ap, soi nho duong tiét niéu, réi loan chirc
ning gan,... Trong cdy can tdy cd chira 90,5% nudc, 1,95% hop chét nito, 0,07% chat béo,
xenluloza 1,15% va 1,13% tro, vitamin A, B, C, c4c chat khoang nhu Mg, Mn, Fe, I, Cu, K, Ca
va vitamin P, cholin, tyrosin, axit glutamic. Hién nay can tdy con duge coi nhu mét loai thuc
pham chiic ning hd trg giam can & ngudi béo phi va giam thiéu su ldo hoa [2], [1]. Nhiing cong
dung trén dwoc cho la do thanh phan thuc vat cua ching bao gom cac hop chat limonene,
selinene, apigenin, luteolin va kaempferol [1].

Bai nhing dac tinh ¢d lgi trén, cin tiy ngay cang duoc sir dung rong rdi. Tuy nhién, tai Viét
Nam trong thoi gian qua san xuét can tay néi riéng va rau xanh néi chung con boc 16 mot s6 van
dé vé an toan chat lugng san pham do ham luong nitrat (NOs) hay du luong thudc bao vé thuc
vat, kim loai nang con cao trong c4c san pham tuoi va san pham ché bién khién nguoi tiéu ding
hét stc lo ngai. Theo Téng cuc Thdng ké, nam 2020, ca nuéc xay ra 90 vu ngd doc thuc pham
V6i 2254 ngudi phai nhap vién cap ciu do ngudn thuc pham, rau ci qua mat an toan ¢ Viét Nam
[3]. Bac biét 1a dbi vai rau xanh trai vu, ngudi trong rau thuong sir dung nhiéu phan boén, thubc
bao vé thyc vat cd ngudn gbc hda hoc dé dam bao ning suat trong didu kién trdng trot bat thuan
nén chat lugng cua rau xanh thudng khong dam bao vé sinh an toan thuc pham. Do dé, san xuat
san pham rau an toan chinh vu va tréi vy dang 1a van dé cap thiét trén thi truong.

Dé giam thiéu cac méi nguy hiém tir san pham rau khéng an toan, cac bién phap canh tac rau
dugc tiéu chuan hoéa (VietGAP, hitu co) hay dugc ap dung céng nghé cao vao san xuat (thiy
canh tinh, thuy canh hoi luu, khi canh,...). Trong d6 phuong phap thuy canh la bién phap canh
tac cay trong khong sir dung dat ma st dung gia thé (xo dura, trau, than bun, vermiculite,...) va
dung dich dinh dudng dé nuéi dudng cay trong Viéc trong cay trong mdi truong khong cd dat
that su dem lai rat nhiéu thuan loi nhu: Tiét kiém téi da dién tich trong, han ché téi da viéc s
dung thudc bao vé thyc vat, luan canh gbi vu mot cach chu dong va hi¢u qua, ddng thoi nang cao
nang sudt cua cay trong. Mot s nghién ciu da chi ra rang c4c gia tri vé sinh truong, tong ning
suit, chat luong cua cay trong thiy canh cao hon so véi trong trén dat & cay ca chua [4], ¢ xa lach
[5] va ¢ dua ludi rudt vang [6], [7]. Dong thoi, phuong phéap thuy canh gilp cho cay trong hap
thu céc chat nhu N, P, K Ca, Cu, Mg nhiéu hon trong khi ciy trong & dat c6 xu huong hap thu
nhiéu chi va sit hon [8]. Nho ¢6 viéc chu dong trong viéc cung cap dinh dudng cho cay trong
trén hé thong thiy canh, c6 thé dé dang diéu chinh dinh dudng truée khi thu hoach dé thu dugc
céc san pham an toan vé chat lugng. Déi voi céc loai rau xanh trong tréi vy, phuong phap thuy
canh ludn duoc coi 1 lya chon téi wu giup cho cay trong dam bao ning suét va chit lwong trong
cac diéu kién bat loi cua thién nhién.

Tir nhitng nhu cau cap thiét trén, nghién ctu nay dugc tién hanh nhim xac dinh anh hudng
ciia ndng d6 dung dich dinh dudng dén sinh truéng, phat trién va ning suat rau can tay trai vu
canh tac trén hé théng thuy canh héi luu.

