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TOM TAT

Nghién ciru duoc thue hién nham xdc dinh giong két hop véi bién phdp
ngdt dot, tia choi lam gia tang nang sudt la cdi kale. Thi nghiém dwoc
b6 tri thira s6 2 nhdn t6 véi 5 lan Idp lai. Trong d@6, nhén 16 A la 4
giong cdi kale gom: xodn xanh, xodn tim, rong bién xanh, rong bién
tim va nhén t6 B la 4 bién phap ngdt dot tia choi gom: khéng ngdt dot,
ngcft dot - d@é 2 choi, ngcft dot - @é 3 choi, ngcft dot - dé tw nhién. Két
qud cho thdy gzdng xodn xanh cho ndang sudt Id thu dwoc trén cdy cao nhat
trong 56 4 giong thi nghiém. Bién phap ngit dot va dé choi moc ty nhién
g6p phan gia tang sé ld thu hoach trén cdy nhung lam giam kich thudc
la cdi kale so voi khéng ngadt dot, dong thoi givp gia tang dé brix, ham
lwgng chat khé va ham luong vitamin C trong l cdi kale.

Tir khéa: Cdi kale, giong, ngit dot, tia chéi, thity canh nho giot
ABSTRACT

The study was conducted to determine the effects of combining kale
varieties with topping - pruning techniques to enhance leaf yield. The
experiment followed a two-factor factorial design with five
replications. Factor A included four kale varieties: green Curly,
purple Curly, green Seaweed, and purple Seaweed. Factor B involved
four toppings: no topping, topping with two shoots retained, topping
with three shoots retained, and topping with natural shoot growth.
Results showed that the Green Curly variety produced the highest leaf
yield per plant among the tested varieties. The treatment involving
topping and allowing shoots to grow naturally increased the number
of harvestable leaves per plant but reduced individual leaf size
compared to the no-topping treatment. However, this approach led to
improvements in leaf brix level, dry matter content, and vitamin C
concentration.

Keywords: Kale, variety, pruning, topping, hydroponics drip system

1. GIOI THIEU

Cai kale (Brassica oleracea L. var. acephala) 1a
mot loai rau an 14 thudc ho thap tu, c6 kha nang thich
ung tot vai nhiéu diéu kién nhiét 6 moi truong khac

nhau (Samec et al., 2019). L4 cai kale chtra nhiéu
chat chng oxy héa, vitamin va khoang chit can
thiét cho strc khoe nguoi tiéu dung (Acikgoz, 2011;
Sikora & Bodziarczyk, 2012; Khalid et al., 2023).
Trén thé gi6i, viéc canh tac cai kale ngoai dong rat
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phé bién va gidng cai nay ciing c6 thé duoc trong 2013), ting nang suét 14 va loi nhuén khi canh tac
thiy canh trong nha mang, nha kinh (Foster, 2018). cay cai xanh (Singh et al., 2011). Bén canh do, nang
O Viét Nam, cai kale méi dugc du nhap trong nhiing suat 1a cua cdy rau day (Corchorus olitorius) dugc
nam gﬁn day nén con 1a mot loai cai mai la, dugce cai thién khi ap dung bién phap ngét dot (Tareq et
trdng chu yéu & cac vung c¢6 khi hau mat mé nhu al., 2020). O Viét Nam, cac bién phap ngit dot, tia
ving Tay Nguyén. Khac véi cac loai cii truyén chdi trong canh téc rau chu yéu dugc ap dung trén
thong, cai kale c6 tudi tho cao va cho thoi gian thu nhom cay ho bau, bi, dua hay ca, 6t dé gia ting sinh
hoach kéo dai, nhiéu lan. truong va nang suat. Hau nhu chua co nghién ctru

nao trong nudc dugc tim thay lién quan dén viéc ap
dung bién phap ngat dot tia chdi trong canh tac rau
an 1a thude ho thap tu vi chu yéu nhom rau nay dugc
thu hoach 1 lan bang cach cét, nhd ca cdy. Tuy
nhién, nhom cai kale c6 dic diém khac biét 1a thoi
gian sinh trudng kéo dai va thu hoach theo ting dot
la truong thanh, vi vay nghién ctu dugc thyc hién
nham xac dinh gidng két hop vé6i bién phap ngit dot,
tia chdi dé gia ting nang suat l4 cai kale.

