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ABSTRACT

The research was conducted (1) to determine effects of light intensities and
daylength on growth of hydroponic watercress (Nasturtium officinale B.
Br); (2) determine effects of two nutrient solutions on growth and
development of watercress. Research included two experiments: first
experiment determined effects of 3 day lengths and combined with 3
shading conditions, second one determined effects of two kinds of nutrient
solutions. Results showed that hydroponic watercress had highest yield
when it received daily light integral energy at 8.36 mol/m*/d (25% full sun
of whole daylength) and 16.75 mol/m’/d (50% full sun of whole
daylength). Application of both nutrient solutions (Hoagland or Johnson)
was sustainable for hydroponic watercress.

TOM TAT

Nghién ciru dwoc thure hién nham (1) xdc dinh hiéu qua ciia cac cuong do
dnh sdng va thoi gian chiéu sang khdc nhau lén s phat trién ciia cdy cdi
xa lach xoong thuy canh; (2) xac dinh hiéu qua cua hai logi dung dich
dinh duong lén sw phat trién va ndng sudt cia cdy cdi xa ldch xoong thity
canh. Nghién citu bao gom 2 thi nghiém: Thi nghiém I xdc dinh 3 khodng
thoi gian chiéu sang két hop véi 3 diéu kién che sang; Thi nghiém 2 xdc
dinh hiéu qua cua hai logi dung dich dinh dudng. Két qud thi nghiém cho
thdy rdang cdy xa lach xoong thity canh cho ndng sudt cao nhat khi diege
trong trong diéu kién nhdin dwoc ndng leong dnh sang ¢ mirc 8,36
mol/m?/d (nhdn dwoc 25% dnh sdng ca ngay) va mirc 16,75 mol/m?/d
(twong dwong 50% anh sang cd ngay). Hai logi dung dich dinh dudng theo
cong thire ciia Johnson va Hoagland déu thich hop cho thity canh cdy cdi
xa lach xoong.

1 GIOI THIEU

Cay cai xa lach xoong (Nasturtium officinale.

tac va thu hoach quanh nam da dan dép nhiéu loai
sdu bénh pha hai. D& dam bao nang suat cao, nong

B. Br) 1a mét loai rau pho bién trén thé gioi, voi
ham luong dinh dudng cao va co thé ché bién dugc
nhiéu moén an. Dong bang soéng Ciu Long
(PBSCL) ¢6 € 1a noi ¢6 dién tich canh tac cai xa
lach xoong 16n nhét. Cai xa lach xoong dugc canh

47

dan canh tac cai xa lach xoong thuong su dung rat
nhiéu loai néng duogc va tan s sir dung rat ngin.
Vi vay, van d& vé vé sinh an toan thuc pham khé
duoc dam bao. Nhiéu vu ngd doc rau da xay ra. Do
van dé an toan thyc phim anh huong dén strc khoe
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con ngudi nén nhidu ho gia dinh ¢ thanh phd rat
quan tdm dén cach trong rau tai nha. Viéc trong rau
tai nha trong thanh phd vira 13 thu tiéu khién sau
nhitng gio' lam viéc mét nhoc vira ¢6 rau sach st
dung cho bita dn hang ngdy. Giai quyét van dé
trong rau sach tai gia dinh hién nay thuong ap dung
k¥ thuat thuy canh. Thiy canh 1a mét ki thuat canh
tac trong dung dich dinh dudng dwgc kiém soat.
Céc yéu t6 chu yéu anh huéng dén sy sinh truéng
clia cai xa lach xoong bao gdbm 4anh sang, dinh
dudng, nudc... Trong d6, anh sang lién quan dén
cuong d6 va thoi gian chiéu sang. Trong thanh phd
hudng nha ¢ sy phan bd anh sang khong dong déu
va day di nhu & nong thon, khu vyuce trong cdy co
thé s& nhan dwoc day du anh sang trong ngay hodc
chi trong thoi gian ctia budi sang hoic chleu tr do
s& co anh huong dén kha ning phat trién cia cay.
Vi véy, tat ca cac yéu t6 nhu anh sang va dinh
dudng can dugc nghién ctru dé thiét 1ap cac bude
thao tic dé dang cho thily canh cdy cai xa lach
xoong. Muc dich ciia nghién ciru ndy nhim xac
dinh anh huong cia cac cuong do anh sang va thoi
gian chiéu sang khac nhau 1én sy phat trién cua cay
cai xa lach xoong thiy canh; xac dinh anh huong
cua hai loai dung dich dinh dudng 1én su phat trién
cua cdy cai xa lach xoong thuy canh.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu va thiét bi