2. Vat liéu, ngi dung va phuwong phap nghién ciu
2.1. Vit liéu, dia @iém va thoi gian nghién cru

- Vat ligu nghién ciu:

+ Gibng can tay cong, xanh Celery Pascal cia cong ty Green Seeds dugc su dung lam vét li¢u
nghién ctru. Giéng cd xuat xi tir Phap, ty 1& nay mam > 85%, phu hop voi thd nhu:orng Viét Nam.

Nhiét do thlgh hgp 18 - 35°C, sinh trudng manh, ddng déu, ning suét cao va khang bénh méc
swong. O mién Bac, chinh vu: thang 9, 10; trai vu: thang 7, 8.
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+ Dung dich dinh dudng v6 co dang long HydroUmat V (NOs: 37,51 g/l; Ca: 43,54 g/l; K;0:
39,77 g/l; Fe: 0,98 g/l; P20Os: 10,50 g/l; NH4: 2,00 g/l; S: 6,68 g/l; Mg: 5,00 g/l; Mn: 394 ppm; B:
140 ppm; Zn: 100 ppm; Cu: 24 ppm; Mo: 20 ppm) dung cho rau an 14.

- Thoi gian nghién cizu: tir thang 3 dén thang 8 nam 2020

- Pia diém nghién cizu: Thi nghiém duoc tién hanh tai khu nha céng nghé cao khoa Néng hoc,
truong Pai hoc Nong Lam, Pai hoc Théai Nguyén.

2.2. Phwong phap nghién curu
2.2.1. Phurong phdp bé tri thi nghiém

Thi nghiém duoc bd tri theo kiéu khdi ngau nhién hoan chinh (RCBD) vaéi 4 cong thic va 4
Ian nhic lai vao vu He (thang 3 - thang 8 ndm 2020). Mdi cong thuc dugc bd tri trén mot gian
thay canh c6 kich thuéc 4 m x 1,4 m (5,6 m?) tai khu nha céng nghé cao c6 mai che. Mai gian
thiét ké 8 dng trong gdom 26 ro, mai ro gieo 3 hat giong. Khi nay mam va ra 4 that, tia bot chi dé
lai 1 cay/ro.

Thi nghiém bao gom 4 cong thic 1a 4 nong d dung dich dinh dudng khac nhau:

CT1: Nong d6 dung dich dinh dudng 800 ppm (d6i ching)

CT2: Nong d6 dung dich dinh dudng 1.000 ppm

CT3: Nong do dung dich dinh dudng 1.200 ppm

CT4: Nong d6 dung dich dinh dudng 1.400 ppm

Ngay gieo hat: 09/3/2020

2.2.2. C&c chr tiéu theo doi

- C4c chi tiéu chdt lwong dung dich dinh duwéng:

+ Do pH cua dung dich do biang may pH cam tay HANNA HI98107. Po pH cua ting cong
thirc dugc do dinh ky 15 ngay dén ldc thu hoach.

+ P dan dién (EC) duoc do bang may do cam tay Milwaukee EC60 Meter. Do EC duoc do
dinh ky 15 ngay dén ldc thu hoach.

- C4c chi tiéu vé sinh triong, phét trién:

+ Chiéu cao cay (cm): Po chiéu cao sat tir gdc dén vi tri cao nhit cua cay dinh ky 15 ngay.

+S6 la/cay: Tong sé lugng 14 trén mot cay duoc dém dinh ky 15 ngay.

- Céc chi tiéu vé nang sudt:

+ Khéi lugng cay (g): Can truc tiép sau khi thu hoach

+ Khéi lwgng phan an dwgc/cy (g): Can truc tiép sau khi thu hoach

+ Ning suét thuc thu (kg/100 m?): Can khéi lwong cay toan bo 6 thi nghiém rdi tinh ning suat
cho 100 m?

+ Ning suat ly thuyét (kg/100 m?)

NSLT (kg/100m2) = (sé cay/m? x khéi lwong trung binh mét cy (g)) x 100

- Céc chi tiéu chat lirong:

+ Nong do NOs trén san pham: Do bang may do dién tir cam tay Greentest

+ Ham Iuong chat khd (%): Theo phuong phap sdy kho dén khéi luong khong ddi & nhiét do 70°C.