Tbi wu hoa nang suét rau trén mot don vi dién
tich trong trot 1a viéc 1am rat can thiét trong bdi canh
dién tich dat canh tac ngay cang bi thu hep do dan
s6 tang nhanh va cac anh hudng bat lgi cua bién dbi
khi hau. Mot $6 giai phap dugc ap dung dé cai thién
ning suit cay tréng ¢6 thé ké dén nhu: ing dung
cong nghé cao dé canh tac theo chidu doc, lai tao
gidng cho ning sut t6t hon hay nghién ctru bién
phép canh tac cho phu hgp hon. Trong d6, bién phap

canh tac 1a mot trong nhimng yéu t6 anh huong truc 2. PHUONG PHAP NGHIEN CUU

tiép dén sinh truong va nang suét cay rau. Bién phap 2.1. Vatliéu nghién ctru

ngat dot, tia chdi dugc xem 1a mdt bién phap hi¢u , i

qua gbép phan vao viéc cai thién va nang cao ning Giong cai kale: Cac giong cai kale dugc ding
suét trén nhiéu loai rau. Trén thé gidi, bién phap ngét trong thi nghiém la cac giong trong twong ddi pho
dot di dugc thir nghiém trén mot sb loai cdy trong bién hién nay. Dic diém cu thé cua timg gidng dugc
va dem lai hiéu qua nhu: cai thién nang suit cia cay thé hién ¢ Bang 1.

gai dau (Crotalaria junceaL.) (Tripathi et al.,
Bang 1. Cac gidng cai kale ding trong thi nghiém

STT Tén giong Dic diém
1 Xoin xanh (XX) Cay sinh trudng khoe, chiu nhiét tot, thoi vu trong quanh nam, than

thao, than cao tir 1 dén 1,5 m, c6 vi hoi déng nhe.
Cay sinh trudng va phat trien khoe, thoi vu trong quanh nam, chiu

2 Xodn tim (XT) nhiét tdt, it sdu bénh, than cao tir 1 dén 1,5 m

3 Rong bién xanh (RBX) Cay sinh trudng tot, chiu nhiét tot, cé ham lugng khoang cao, vi hoi
man man, hang nhe glon 14 méng hon so voi cac loai cai kale khac

4 Rong bién tim (RBT) Cay sinh truong tot, ua nang, 1a nhan, xanh, gan tim, 14 mém so v&i

chc loai cai xoan khac, chiéu cao trung binh cta ciy khoang 90 cm.
brown, qucinit, MAQ, Haifa Comb va EDTA Fe.
Thanh phan nguyén t6 trong dung dich goc dugc
the hién & Bang 2.

Dinh dudng thuy canh: Dinh dudng nay dugc
pha che tir cac loai phan bon hoa tan gom Kristalon

Bang 2. Nﬁng do cac nguyén t6 dinh dudng khoang trong dung dich dinh dudng thuy canh géc
Nguyén tb N P K Ca Mg S Fe Mn B Zn Cu Mo
Nong d6 (g/L) 260 52 320 190 62 110 26 1,1 02 04 0,02 0,07

2.2. Phuong phap nghién ctru

Xo dua duge xt ly véi 20 g v6i/20 it nudc,
ngam trong 24 gio, xa lai voi nudce sach va phoi Thi nghiém dugc bd tri thira s6 2 nhan t voi 5
kho. lap lai (mdi ldp lai 1a 1 t4i bau, trong 1 cay cai
kale/tai). Nhan t6 A 1a 4 gidng cai kale: (1) cai kale
xoan xanh (XX), (2) cai kale xoan tim (XT), (3)
cai kale rong bién xanh (RBX), (4) cai kale rong
bién tim (RBT). Nhan t B 14 4 bién phap ngit dot,
tia chdi gom: (1) khong ngit dot (KND), (2) ngat

Mot s6 vat liéu va dung cu khac: Tui trong ciy
PE ¢6 2 16p c6 kich thudce 20 x 40 cm (dudng kinh
x chiéu cao), hé thong tudi nhé giot, but do nhiét
d6, pH, TDS dung dich (EZ9901), ta siy UN30
(Memmert, Puc), can dién tr, Brix Ké (ATAGO,
Nhat Ban), thudc kep.
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dot - dé 2 chdi (N-2C), (3) ngit dot-dé 3 chdi (N-
30),

Tdp 62, S6 3B (2026): 165-172

4) ngét dot - d’é tu nhién (N-TN). Cac nghiém
thirc cua 2 nhén to dugc tong hop va trinh bay &
Bang 3.