Canh giam cai xa lach xoong dai khoang 15 cm
duoc mua tai ‘cho dia phuong. Chi xo dura da?} ngam
nudc voi 1 tuan trude khi st dung lam gia the.

2.2 Phuwong phap nghién ciru

Nghién ctru dya trén céc thi nghiém thiy canh
tinh trong thung x6p. Thoi gian thuc hién: Tir
thang 11 nam 2010 dén thang 4 nam 2011. Pia
diém: Nha nylon dugc bao luwéi mudi cua Trai
Nghién citu & Thuc nghiém Noéng nghiép, Khoa
Nong nghiép va Sinh hoc Ung dung, Truong Dai
hoc Cén Tho.

Thi nghiém 1: Xac dinh hiéu qua cia cac
cwdng dd anh sang va thoi gian chiéu sang khac
nhau I&n sy phat trién ciia cdy cai xa lich xoong
thiy canh

Thi nghiém dwoc tién hanh trong diéu kién
khac nhau vé& cuong do va thoi gian chiéu sang.
Cuong d6 1, cay dugc dit trong léng duoc che cac
16p 1wdi, sao cho cuong d anh sang bang 12,5% so
véi ngoai troi. Cuong do 2, cdy dugc dat trong
léng, duogc che cac 16p ludi, sao cho cuong d6 anh
sang bang 25% so voi ngoai troi. Cudng do 3, cay
duoc dat trong léng, duoc che cac 16p ludi, sao cho
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cuong d6 anh sang bing 50% so v&i ngodi troi.
Cuong d¢ anh sang 50% la cuong d6 anh sang ma
nong dan canh tac cai xa lach xoong dp dung &
Vinh Long. Thoi gian 1: 6 gio chiéu sang vao budi
sang, cdy dugc dit trong 16ng che ludi, mot phan
ctia 16ng dugc dé cho anh sing xuyén qua, phan
con lai dugc che sang hoan toan, sao cho thoi gian
chiéu sang cay nhan dugc 1a 6 gio, tinh tir lic nhan
duogc anh sang. Thoi gian 2: 6 gid chiéu sang vao
bubi chiéu, cay dugc dat trong 16ng che ludi, mot
phin cua 16ng duoc dé cho anh sang xuyén qua,
phén con lai dugc che sang hoan toan, sao cho thoi
gian chiéu sang cay nhan dwoc 13 6 giv. Thoi gian
3: thoi gian chiéu sang cta ca ngay (xem nhu mot
ngdy nhan dugc 12 gio chiéu sang), cay duoc dat
trong 1ong che ludi, cho anh sdng xuyén qua sao
cho thoi gian chiéu sang cay nhan duoc 1a toan b
gio ning cia ngay. Canh gidm cdy cai xa lach
xoong dugc trong trong cac ly nhua co dudng kinh
mat trén 5 cm, dudng kinh ddy 4 cm, cao 6 cm bén
trong dé gia thé chi xo dira. Cac ly nhya trong cdy
duogc dat vao tam xop khoét 16 vira kich thudc ly.
Tam x6p co ly nhya lam ndp day cua thung x6p co
kich thudc 45 x 35 x 15 cm® bén trong chira dung
dich dinh dudng.Thi nghiém c6 9 nghiém thic
dugc bb tri theo kiéu thira sé 2 nhan t6, 4 1an lip
lai, mdi lan 1a mot thung chira 24 ly nho, mdi ly
chira 2 canh. Cay dugc trong trong dung dich dinh
dudng Hoagland (cai tién boi Epstein, 1972).