2.2.3. Xir Iy s liéu

S6 liéu duoc thu thap va tong hop trén phan mém Excel. Xu ly thong ké duoc tién hanh trén
chuong trinh SPSS 21.

3. Két qua va thao luan
3.1. Swbién doi pH va EC cia dung dich dinh dwéng trong qua trinh tréng can tay trai vu

Trong canh tac thiy canh chat luong ctia mét dung dich dinh dudng dugc thé hién qua mot s6
chi s6 danh gia quan trong nhu do pH, d6 dan dién (EC), ndong dé6 muoi, nhiét d6 ctia dung dich
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dinh dudng [9]. Trong nghién ctu nay, d6 pH va do dan dién trong dung dich (EC) duoc do va
phan tich mdi quan hé giira ching va sy phat trién cua rau can tay trong méi trwong thay canh.

Bang 1. Su bién doi dé pH cua dung dich dinh duong ¢ Cac nong dg khdc nhau trong giai dogn sinh
truong cua cay can tay thay canh trai vu

Cong thirc Lan 1 Lan 2 Lan 3 Lan 4 Lan5 Lan 6
CT1 6,67 6,70 6,87 6,97 6,90 7,10
CT2 6,83 7,07 6,93 7,07 7,07 7,17
CT3 7,20 7,17 7,27 7,33 7,33 7,40
CT4 7,37 7,27 7,47 7,63 7,63 7,77

Do pH duogc do déu dan 15 ngay/lan & cac cong thac thi nghiém. Ddi voi cay can tay trong
thity canh, d6 pH t6i wu 1a 6 - 7. Trong thi nghiém nay, két qua do pH cho thiy cay can tay sinh
truong trong diéu kién pH phi hop. Cu thé, ¢6 pH qua cac lan do cua cac cong thirc dao dong
trong khoang 6,67 - 7,77 (bang 1). Do pH ciing c6 xu hudng kiém hoa va cé kha ning lam cho
cay bi thiéu hut cac chat dinh dudng do viéc hut dinh dudng cia cdy trong méi trudng kiém gap
kho khan. Theo mét s6 nghién ciru trude day, khi co hién tugng kiém hoéa trong dung dich dinh
dudng thay canh, cé thé diéu chinh d6 pH bang dung dich dam an mot cach an toan va dé sir
dung [10].

Béng 2. Bién dgng cia dé EC trong dung dich dinh dwéng ¢ cac nong dg khéc nhau
Don vi: mS/cm

Cong thirc Lan 1 Lan 2 Lan 3 Lan 4 Lan 5 Lan 6
CT1 1,60 1,50 1,30 1,27 1,28 1,28
CT2 2,11 2,07 2,23 2,26 2,27 2,31
CT3 2,12 2,12 2,15 2,20 2,16 2,24
CT4 2,21 2,33 2,41 2,68 2,89 3,10

D6 din dién (EC) ciing duge do dinh ky 15 ngay/lan ¢ tat ca cac cong thirc. Gia tri EC ting
dan theo dd ting ndng do cua dinh dudng, trong d6 CT4 vai ndng do 1.400 ppm co gié tri EC cao
nhét trong lan do 1 13 2,21 mS/cm va CT1 ¢6 gia tri thap nhat 1a 1,60 mS/cm (Bang 2). Qua céc
lan do, gié tri chi s6 EC cua cac cong thirc hau nhu ting dan 1én, trong d6 & CT4 gia tri EC ¢ lan
do cubi (3,10 mS/cm) ting so véi lan do dau (2,21 mS/cm) 1a 1,4 1an. Theo Marc va cong su
(2003), gia tri EC cao la do ndng d6 dinh dudng dam dic két hop véi nhiét d6 méi trudng cao.
Tai gia tri 46 EC cao, cdy c¢6 xu hudng hit nuéc nhiéu hon mubi khoang va cac chat dinh dudng
lam anh hu(mg dén qua trinh sinh truong va phat trién cua cay [11]. Viéc do dac do EC va pH
dinh ky c6 thé giup ngdn chan nhiing Van dé vé mat can bang dinh dudng trong dung dich thuy
canh va gilp cay trong cd thé phat trién 6n dinh.

