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TOM TAT

Thuy canh la ky thuat canh tac cay trong trén moi trueong dinh dudng (bao gom nudc va phan bon). Ky thuét nay
da duoc sir dung rong rii trén khip thé gioi dé san xuat rau qua. Cac uu diém co ban cua hé thong nay bao gom:
sir dung nuée hiéu qua, kiém soat dinh dudng va oxy t6t hon, gia ting nang suit va pham chat néng san. Bén
canh d6, nhiéu nghién ctru da cho thiy hé thong thity canh gitip gia ting tich lily cac hop chat chuyén hoa thir
cap khi so sanh v&i cach canh tac thong thuong. Tuy vdy, hién tai k§ thuat thiy canh dugc ap dung chi yéu trén
nhém cdy rau va hoa, it 4p dung trén nhom céy dugc liéu va huong li¢u. Trong nghién ciru nay, sy sinh truong
va phét trién cua ba loai cdy dugc lidu va huong liéu: bac ha (Mentha arvensis), huong thao (Rosmarinus
officinalis) va cuc van tho (Tagetes patula) da dugc khao sat. Cac nghiém thirc bao gom nong do dam & bbn mirc
(50, 100, 150, 200 ppm), thiét ké thi nghiém theo kiéu khdi hoan toan ngau nhién (RCBD) vdi ba lan lap lai. Gia
thé téng hop sir dung gdm: 30% trin qué + 35% cat + 17,5% tro trdu + 17,5% mun dira. Nong d6 dam phu hop
cho ca ba céy theo két qua ciia cac khao sat 1a 100 ppm véi luong tudi 150 mL/cay/ngdy trong thang dau tién va
300 mL/cay/ngay trong thang thir hai. Két qua nay c6 thé sir dung trong canh tac ciy dugc liéu & quy mo 16n
cling nhu tao tién dé trong nghién ctru cac hop chat tw nhién c6 hoat tinh sinh hoc trong diéu kién nuoi tréng thay
canh cac dbi tugng nay.

Tir khoa: Bac ha, clc van tho, dam, huong thao, thuy canh.

MO PAU

Cay bac ha (Mentha arvensis) la loai cay than thao séng lau ndm, toan cay cé mui thom héc vi ¢é chira menthol.
Bac ha dwoc trong phd bién dé dung 1am thuc phdm va quan trong nhét 1a thu nhan tinh dau dung trong dwoc
phdm va my phdm. Phwong phéap nhan giéng chinh cay bac ha la giam canh; bac ha dwoc thu hoach dé chiét
xuét tinh dau sau khi trdng 3 + 4 thang. Ham luwgng tinh dau tr 0,5 + 1,0%, c6 khi 1én t&i 1,3 + 1,5%. Trong thanh
phan tinh dau, menthol chiém hon 60%. Cay cuc van tho (Tagetes patula) la dwoc trdng lam canh phd bién tai
Viét Nam. Tuy nhién cay nay con c6 gia tri dugc liéu cao. Ngwdi ta thay cuc van tho chira nhédm chét carotenoid
(trong dé dac biét Ia lutein va zeaxanthin). Day la nhém chét cé kha ndng chéng oxy héa va bao vé strc khde mét
(Xu et al., 2011). Cay hwong thao (Rosmarinus officinalis) 1a cay cé mui thom dé& chiju. Thanh phan hoat chét dién
hinh cla cay la rosmarinic acid. Day 1a mét nhém chét thudc nhém phenol cé kha nang chéng oxy héa cao. Loai
cay nay vira dwoc trdng lam canh, vira cé khd ndng dudi mubi, lam gia vi, ché bién my phadm, dwoc phadm
(Al-Sereiti et al., 1999).