Thi nghi¢ém 2: Hi¢u qua cla dung dich dinh
dudng lén sw phat trién cia cay cai xa lach
xoong thiy canh

Céch trdng cdy gidng thi nghiém 1 nhung khac
dung dich dinh dudng. Canh gidm cay cai xa lach
xoong duoc trong trong 2 loai dung dich dinh
dudng Hoagland (cai tién boi Epstein, 1972)va
Johnson (1980) & 2 ndng d6 khac nhau. Dung dich
Hoagland 1 (giit nguyén ndng d6 khoang chuin),
dung dich Hoagland 2 (néng do khoang giam
50%). Dung dich Johnson 1 (giit nguyén nong do
khoang chuan) va dung dich Johnson 2: Nong do
khoéng giam 50%. Dinh dudng dugc thay khi chi
s6 EC con 50% so voi ban dau, cay duogc bd tri
trong diéu kién 50% anh sang trong 12 gid chiéu
sang. Thi nghiém c6 4 nghiém thic dwoc bd tri
theo thé thirc hoan toan ngau nhién, 4 lan lap lai,
mdi lan 1a mot thung chira 24 ly nho, mdi ly chira
2 canh.

Chi tiéu theo doi

— Cuong d6 anh sang dugc ghi nhan 12 lafln
trong ngay vao bat dau tir 6 gio dén 18 gid, moi lan
cach nhau 60 phut dé tinh tong lugng birc xa nhén
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duoc trong ngay (DLI-daily light integral) theo
phuong phap (Thomas, 1990 va Roberto, 2008).
Dung Lux meter do d6 sang tai noi thi nghi€ém vao
mot thoi diém nhét dinh, sau d6 60 phut tiép tuc do
lan 2, va tiép tuc nhu vay cho dén 18 gio, don vi
anh sing 1a lux. Quy doi tir lux sang don vi
pmol/m¥s (birc xa quang hop hitu hiéu (PAR), rdi
sau d6 quy ddi sang DLI (mol/m%d).

— Ham lugng di€p luc (chlorophyll) dugc do
bang SPAD Chlorophyll meter 502 (Minolta) véi
don vi 1a SPAD; chi tiéu duogc 1§y trén 20 cay, mdi
cdy 14 3 1a dong nhét tinh tir ngon xudng, chi tiéu
dugc iy khi két thuc ting dot thi nghiém.

Dién tich 14 don: Mbi nghiém thirc chon 3
cay dong deu mdi cdy lay 4 14 ddng nhat tinh tir
trén ngon xubng sau d6 do dién tich bang may do
dién tich 1a.

Phén tich s6 liéu: Sir dung phan mém SPSS 16
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dé phan tich phuong sai, phép thir F va kiém dinh
Duncan.

3 KET QUA VA THAO LUAN

31 Két qua cia cudng df va thoi gian
chi€u sang 1én chi so DLI, SPAD, dién tich la va
ning suat & 28 ngay sau khi thiiy canh

Qua két qua duoc trinh bay trong Bang 1 cho
thdy 1a cac chi s6 DLI trung binh dat dugc trong
ngiy co % chiéu sang it thi chi s6 DLI nho 2,79
mol/m¥d tuong tmg 12,5% chiéu sang va 5,59-
11,19 mol/m*d tuong ung véi 25 va 50% chiéu
sang theo thir tu. O 6 Gio chiéu sang budi sang chi
s DLI nho hon 6 gio chiéu sang budi chiéu va ca
ngay. Gié tri tuong tac dat cao nhét & 50% chiéu
sang va thoi gian chiéu sang ca ngay (16,75
mol/m?/d). Cac gia tri DLI dat dugc & Bang 1 lam
co s& dé danh gia cac gia tri sinh trudng va ning
suat cua cai xa lach xoong thay canh.