Bing 3. Tong hop cic nghiém thirc tir 2 nhan t6 thi nghiém

Gibng cai kale (Nhan t6 A)

Bién phap ngit dot,

Rong bién xanh Rong bién tim

tia chdi (Nhan t6 B Xoiin xanh (XX)  Xoin tim (XT) (RBX) (RBT)
K(hlg;% ‘)‘g_it)‘é‘-’t XX/KND XT/KND RBX/KND RBT/KND

Ngit 6(0;1*226) 2 cho XX/N-2C XT/N-2C RBX /N-2C RBT /N-2C

Ngit d(QIzI Sgé) 3 chdi XX/N-3C XT/N-3C RBX /N-3C RBT /N-3C
Ngit dot — dé tu XX/N-TN XT/N-TN RBX /N-TN RBT /N-TN

nhién (N-TN)

Ghi chii: PC: déi ching.

Thoi gian nghién ctru: Nghién ctru dugce thuc
hién tir thing 06/2024 dén thang 10/2024 tai khu nha
mang Cong nghé cao, Truong Nong nghi¢p, Pai hoc
Cén Tho.

Tién hanh thi nghiém: Hat céi kale dugc gieo vao
khay wom chira gia thé xo dira, khi cay dugc 5 ngay
sau khi gieo (NSKG) thi tién hanh tuéi hang ngay
bang dinh dudng thuy canh véi ndng d6 600 ppm dé
nuoi cay. Khi cdy con c6 4 14 that (25 NSKG) thi cay
dugc trong vao tai bau chira 11 L gia thé xo dira da
dugc xa véi nude sach trong 5 ngdy. Mdi thi bau
trong 1 cdy cai kale va c¢6 01 dau tudi nho giot dé
dinh ky tuéi dinh dudng c6 gia tri TDS 1a 1.200
ppm, pH dao dong tir 6 dén 6,5, thoi gian tudi mot
lan kéo dai 1 phat va mdi lan tudi cach nhau 120
phut. Khi cay c¢6 7 14 that (30 NSKG) thi viéc ngit
dot duoc tién hanh dé tao chdi. Sau 15 ngay sau khi
ngit dot thi cay dugc tia bot chdi theo cac nghiém
thirc trong thi nghiém. Cac gidng cai kale sau khi
ngét dot, tia chdi thi bit diu cho thu hoach vao thoi
diém 70 NSKG.

Chi tiéu theo ddi gdm: Chiéu cao cdy (cm) duoc
do tir mat gia thé dén phan cao nhét ciia cay. Tong
s6 14 trén cay (1) duoc xac dinh bang cach dém tat
ca sb 1a trén cdy c6 chiéu dai 14 16n hon 1 cm. Téng
sO 14 thu hoach trén cay (14) duoc tong hop bing
cach dém tat ca s6 1a cai kale qua tat ca cac lan thu
hoach. Khdi lugng trung binh 14 (g) dugc ghi nhan
qua viéc tinh khdi lugng trung binh dwa trén khdi
lugng 14 thu hoach/tong s 1a trén cay. Tong khdi
luong 14 thu hoach trén cay (g/cay) dugc xac dinh
bang cach can tat ca la thu dugc qua cac lan thu
hoach rdi tinh gia tri tong thu dugc trén cay. Do brix
(%) - 2 14 dugc nghién dé iy dich, nho 1 giot dich
nghién 1én brix ké dé doc va ghi nhan két qua. Ham
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luong vitamin C (mg/100 g) dugc dinh lugng theo
phuong phap Muri. Ham lugng chat kho (%) duoc
ghi nhén bing viéc cdn miu twoi rdi sdy kho & nhiét
d6 60°C khoang 72 gid, sau d6 mau khé duge can
va tinh ti 1& phén tram.

Céc sb lidu trong nghién ctru dugc nhap bing
phan mém Excel. Viéc xtr 1y théng ké duoc thuc
hién bang phan mém SPSS 20.0. Viéc phan tich
phuong sai ANOVA dugc tién hanh dé danh gia su
khac biét ciia cac nghiém thirc va kiém dinh Duncan
dé so sanh cac gia trj trung binh.