3.2. Anh hwong cia nong dj dinh dudng dén dgng thdi ting truéng cay can tay trai vu trén hg
thong thaiy canh hoi luu

Chiéu cao cua can tay trong cac nong d6 dung dich khac nhau duoc thé hién qua hinh 1 va c6
chiéu hudng ting dan trong cac giai doan trong. Cu thé, chiéu cao cay tai thoi diém 95 ngay sau
gieo dao dong tir 29,58 cm dén 38,70 cm. Trong d6, CT2 (1.000 ppm) va CT3 (1.200 ppm) cb
chiéu cao cay trung binh, lan lugt 13 37,86 cm va 38,70 cm, cao hon va c6 sai khac c6 ¥ nghia so
vai hai cong thac con lai & mire d6 tin cay 95%.
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Hinh 1. Anh huong cia nong dg dung dich dinh dwdng dén dong thi tang triong chiéu cao rau can tay
trai vu canh tac trén hé thong thuy canh hoi luu

Vé anh huong cua ndng do dinh dudng dén s6 14 trén cay, két qua & hinh 2 cho thiy, cac nong
d6 dinh dudng khac nhau cé anh huong dén sé 14 trén cay ¢ mdi cong thue va thé hién su sai
khac c6 y nghia & murc do tin cay 95%. Sé 14 trén cay dugc dém & thoi diém 95 ngay sau gieo dao
dong tir 16,78 dén 25,44 1a/cay, trong d6 CT3 c6 muc do tang truong s6 14 trén cly cao nhat. CT1
va CT4 c6 sb luogng l4 trén cay it nhat va khong co su sai khac c6 y nghia vé théng ké giira 2
cbng thic nay.

30 ~
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TU ngay gieo hat dén (ngay)

Hinh 2. Anh huong cia nong dg dung dich dinh dwdng dén dong thi tang trueong sé |& trén cay rau can
tay trai vu canh tac trén hé thong thuiy canh hoi luu

3.3. Anh hwéng ciia nong dé dinh dwiéng dén nang sudt cly can tay trai vu trén he théng thay
canh hoi luu

Két qua cua bang 3 cho thiy su sai khac co ¥ nghia gita cac cong thuc trong thi nghiém vé
khéi lugng trung binh phan an dugc/cay, khéi lugng trung binh cdy va niang sut thuc thu rau can
tdy & mirc d¢ tin cay 95%. Vé khdi lugng phan in dugc/cay, gié tri dao dong tir 69,36 - 117,84 g,
trong d6 cdy trong CT3 c¢6 khéi lugng phan dn dugc cao nhat. Tuy CT4 ¢6 nong do dung dich cao
nhat nhung lai c6 gia tri khdi luvong trung binh phan an dugc thap nhit (69,36 g) va thip hon cac
cong thirc khac trong thi nghiém. Hién tuong nay duoc ly giai la do khi dung dich & nong do6 cao
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cdy ¢ xu hudng hap thy nuéc nhidu va nhanh hon sy hap thu khoang chat dan dén cay phat trién

cham do hién tugng cay bi thiéu dinh dudng.

Béng 3. Anh huong cua nong dg dung dich dinh dwdng dén nang sudt ciia rau can tay tréi vu canh tac trén
hé thong thuy canh héi luru

Chi tiéu
Cong thirc Khoi lwgng phén in Khai lugng cay NSLT NSTT
dwec/cay (9) (g/cay) (kg/100 m?) (kg/100 m?)
CT1 77,20 84,622 313,94 262,50°
CT2 102,30° 109,74° 407,14 362,50°
CT3 117,844 125,90° 467,09 439,29¢
CT4 69,36 78,60° 291,61 223,212
P value (0,05) <0,05 <0,05 - <0,05
LSD 0,05 10,1 9,82 - 11,45
CV % 22,23 20,11 - 26,63

* C4c gid trj trong mgt cét mang cing chi cdi thi khdac nhau khéng cé y nghia thong ké (P=0,05) va nguwot lai

Khéi luong trung binh cua cay ty 1é thuan véi khéi lugng trung binh phan an dugc trén cay.
Bang 3 ciing cho thdy, khdi luong trung binh cay cao nhat duoc thé hién ¢ CT3 véi gié tri 1a
125,9 gram. Tiép dén la CT2 véi khdi lwong trung binh dat 109,74 gram. Hai cong thtc con lai
c6 khéi luong trung binh thip twong dwong nhau va khéng co sy sai khac ¢ ¥ nghia.