Bang 1: Hi¢u qua caa cwong do anh sang va thoi gian)chiéu sang 1én DLI, chi s6 SPAD, di¢n tich 14 va
ning suat xa lach xoong (g/thung) vao thoi diém 28 ngay

Nhén t6 Gia tri DLI Chi s Dién tich 14 Ning suat
(mol/m?/d) SPAD don (cm?) (g/thung)
1. % 4anh sang
12,5% 2,79 29,41b 1,03¢ 77,90b
25% 5,59 36,25a 2/41a 121,74a
50% 11,19 35,41a 2,17b 129,30a
F kek sk sk
2. Thoi gian
6 gid sang 4,71 31,08¢ 1,74b 87,76b
6 gid chiéu 5,11 33,33b 1,85b 91,85b
Ca ngay 9,76 36,66a 2,02a 149,33a
F *k sk kk
3. Tuong tac giita % &/sangX T/ gian
12,5% x 6 g sang 2,02 26,75d 0,85d 57,97d
12,5% x 6 g chiéu 2,19 29,50cd 0,96d 81,75¢
12,5% x Cé ngay 4,18 32,15bc 2,08b 92,00bc
25% x 6 g sang 4,04 31,75¢ 2,21b 99,72bc
25% x 6 g chiéu 4,38 34,25bc 2,33b 82,72¢
25% x Ca ngay 8,36 42,72a 2,68a 172,77a
50% x 6 g sang 8,08 34,75bc 2,25b 115,60b
50% x 6 g chiéu 8,76 36,25b 2,16b 110,07bc
50% x Ca ngay 16,75 35,25bc 2,11b 181,22a
F kek sk sk
CV % 7,87 8,92 11,21

Nhiing s6 co chit theo sau giong nhau trong ciing mot cét thi khong khdc biét thong ké & mirc y nghia 1%, ** khdc biét 1%

Hiéu qua cia cuong do va thoi gian chiéu séang
anh huong 1én chi sé6 SPAD cua cdy cai xa lach
xoong cting duoc trinh bay trong Bang 1. Két qua
cho thay rang ca 2 yéu to cuong d6 va thoi gian
chiéu sang déu ¢ anh huong dén chi sé SPAD cua
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1a cdy cai xa lach xoong. O cac nghiém thirc nhan
25% &nh sang va 50% anh sang di cho thiy ring
chi s6 SPAD khong khéc biét co ¥ nghia thong ké
nhung khac biét c6 y nghia véi nghiém thirc nhan
12,5% 4nh sang. Két qua tuong tac cho thy ring
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chi s6 SPAD bién dong kha 16n trong cac nghiém
thire. Gid tri dat cao nhét 1a cua nghiém thirc 25%
che sang va thoi gian chiéu sang ca ngdy. Theo
Markwell et al (1995) chi s SPAD va ham luong
chlorophyll trong 14 cdy lta va bép co quan hé rat
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chat. Chi s SPAD c6 thé phan 4nh ham luong
chlorophyll trong 14 cay, tir d6 co thé khai quat
dugc trang thai sinh 1y cua cdy. Cay co chi sb
SPAD cao c6 nghia 1a ham lugng diép luc trong
la cao.

Hinh 1: Ciy cai xa lich xoong trong trong diéu kién che sing 50% trong 12 gio' chiéu sang trong ngay
tai thoi diém 28 ngay sau khi trong

Dién tich 1a don chiu sy chi phdi 16n cta cudng
d6 anh sang va thoi gian chiéu sang, trong dé
nghiém thirc nhan 25% anh sang cé dién tich 14 cao
nhét, (2,41 cm?) cao hon cic nghiém thirc con lai.
Tuong tu, thoi gian chiéu sing cho thiy nghiém
thirc duge chiéu sang ca ngay c6 dién tich 14
2,02 cm?, cao hon so voi 2 nghiém thitc con lai.
Khi xét twong tic tac dong 2 yéu t6 ciing cho thiy
su khéc biét gitra nghi€ém thirc nhan 25% anh sang
va thoi gian chiéu sang ca ngay c6 dién tich 14 2,68