3. KET QUA THAO LUAN

3.1. Cic chi tiéu vé sinh truéng cac gidng cai
kale

Két qua dugc trinh bay tai Bang 4 cho thay
khong 6 sw anh huong tuong tac cia gidng va bién
phap ngit dot, tia choi dén chleu cao cay cai kale.
Tuy nhién, chiéu cao cta cac gidng cai kale co khac
biét qua phén tich thong k& & mic y nghia 1%.
Trong d6, giéng XT va RBT c6 chiéu cao ciy tuong
duong nhau (dao dong 43,7 - 46,9 cm) va cao nhét,
trong khi thip nhat & giéng XX (31,9 cm)

Dong thoi, két qua Bang 4 con cho thiy, bién
phap ngat dot, tia choi khong c6 anh hudng khéc biét
dén chiéu cao cay cai kale dao dong 36,8 - 42,6 cm.
Theo Tripathi et al. (2013), viéc ngit dot som co tac
dong tich cuc dén su phat trién cua cay ve s6 lugng
canh. Nhu vay, chiu cao cay cua cac giéng cai kale
trong trén hé thong thuy canh nho giot duge quyét
dinh boi dic diém di truyen gidng ma khong bi anh
hudng boi bién phap ngat dot, tia chdi (Hinh 1).

) V& tong sb 14 trén cay, két qua cia Bang 4 cho
thay c6 su anh hudng tuong tac clia giong va bién
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phap ngét dot tia, chdi dén sb 14 trén cay cai kale.
Cac nghiém thirc XX/N-TN, RBX/N-TN, RBX/N-
3C va RBT/N-TN cho két qua tong s 1a trén ciy
dao dong tir 144 d&én 159 14, cao hon so vdi cac
nghiém thirc con lai. S6 14 trén cdy cua giéng RBX
1a cao nhat véi 120 1a va thap nhat 1a giong XT chi
v6i 72,1 1a. D4i v6i nhan té bién phap ngit dot, tia
chdi, khi viée ngit dot cai kale va dé s6 choi ty nhién
(N-TN) dugc thue hién di cho két qua sb 14 trén cay
cao nhat (139 14), tiép dén 1a bién phap N-3C, N-2C
va cubi cung 1a nghiém thire KND (PC) (twong tng,
116; 77,7 va 62,2 1a). Nhu vay, gidng va bién phép

Tdp 62, S6 3B (2026): 165-172

ngét dot tia chdi ¢6 su anh hudng khac biét dén sb
1a trén cai kale. Bién phap ngit dot lam giam luong
auxin trong cy, tir 46 pha v& wu thé chdi ngon va
kich thich cac chdi bén phat trién (Prusinkiewicz et
al., 2009). Bbi véi rau an 14 thi ddy 1a mot bién phap
gitip ting sd 14 trén cdy hiéu qua thong qua viéc ting
sO choi trén cdy. Ngoai ra, khoang cach hop 1y giita
cac chdi cling 1am giam sy canh tranh vé& chat dinh
dudng, anh sang mdt troi hodc nude (Vidianto et al.,
2013) va yéu to nay anh huong truc tiép dén niang
suit thu duoc cua cai kale (Dewanti & Fuskhah,
2019).

Bang 4. Mot so chi tiéu sinh truéng ciia 4 giong cai kale & cac ki thuat ngit dot, tia choi tai thoi diém

110 ngay sau khi gieo

Ngat dot, tia Giong cai kale (A) .
chdi (B) XX XT RBX RBT Trung binh B
Chiéu cao cdy (cm)

KND (PC) 30,8 42,0 41,8 46,3 40,2
N-2C 31,7 39,5 34,3 42,0 36,8
N-3C 31,1 43,5 38,5 51,3 41,1
N-TN 34,0 49,9 38,3 48,1 42,6

Trung binh A 31,9¢ 43,74 38,28 46,9
F(A)", F(B)™, F(AxB)™
CV. (%) =18,1
Tdng s6 14 trén cay (l4/cy)

KND (PC) 61,8'% 46,6¢ 79,84 60,8 62,2°
N-2C 69,3¢f 58,6 102b 81,09 77,7¢
N-3C 109® 93,0¢d 1442 116 1168
N-TN 159° 90,2¢d 155 1520 1394

Trung binh A 99,88 72,1¢ 1204 1028

F(A)", F(B)", F(AxB)"
CV. (%) =9,31

Ghi chit: Cdc s6 6 chit theo sau giong nhau thi khdc biét khéng co y nghia thong ké qua phép thir Duncan. Béi voi
trung binh B thi so sanh theo cot va trung binh A thi so sanh theo hang. **: khac biét thong ké ¢ mirc 1%. ns: khac biét

khéng c6 y nghia. PC: d6i chirng.