Nong d6 dung dich dinh dudng anh huong rd rét dén nang suét thuc thu cia rau can tay trai vu
va c6 sy sai khac co ¥ nghia giita cac cong thirc trong thi nghiém mét cach chic chin & muc tin
cdy 95%. Cu thé, bang 3 cho thiy ning suat cua rau can tay bién dong tir 223,21 - 362,50 kg/100
m?. Nong d6 dung dich dinh dudng 1.200 ppm (CT3) cho ning suat cao nhat vai gia tri 1a 439,29
kg/100 m2. Tiép d6 1a CT2 voéi gia tri nang suat 1a 362,50 kg/100 m?, trong khi d6 gi tri ning
suét thuc thu thap nhat dugc quan sat & CT4 vai 223,21 kg/100 m2. Nhu da giai thich & trén, khi
nong do dung dich dinh dudng dam dic s& dan dén cac gia tri EC va pH ting gay ra hién tuong
cay cham 16n do bj han ché trong viéc hap thyu dinh dudng tir dung dich thay canh. Vi ly giai
trén va dya trén két qua vé& ning suat cua cac cong thic trong thi nghiém, néng d6 dung dich &
ngudng 1.200 ppm duoc nhan dinh 12 nong do thich hop cho canh tac rau can tay biang hé thng
thay canh héi luu.

3.4. Ddnh gid chdt lwong ciia rau can tay khi thu hoach

Déi véi rau an 14 trai vu, chit lwong caa san pham khi thu hoach 1a mét trong nhiing chi tiéu
quan trong dé danh gia gia tri cua san pham. Két qua phan tich ham lwong NO3™ va ham lugng
chét kho duoc thé hién ¢ bang 4.

Bang 4. Chi tiéu danh gid chdt hrong rau can tay trai vu trén hé thang thiy canh hoi fieu

Cong thirc z ~ Chi tieu
Ham lwgng chat khé (%) Ham lwong NOs™ (mg/kg)
CT1 7,70 380
CT2 8,18 720
CT3 8,21 782
CT4 7,59 814
Nguang gigi han cho phép - < 2.000 mg/kg

Ham luong chat khé cua rau can tay thi nghiém dao dong tir 7,59 — 8,21%. Trong d6, rau can
tdy & CT2 va CT3 cho ham lwong chét kho cao hon 1an luot 14 8,18% va 8,21%. Ham luong chat
kho 1a mét chi tiéu quan trong dé danh gia chét luong cua can tay, dic biét 1a d6i véi can tay san
Xuat 1am thuc pham chirc nang hd trg giam can.
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Ham Iugng NO3™ 1a mét trong nhitng chi tiéu quan trong dénh gia chét lwong ndng san va thuc
pham. D4i v6i phuong phap thuy canh, dé san pham c6 ham luong Nitrat thap khi thu hoach, cay
s& duoc céach ly 7 - 10 ngay trudc khi thu héi bang cach giam nong d6 dung dich xudng thap. Két
qua phan tich & thoi ky thu hoach cho thay, ham lwong NOs ciia cac cong thuc thi nghiém dao
dong tir 380 - 814 mg/kg san pham va nhé hon mitc cho phép doi véi rau can tay Ia 2.000 mg/kg
san pham.

4. Két luan

Céc nong do dung dich dinh dudng khac nhau c6 anh huéng cé ¥y nghia dén sinh truéng va
ning suat cua rau can tay trai vu trong bang hé thong thuy canh hdi lvu. Dung dich dinh dudng &
nong do 1.200 ppm 1a nong d dung dich phii hop véi sinh truong vé chicu cao cay (38,7 cm), s
la/cay (25,44) va ning suat (439,29 kg/100 m2) cuia rau can tay. D& nghi ap dung nong d6 dinh
dudng 1.200 ppm cho san XUAt Can tay trai vu bang phuong phap thay canh trong nha c6 mai che.
Tiép tuc c6 nhitng nghién ctu vé néng do dung dich dinh dudng phd hop cho céc loai rau an 14
khac trong canh tac theo phuong thic thuy canh.
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