m?, dién tich nay cao hon c6 ¥ nghia thong ké so
v6i cac nghiém thirc con lai. Nhu da dé cap ¢ phan
dau chi s6 DLI trong khoang 2,02-2,19 mol/m%d
(nhan 12,5% 4nh sang trong budi sang hodc chiéu)
1a khong du dé cdy cai xa lach xoong phat trién bd
la day di, vi trong diéu kién nhan 50% anh sang
(twong tur diéu kién canh tic ngoai dong hién nay,
DLI khoang 16 mol/m?/d) thi ciy c6 dién tich 14
cao hon cé y nghia so véi chi nhan duge 12,5%
anh sang (2,17 so v6i 1,03 cm?). Pbi voi ning suat
dat dugc sau 28 ngay thuy canh (Bang 1) cho thdy
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rang nghiém thirc twong tac nhan 50% anh sing
va thoi gian ca ngay cho ning suit cao nhét la
181,2 g/thung (0.1575 ¢cm?) (Hinh 1). Ning suét
nay tuong duong véi ning suat ctia nghiém thirc
nhan duoc 25% anh sang va thoi gian chiéu sang
ca ngay.

3.2 Hiéu qua cia dung dich dinh dwéng lén
ning suit ciia ciy cai xa lach xoong thity canh

Két qua Bang 2 cho thidy ning suit cia cac
nghiém thtrc pha lodng 50% thap hon c6 ¥ nghia so
v6i nghiém thire 100%. Nguyén nhéan c6 thé 1a do
su chénh léch vé nf)ng dd dinh dudng gilta cac
dung dich cung loai. Cay cai xa lach xoong &
nghiém thirc ¢6 ndng do dinh dudng cao s& c6 loi
thé trong viéc hat dinh dudng, Tuy nhién, két qua
nay khac voi két qua nghién ctru ctia Erika (2007),
theo tac gia trén thi cdy cai xa lach xoong thuy
canh trong dung dich Hoagland s& khong c6 su
khac biét vé ning suit gitra cdy trong trong dung
dich nong d6 100% va 50%.
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hodc Johnson déu phu hop véi thuy canh cdy xa

Béng 2: Hi€u qua cia dung dich dinh dudng 1én
A lach xoong.

ning suat cia ciy cai xa lach xoong

thity canh TAI LIEU THAM KHAO
STT Dung dich Ning suat & Z/tsh‘}gﬁy 1. Epstein E., 1972. Mineral Nutrition of
(g/thung) Plants: Principles and Perspectives. Wiley,
1 Hogland 100% 120,03a New York
2 Hogland 50% 89,31b , ' .
3 Johnson 100% 126.20a 2. E;;kg Ni S, 20((1)7. Watergfggs (Nastuitlum
4 Johnson 50% 101,16 b officinale) Production Utilizing Brook Trout
SE (n=8) 5,13 3. (Salvelinus fontinalis) Flow-through
LSD5% 15,08 Aquaculture Effluent. Thesis of Master of

Nhitng 56 ¢6 chiF theo sau ’gio”'ng nhau trong cung mot
cot thi khong khac biét thong ké o mirc y nghia 5%

4 KET LUAN VA PE XUAT
4.1 KET LUAN

Cay xa lach xoong thuy canh cho ning suit cao
nhét khi duoc tréng trong diéu kién nhan duogc
ning luong anh sang & mirc 8,36 mol/m*d (nhin
dugc 25% anh sang va chiéu sang ca ngay) va mirc
16,75 mol/m?/d (twong dwong 50% anh sing va
chiéu sang ca ngay).

Hai loai dung dich dinh dudng theo cong thirc
cua Johnson va Hoagland déu thich hop cho thuy
canh cdy cai xa lach xoong.

4.2 DE XUAT

C6 thé thuy canh cdy xa lach xoong trong diéu
kién anh sang ¢ muc 8,36-18,04 mol/m%d trén gia
thé xo dua va dung dich dinh dudng Hoagland
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