3.2. Cac chi tiéu vé thanh phan ning suat va
ning suat cai kale

Két qua dugc trinh bay & Bang 5 cho thay c6 su
anh huong tuong tac giira giéng va bién phap ngat
dot dén s 14 thu hoach trén cay cai kale. Trong do,
gidng RBX két hop bién phap ngit dot, tia chdi dé tur
nhién va ngat dot dé 3 chdi cho két qua sb 14 thu
hoach trén cdy (dao dong 128 - 134 l4/cay) nhiéu
hon céc nghi¢ém thirc con lai, nhung khac biét khong
¢6 ¥ nghia thong ké so voi gidng RBT két hop ngit
dot va dé ty nhién (125 la/cay). Pbi v6i nhan &
gidng, cai kale RBX cho két qua trung binh s6 14 thu
hoach trén cdy nhiéu nhét (104 la/cay) va giong XT
cho két qua thip nhét (51,1 l14/cdy). Cung xu hudng
v6i chi tidu tong sb 14 trén cdy, bién phap ngit dot,
tia chdi da gop phan lam gia ting s6 14 thu hoach
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trén cay kale. Bién phép ngt dot va dé chdi ty nhién
(N-TN) cho két qua trung binh s6 1a thu hoach trén
cdy cao nhat (108 ld/cdy). Trong khi d6, trdng cai
kale khong ngat dot cho két qua trung binh s6 1a thu
hoach trén cdy thap nhét (50,1 1a/cdy).

Khéi lugng trung binh 14 cia 4 gidng cai kale bi
anh hudng boi sy tuong tac ciia gidng va bién phap
ngit dot, tia chdi (Bang 5). Gidng XX/KND (BC)
¢6 khdi lugng trung binh 14 cao nhét (21,3 g/la),
gidng RBX két hop ngit dot chira 3 chdi va ngit dot
dé ty nhién cho két qua khéi lugng trung binh 14 thap
nhit (7,54 va 7,08 g/l4, twong tng). D6i v6i nhan to
gidng, khdi lugng trung binh 14 cua gidng XX 1a cao
nhit (14,8 g/l4) va thap nhat ¢ gibng RBX (8,70
g/14). V& bién phap ngit dot, tia choi, canh tac kale
khong ngat dot cho khdi luong trung binh 14 cac
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gidng thu dugc cao nhit (15,8 g/1a) va khéi lugng
trung binh 14 ¢6 xu huéng giam dan theo xu hudng
ty 1& nghich véi s6 choi trén cay cai kale, viéc ngat
dot va dé chdi ty nhién cho két qua khdi luong trung
binh 14 thap nhit (8,70 g/14). Co thé thay, khdi lugng
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trung binh 14 bj anh hudng boi s6 14 trén cay va dic
tinh di truyén cua gidng. SO chdi va s 1a trén cay
cai kale cang nhiéu thi khdi lugng trung binh 1a co
xu hudng giam.

Bang 5. Chi tiéu thanh phin ning suit va ning suit cia 4 giong cai kale & cac ky thuat ngat dot, tia

chdi tai thoi diém 110 ngay sau khi gieo

Ngat dot, tia Giong céi kale (A) .

chdi (B) XX XT RBX RBT Trung binh B

Tdng s6 14 thu hoach trén cay (la/cay)

KNbD (BC) 46,2¢h 36,2" 66,04 52,0¢f 50,1P
N-2C 60,3°' 48 4fe 89,4¢ 68,64 67,4¢
N-3C 83,2¢ 61,6% 128 90,8° 91,08
N-TN 115° 58,4def 1342 1259 1084

Trung binh A 76,1¢ 51,1° 1044 84,18
F(A)™, F(B)", F(AxB)™
CV. (%) =1,60
Khdi lwong trung binh 14 (g/14)

KNbD (bC) 21,32 15,8° 11,3¢ 14,9° 15,84
N-2C 16,0° 10,19f 8,90 10,29f 10,88
N-3C 11,7¢ 8,88 7,54h 9,62¢f 9,44¢
N-TN 10,5¢ 8,92f 7,08" 8,24¢h 8,70P