Ky thuat thdy canh dang dwoc nghién ctvu &p dung trong san xuét cac loai cay dwoc liéu. Dana (2002) da st
dung hé théng thiy canh va kiém soat dinh dwéng thdy canh nuéi cdy Tanacetum parthenium va Hypericum
perforatum tao dwoc liéu dat tiéu chuén. Anita (2006) khi nghién ctru thay canh va khi canh trén mét sb doi twong
(Arctium, Urtica, Anemopsis, Zingiber) cho thdy phuwong phap nay gitp dem lai ngudn duoc liéu sach va kiém
soat dwoc hoat chét sinh hoc tao ra trong cay. Surendran va dong tac gia (2017) thuy canh cay bac ha (Mentha
spicata) cho thay tang sinh khéi hon 61% so véi tréng ngoai dat; cac chat cé hoat tinh sinh hoc cao hon va
phuong phap nay pht hop trong trong va canh tranh hon so véi cach trong truyén théng. Boryanka va dong tac
gia (2019) nudi tréng khi canh cay xé thom (Salvia officinalis) cho thay sinh khéi ting 18,4%, gia tang lwong hoa
va rat ngan thoi gian sinh trwdng, ham lweng tinh dau dat tiéu chuan. D&c biét trong quy mé thwong mai, nam
2005 Jean Paul Fevre cung cac nha khoa hoc & Vién nghién ctru ndng nghiép quoc gia Phap (INRA) va Vién ky
thuat quéc gia Lorraine (INPL) phat minh cong nghé Plant Milking (Patent s6 WO 01/33942 A1). Céng nghé nay
bao gdm 4 buwéc: trdng khi canh, kich thich tao hoat chat muc tiéu, cho hoat chét tiét ra trong méi trwéng, thu
nhan hoat chat. Céng nghé nay tai st dung dwoc cay, tiét kiém thoi gian va khong gian tréng cay. Mot sb san
ph&m cong ty dwoc ap dung trong my phdm va dwoc phim.

Trong ky thuat thuy canh, ham lwong cac chét khoang c6 anh hwéng dén sinh trwédng va tich Gy hop chét the
cap trong cay trdng. Trong d6, cac yéu tb da lwong, déc biét la ham lvong dam co anh hwo’ng rat I6n. Kiferle va
dong tac gia (2013) da nghién clru thdy canh cay hung qué (Ocimum ba3|||cum) cho thay sy ting tru’cyng sinh
khéi vuot mirc va thu nhan rosmarinic acid ca trong ré va trong la (trong ré& nhidu hon trong 1a) khi thay dm ham
lwgng NOs'. Tang trwdng va ham lwong hop chét thir cdp cao nhat trong méi trwerng cé NO3 1a 5 mol/m®. Trén
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cay hwong thao, nghién clru clia Puttanna va déng tac gia (2010) cho thdy ham Iwgng dam mic 150 kg/ha phu
hop khi tréng bang phwong phap truyén théng. Mollafilabi va déng tac gia (2010) khi tréng cay bac ha trong didu
kién thdy canh cho théy ham Iwgng dam phu hop la khoang 195 + 225 ppm. Doi voi cay cuc van thg, Owen va
ddng tac gid (2017) canh tac trong diéu kién thdy canh cho thdy ndng d6 N phu hop 1a 100 + 200 ppm.

Tai Viét Nam, cédng nghé thily canh trong nwéc da dwoc thuwong mai hda. Nhidu don vi d& ap dung trong san xuat
nhiéu loai rau trong md hinh nong nghiép cong nghé cao. Xu hwdng ap dung cobng nghé voi hé thong twoi, hé
thdng phun swong, thong gid,... d& diéu khién ty dong, diéu khién qua internet d& kiém soat thong sé nha tréng
dang dwoc quan tdm manh mé. Tuy nhién, nghién ctu ap dung trén cay dwoc liéu chwa dwgc chu trong. Nghién
clru trong nwéc ba dbi twong thue vat trén chi yéu l1a khéo sat thanh phén dac tinh, cong dung, ky thuat tach
chiét cac chét trong cay, nhan gibng va tréng bang phuong phap truyen thdng. Trong muc tiéu tao ngudn duwoc
liéu dat tiéu chudn, rGt ngan thoi gian sinh trwdng, chi ddng san xuét, nghién ctru nay khao sat anh huéng cua
ndng do dam I&n sinh trwdng va phat trién cla ba dbi twong: bac ha, cuc van tho, hwong thao.

NGUYEN LIEU VA PHUONG PHAP

Piéu kién thi nghiém

Nghién ctru nay dwoc thwc hién trong diéu kién nha lwdi; nhiét dq 30 + 35°C, Am d6 55 + 70%, cwdng d6 anh
sang 20000 + 50000 lux. Thi nghiém thwc hién tir thang 10/2019 dén thang 12/2019 tai Khu Thwc nghiém - Khoa
Coéng nghé Sinh hoc, Trwong Dai hoc Cong nghiép Thuc phdm TP. H& Chi Minh (93 Tan Ky Tan Quy,
P. Tan Son Nhi, Q. Tan Phu, TP. H6 Chi Minh).