Trung binh A 14,84 10,98 8,70¢ 10,78

F(A)™, F(B)", F(AxB)™
CV. (%) =6,21
Ning suit 13 trén cay (g/cdy)

KND (bC) 9812 571F 748¢ 7734 768
N-2C 9682 491F 7954 701¢ 7130
N-3C 9742 546f 9662 869 8398
N-TN 1.220° 520f 9532 1.030% 9234

Trung binh A 1.030* 532€ 8658 8438

F(A)”, F(B)", F(AxB)"
CV. (%) =7,04

Ghi chit: Cdc $6 ¢6 chit theo sau giong nhau thi khéc biét khong cé ¥ nghia thong ké qua phép thir Duncan. Poi véi trung
binh B thi so sanh theo cét va trung binh A thi so sanh theo hang.**: khac biét thong ké o mirc 1%. DC: doi chirng.

Gidng va bién phap ngit dot, tia chdi c6 anh
hudng twong tac dén ning suat 14 trén cai kale (Bang
8). Gidng XX két hop voi 3 bién phap ngit dot, tia
chdi va dé chdi ty nhién cho nang suit 14 thu hoach
trén cay (dao dong tir 968 dén 1.220 g) cao hon hau
hét cac nghiém thirc con lai, nhung khac biét khong
¢6 ¥ nghia thong ké vai nghiém thic RBX/N-3C,
RBX/N-TN va RBT/N-TN (véi ning suat 14 trén cay
12 966,953 va 1.030 g, twong tng). Déi véi nhan to
glong, trung binh néng sudt 14 cao nhat duge tim
thay trén gidng XX (1.030 g), theo sau la gidng RBX
va RBT (865 va 843 g, tuong (mg), gidng XT cho
két qua nang suét l4 thu dwoc trén cy thip nhit (532
g). V& bién phap ngit dot, tia chdi, két qua trung
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binh ning suat cao nhat dugc thiy ¢ nghiém thirc
Ngit dot va dé ty nhién (923 g), theo sau 1 nghiém
thirc ngét dot va chira 3 chdi trén cdy (839 g), Khong
ngit dot va bién phéap ngét dot chira 2 choi cho két
qua trung binh ning suét 1a thu dugc trén ciy dat
thip nhit (768 va 713 g, twong tmg). Nhu vay, giéng
va bién phap ngit dot, tia chdi c6 anh huong khac
biét dén ning sudt va thanh phan NS cai kale. Mic
du gidng XX két hop véi cac nghiém thire ngat dot,
tia chira N-2C, N-3C va N-TN déu cho nang suét
tuong duong véi KND (PC), nhung t6 hop XX-DC
cho khéi lugng trung binh 1a 16n nhét (gap 2 - 3 lan
50 V6i cac to hop con lai).
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Hinh 1. Cic gidng cai kale va phuwong phap ngit dot tai thoi diém 110 NSKG

Ghi chii: (a) XX/KND, (b) XX/N-2C, (c) XX/N-3C, (d) XX/N-TN, (e) XT/KND, (f) XT/N-2C, (g) XT/N-3C, (h) XT/N-TN,
(i) RBX/KND, (j) RBX/N-2C, (k) RBX/N-3C, (1) RBX/N-TN, (m) RBT/KND, (n) RBT/N-2C, (0) RBT/N-3C va (p) RBT/N-

TN.
3.3. Cic chi tiéu chét lrgng

V& d brix, khong c6 sy anh hudng tuong tac cia
céc gidng va bién phap ngat dot - tia chdi dén d6 brix
14 cai kale (Bang 6). Dong thoi, brix ciia cac gidng
khac biét khong c6 ¥ nghia théng ké, dao dong tir
6,09 dén 6,37%. Tuy nhién, bién phap ngit dot, tia
chdi co anh huong dén do brix cua cai kale. Trong
do, viéc ngét dot va dé chdi moc tw nhién cho két
qué do brix cao hon nghiém thirc khong ngét dot va
ngét dot chira 2 chdi, nhung khac biét khong y nghia
v6i nghiém thirc ngit dot va dé 3 chdi. Két qua
nghién ctru cua Krzeminska et al. (2024) cho thiy
d6i v6i cac chdi cai kale co toc do phat trién 1a méi
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chém thi d6 brix s€ c6 xu huéng cao hon so voi tang
o nhung 14 co vi tri cang gan vé gbc. Didu nay co thé
giai thich dugc do & bién phap N-TN cho tdc do phat
trién 14 méi trén chdi dién ra cham nén d brix & céac
la tredng thanh cao hon so vai cac 14 & cac bién phap
ngit dot con lai.

Két qua Bang 6 cho thiy, khong c6 anh huong
tuong tac cua giong va bién phap ngét dot, tia chdi
dén ham luong vitamin C trong 14 kale. Tuy nhién,
ham lugng vitamin C trung binh & 4 giéng cai kale
¢6 sy khac biét. Trong d6, gidng XX cho ham lugng
vitamin C cao nhét va thip nhat & gibng RBT. Bién
phap ngit dot N-TN cho ham lugng vitamin C cao
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nhit va thip & bién phap KND va N-2C. Theo
Ferreira et al. (2016), trén nhom dura, bién phéap ngat
dot 1am giam ham lugng vitamin C trong trai do cac
san phim cua qua trinh quang dong héa chuyén
huéng tap trung hinh thanh cac chdi méi & cac vi tri

Tdp 62, S6 3B (2026): 165-172

nach 14 thay vi tdp trung bén trong trdi nén ham
luong vitamin C bi giam. Tuy nhién cai kale 1a loai
rau an la nén qua bién phap khong anh huéng ma
nguoc lai giup 1am ting chit lugng & 14.

Bang 6. Mot sb chi tidu chit hrgng ciia 4 giong cai kale & cac ky thuat ngit dot, tia chdi tai thoi diém

110 ngay sau khi gieo

Ngit dot, tia Gidng cii kale (A) Trung binh
chdi (B) XX XT RBX RBT B
D§ brix (%)

KND-BC 5,62 6,16 5,86 5,54 5,80¢
N-2C 5,82 6,30 6,06 6,10 6,078
N-3C 6,40 6,45 6,17 6,38 6,358
N-TN 6,14 6,60 6,30 6,80 6,46*

Trung binh A 5,99 6,38 6,10 6,20
F(A)™, F(B)", F(AxB)™
CV. (%) =6,45
Ham lugng vitamin C (mg/100 g)

KND-DC 42,0 20.8 25,1 15,1 25,0¢
N-2C 44,4 21,4 25,9 16,7 26,28¢
N-3C 44,4 23,7 26,2 19,6 27,78
N-TN 45,8 25,7 28,7 20,8 30,34

Trung binh A 44 24 22,9€ 26,58 18,1P
F(A)™, F(B)", F(AxB)™
CV. (%) =10,7
Ham luong chit kho (%)

KND-BC 8,78 8,27 8,82 8,40 8,558
N-2C 9,24 8,43 9,10 8,57 8,814B
N-3C 9,46 8,82 9,24 8,82 9,094B
N-TN 9,67 9,10 9,53 9,40 9,424

Trung binh A 9,36 8,69 9,17 8,80

F(A)™, F(B)", F(AxB)™
CV. (%) =795

Ghi chit: Cdc 56 6 chit theo sau giong nhau thi khdc biét khong y nghia thong ké qua phép thir Duncan. Poi voi trung
binh B thi so sanh theo cgt va trung binh A thi so sanh theo hang.**: khac biét thong ké ¢ mirc 1%. ns: Khac biét khong

¢6 y nghia. PC: d6i chirng.

Ham luong chat kho cuia 14 cai kale khong bi anh
hudng tuong boi su tac giita cac gidng cai kale va
bién phap ngit dot, tia choi (Bang 6). Gitra cac gidng
cai kale khong c6 su khac biét vé ham lugng chét
kho dao dong tir 8,67 dén 9,23%. Bién phap N-TN
cho ham lugng chat kho trong 14 cao hon so vai bién
phéap KND va khac biét khong ¥ nghia véi 2 bién
phap con lai. Trong qua trinh ngat dot cai kale, mot
ham lugng gibberellin nhét dinh duoc sinh ra, nhiéu
nghién ctru cho rang gibberellin 1am ting ham lugng
chat kho du trit trong cdy (Amoanimaa-Dede et al.,
2022; Sardoei et al., 2024).
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4. KET LUAN