Vat liéu thi nghiém

Cay con cuc van tho sau 15 ngay gieo hat co chiéu cao 7 + 8 cm, cay con hwong thdo sau 30 ngay giam canh co
chiéu cao 10 + 12 cm, cay con ex vitro bac ha sau 30 ngay thich nghi c6 chiéu cao 8 + 10 cm. Kich thuéc chéu
nhya 20 x 15 cm (thé tich gia thé Ia 2.826 cm®). Gia thé dwoc sir dung trong nghién cteu: 30% phan trin qué +
35% cat + 17,5% tro trau + 17,5% mun dira (Pham Thi Minh Tam va Nguyén Thj Bich Phuwong, 2018). Théng tin
cac mudi khoang co ban duoc thé hién trong bang 1.

Bang 1. Thanh phan va nguén géc cac loai muéi khoang chinh dung trong thi nghiém

Muéi khoang Thanh phan Xuéat xr
(NH4)2S04 21% Nva 24% S Trung Quéc
KNO; 38% K va 14% N Trung Quéc
KH,PO, 22% P va 28% K Trung Quéc
MgS0,.7H,0 10% Mg va 13% S Trung Quéc
CaCl,.2H,0 27% Ca va 48% Cl Trung Quéc

B6 tri thi nghiém

Thi nghiém dwoc bé tri theo kiéu khéi hoan toan ngau nhién (RCBD) v&i 3 1an I3p lai. Yéu tb khao sat la cac ndng
dd dam (50, 100, 150, 200 ppm). Mé&i chau trdng 1 cay, mdi lan I&p lai 3 cay. Cac cay con dwoc twéi nhd giot
béng dung dich thay canh cé pH khoang 5,98 + 6,01; EC méi trwdng thay doi theo tirng nghiém thirc. Nong do
dinh duéng cla cac nghiém thirc dwoc thé hién trong bang 2. Cac khoang vi lwgng dwoc cung cap theo thanh
phan vi lwong MS. Cai dat ché do twdi: 150 mL/cay/ngay trong thang ddu tién, trong thang th(r 2 13 300
mL/cay/ngay; twéi 5 1an/ngay vao céac thdi diém khac nhau trong ngay: 8 giev, 10 gidr, 12 gidy, 14 gi®, 16 gio.

Bang 2. Thanh phan dinh dwéng ctia dung dich trong thi nghiém

Nong dé N TDS (ppm) [Néng dd cac chat da lwong trong dung dich thay canh (ppm)
(ppm) pH EC (uS/lcm) | - theo thwe - theo tinh toan
te N P K Ca Mg S
50 5,98 2313 1178 50 150 200 130 50 65
100 5,99 3044 1522 100 150 200 130 50 65
150 6,01 3540 1770 150 150 200 130 50 65
200 5,98 4022 1931 200 150 200 130 50 65
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Cac chi tiéu theo doi

BPuwdng kinh tan (cm), chiéu cao cay (cm) va sé canh/chdi méi (canh/cay) dwoc ghi nhan sau tréng 2 thang.

Xtr ly s6 ligu

Sé liéu thu thap dwoc xt Iy bang phdn mém Statgraphics Centurion XV.I, st dung trdc nghiém da bién do
Duncan v&i do tin cay 95%.

KET QUA VA THAO LUAN

Anh hwéng ctia ndng doé dam lén sinh trwéng va phat trién cay cuc van tho

Sau 2 thang cac chi tiéu vé duong kinh tan, chiéu cao cay, sb canh cda cuc van tho dwoc ghi nhan va két qua
dwoc thé hién trong bang 3.

Bang 3. Anh hwéng clia ndng dé dam Ién sinh trwéng va phat trién cay cic van tho

Néng dé N Puwong kinh Chiéu cao S6 canh o ez .
. N A Pac diem khac
(ppm) tan (cm) (cm) (canh/cay)
50 16,3 +3,7°0 19,8+0,5° 8,5+ 4,4° Cham ra ny
100 20,0 +2,2° 20,0 £0,8° 9,3+0,9° Ra ny sém
150 20,6 +2,4° 18,0 + 0,8b 11,8 +1,9% Ra nu sém
200 19,7 £5,5° 16,7 £ 0,5% 8,0+3,8° Cay dé gay

* Céc mau tw khac nhau biéu dién mirc do sai biét c6 y nghia khac nhau (theo cét) & dé tin cay 95%.

Két qua thi nghiém cho thy & ndng d6 dam khac nhau, chi tiéu vé sé canh va dudng kinh tan khéng khac biét cé
y nghia vé& mat thdng ké. V& chi tiéu chiéu cao cay & ndng do dam thap (50; 100 ppm) cao hon so v&i ndng do
dam cao (150; 200 ppm). Cay & ndng d6 dam 50 ppm cay xu hwéng it ra chdi hon va cham ra nu. Trong khi d6 &
ndng dé dam trung binh (100; 150ppm) cay c6 xu hwéng phat trién can bang gitra chiéu cao va ra chdi méi ciing
nhw phu hop dé ra nu sém. Viéc ra nu s&m c6 thé rGt ngan thdi gian canh tac tlr 15 + 20 ngay so véi canh tac
truy&n théng. O’ ndng dd dam 200 ppm cay cham phat trién hon va dé& gay d6. Két hop cac chi tiéu theo déi, ndng
dd dam 100 ppm dwoc danh gia la phu hep khi thiy canh cay cuc van tho. Két qua nay twong tw céng bd cua
Owen va ddng tac gid (2017) cho thdy ndng dd N phu hop thiy canh cay clc van tho 1a 100 + 200 ppm.

Hinh 1. Cay cuc van tho tréng & cac néng dd dam tai thoi diém sau trdng 2 thang
C21. 50 ppm; C22. 100 ppm; C23. 150 ppm; C24. 200 ppm
Anh hwéng ciia ndng do dam Ién sinh trwéng va phat trién cay hwong thao

Sau 2 thang cac chi tiéu vé duong kinh tan, chiéu cao cay, sb canh cia cay huong thao dwoc ghi nhan va két
qua duwoc thé hién trong bang 4.

Bang 4. Anh hwéng cia néng do dam Ién sinh trwéng cay hwong thao

Néng d6 dam (ppm) Pwong kinh tan (cm) Chiéu cao (cm) S6 canh (canh/cay)
50 30,5+1,3°0 23,5+ 3,5% 32,3+6,7°
100 31,8422 28,0+ 2,2 39,8 + 3,9°
150 31,0 +2,2® 30,0 + 3,6 34,8 +7,5%
200 28,5+1,3 24,8+29° 37,0+£4,1°
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Két qua thi nghiém cho thay khong cé khac biét Ion trong sinh trwdng ctia cady hwong thdo cta cac ndng dd dam
khac nhau. O chi tiéu dwang kinh tan khi tang ndng d6 dam tir 50 ppm l&n 100 ppm c6 xu hwédng tang. Sau do
néu tiép tuc tdng néng d6 dam lén niva dudng kinh tan c6 xu huéng gidm xudng. Néng dd 100 ppm c6 dwéng
kinh tan cay khac biét c6 y nghia so v&i nong dé 200 ppm, tuy nhién khéng khac biét so vai 50 ppm va 150 ppm.
Chleu cao cay cling ¢ xu hudng twong tu. Chiéu cao cay & néng do dam 150 ppm co khac biét c6 y nghia so
voi nong d6 50 ppm va 200 ppm. Chi tiéu sb canh khéng khac biét gitra cac nghiém thirc. M6t dac didm khac la &
cac ndng dd dam cao (150 ppm; 200 ppm) cay xanh muét qué mirc, dé gay dd nga cay khi canh tac. Két hop cac
chi tiéu theo d&i, ndng d6 dam 100 ppm dwoc danh gia Ia phu hop khi thiy canh cay hwong thdo. Két qua néy
twong tw cia Pham Thi Minh Tam va Nguy&n Thj Bich Phuong (2018). Trong mét nghién ctu khac cua
Westervelt (2003) ciing cho thay néng d& dam 100 ppm phu hop hon so véi cac néng dd dam khéc.

Hinh 2. Cay hwong thao trong & cac néng dé dam tai thoi diém sau trong 2 thang
T31. 50 ppm; T32. 100 ppm; T33. 150 ppm; T34. 200 ppm
Anh hwéng ctia ndng do dam lén sinh trwéng va phat trién cay bac ha

Sau 2 thang nudi trong, cac chi tiéu vé duong kinh tan, chiéu cao, sé chéi mai ctia cay duoc ghi nhan va két qua
dwoc thé hién trong bang 5.

Bang 5. Anh hwéng clia ndng do dam Ién sinh trwéng cay bac ha

N°"(9F’) g%f@m D‘t";r’] "f’cr';')"h Ch'(ec‘:nc)ao $6 chdi méi Dic diém khéc
50 21,0+ 1,50 238+1,3° 9,7+5,3° La nhé, vang; than nhd
100 22,0+4,1° 29,2 +1,4° 14,0 + 6,0 La 16N, xanh mwot; than to
150 19,8 + 3,5° 29,8+15° 18,8+ 4,5° La nhd, xanh dam, than nhd
200 21,6 £2,6° 25,6 +1,4% 12,2 +6,8%° La bi xoén, than nhd

* Cac mau tw khac nhau biéu dién mirc do sai biét c6 y nghia khac nhau (theo cét) & do tin cay 95%.

Két qua thi nghiém cho thay khong ¢6 khac biét Ion trong sinh trwdng clia cay bac ha cr cac nbng dd dam khéac
nhau. Chi tiéu chiéu cao cay & nong do trung binh (100 ppm; 150 ppm) I&n hon so voi 2 ndng do thap (50 ppm) va
cao (200 ppm). Déi v&i chi tiéu sb chéi mai, khi gia tang ham luvgng dam, so chdi mé&i ¢ xu hwéng tang. Nhung khi
tang ham lwong dam cao dén 200 ppm, sb chdi méi cé xu huéng gidm xubng. Cac ddc diém khac cho thdy ndng do
dam anh huéng dén hinh thai [a va chdi. Ndng d6 dam thap 14 vang, thiéu strc séng; tuy nhién ham lwgng dam cao
mot s6 14 cé dAu hiéu bi xoan lai. Trong thi nghiém nay néng d6 dam 100 ppm la phu hop khi thdly canh cay bac ha.
Nong d6 dam phu hop trong thi nghiém nay thdp hon so véi cdng b clia Mollafilabi va déng tac gia (2010). C6 thé
la do sw khac biét ciia dinh duwéng nén trong gia thé clia hai thi nghiém. Trong mét nghién ctru khac Marco va dédng
tac gia (2007) cho thay, néng dd dam phl hop khi thily canh cay bac ha 1a 120 ppm.

Hinh 3. Cay bac ha trong & cac ndng dé dam tai thoi diém sau tréng 2 thang

H41. 50 ppm; H42. 100 ppm; H43. 150 ppm; H44. 200 ppm
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KET LUAN

Nghién ctru nay bwéc diu da khao sat anh huo’ng clia nong dd dam Ién sinh trwdng va phat trién cda ba loai
thwe vat trong didu kién thay canh nho glot Két qua cho thay ndng dd dam cé anh hwéng lén sinh truang phat
trién va ndng dd dam phu hop cho ca ba cay cuc van tho, cdy hwong thao va bac ha la 100 pm. Két qua nay co
thé str dung trong canh tac cac dbi twong cay duoc liéu trong didu kién nha mang tai khu viwee TP. H& Chi Minh
nham thu nhan cac hop chét co6 hoat tinh sinh hoc.
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EFFECTS OF NITROGEN CONCENTRATION ON GROWTH AND
DEVELOPMENT OF SOME MEDICINAL PLANTS IN HYDROPONICS
CULTURE

Pham Van Loc’, Ka Ju Rés, Nguyen Phuong Quyen, Nguyen Hoang Son
Faculty of Biotechnology - Ho Chi Minh City University of Food Industry

SUMMARY

Hydroponics is a technology for growing plants in nutrient solutions (water and fertilizers). It has been widely
used for production of vegetables worldwide. The major advantage of this system is better use of water, better
control over nutriThanh phé H& Chi Minhent and oxygen, increased crop quality and yields. Morever,
experiments have shown that hydroponic production increases the accumulation of more quantity of secondary
metabolites per units of feeding surface, compared with field grown ones. However, the utilization of
hydroponics is still limited to some vegetables and ornamental plants, it is less applicable to medicinal and
aromatic plants. In this study, growing of three medicinal and aromatic plants: mint (Mentha arvensis), rosemary
(Rosmarinus officinalis) and marigold (Tagetes patulta) under hydroponic condition was investigated. The
treatments included nitrogen concentration in four levels (50, 100, 150, 200 ppm) based on randomized complete
block design (RCBD) with three replications. Medicinal plants were grown in mixed substrate: 30%
vermicompost + 35% sand + 17,5% rice husk ash + 17,5% coco peat. The suitable level of nitrogen for three
plants growing in drip system hydroponics according to the results was at 100 ppm at dose of 150 mL/plant/day
in the first month after transplanting and then 300 mL/plant/day in the second month. These results set the
fundamentals for further studies on cultivation, biologically active nature compounds in these plants.

Keywords: Hydroponics, nitrogen concentration, marigold, mint, rosemary.
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