Céc t6 hop XX - tat ca NT ngit dot, tia chdi, PC,
RBX ngit dot, tia chira 3 chdi, dé chdi ty nhién va
RBT-ngit dot dé chdi ty nhién déu cho ning sut
cao twong dwong nhau. Cac t6 hop XT/tit ca NT
ngit dot tia chdi, KND (PC) déu cho ning suét thap
tuong duong nhau. Tét ca td hop gidng va bién phap
ngét dot, tia chdi déu cho do Brix va ham luong chat
kho nhu nhau. Dé dat ning suit cao cung véi khoi
lwong trung binh 13 16n, t6 hop XX/KND (PC) c6
thé dwoc ap dung va dé dat nang suit cao va khoi
lugng trung binh 14 nho thi XX/N-3C, RBX/N-3C,
RBX va RBT/N-TN c¢6 thé dugc ap dung



Tap chi Khoa hoc Dai hoc Can Tho

TAI LIEU THAM KHAO

Acikgoz, F. E. (2011). Mineral, vitamin C and crude
protein contents in kale (Brassica oleraceae var.
acephala) at different harvesting stages. African
Journal of Biotechnology, 10(75), 17170-17174.
https://doi.org/10.5897/AJB11.2830

Amoanimaa-Dede, H., Su, C., Yeboah, A., Zhou, H.,
Zheng, D., & Zhu, H. (2022). Growth regulators
promote soybean productivity: a
review. PeerJ, 10, e12556.
https://doi.org/10.7717/peerj.12556

Dewanti, S. K., & Fuskhah, E. (2019). Growth and
yield of kale (Brassica oleraceae var. acephala)
on different vermicompost dosages and plant
spacings. Jurnal Online Pertanian Tropik, 6(3),
394-402. https://doi.org/10.32734/jpt.v6i3.3178

Ferreira, R. M. D. A., Aroucha, E. M. M., Paiva, C.
A. D., Medeiros, I. F. D., & Barreto, F. P.
(2016). Influence of the main stem pruning and
fruit thinning on quality of melon. Revista
Ceres, 63(6), 789-795.

Foster, S. (2018). Effect of aquaponic vs. hydroponic
nutrient solution, led light intensity and
photoperiod on indoor plant growth of
butterhead, romaine and kale (L. sativa, B.
oleracea) (Master's thesis). California
Polytechnic State University.

Khalid, W., Igra, Afzal, F., Rahim, M. A., Rehman,
A. A., Rasul, H. F., Arshad, M. S., Ambreen, S.,
Zubair, M., Safdar, S., Al Farga, A., & Refai, M.
(2023). Industrial applications of wealth curly
(Brassica oleracea var. sabellica) as a functional
ingredient: review. International Journal of Food
Properties, 26(1), 489-501.
https://doi.org/10.1080/10942912.2023.2168011

Krzeminska, J., Kapusta-Duch, J., Smolen, S.,
Kowalska, 1., Stupski, J., Skoczen-Stupska, R., &
Koronowicz, A. (2024). Iodine enriched kale
(Brassica oleracea L. var. sabellica)-The
influence of heat treatments on its iodine content,
basic composition and antioxidative
properties. Plos one, 19(6), €0304005.
https://doi.org/10.1371/journal.pone.0304005

Lefsrud, M., Kopsell, D., Sams, C., Wills, J., &
Both, A.J. (2008). Dry matter content and
stability of carotenoids in kale and spinach
during drying. HortScience horts, 43(6), 1731-
1736.
https://doi.org/10.21273/HORTSCI.43.6.1731

172

Tdp 62, S6 3B (2026): 165-172

Prusinkiewicz, P., Crawford, S., Smith, R. S., Ljung,
K., Bennett, T., Ongaro, V., & Leyser, O. (2009).
Control of bud activation by an auxin transport
switch. Proceedings of the National Academy of
Sciences, 106(41), 17431-17436.
https://doi.org/10.1073/pnas.0906696106

Samec, D., Urli¢, B., & Salopek-Sondi, B. (2019).
Kale (Brassica oleracea var. acephala) as a
superfood: Review of the scientific evidence
behind the statement. Critical reviews in food
science and nutrition, 59(15), 2411-2422.

Sardoei, A. S., Tahmasebi, M., Bovand, F., &
Ghorbanpour, M. (2024). Exogenously applied
gibberellic acid and benzylamine modulate
growth and chemical constituents of dwarf
schefflera: A stepwise regression
analysis. Scientific Reports, 14(1), 7896.
https://doi.org/10.1038/s41598-024-57985-0

Sikora, E., & Bodziarczyk, I. (2012). Composition
and antioxidant activity of kale (Brassica
oleracea L. var. acephala) raw and cooked. Acta
Scientiarum Polonorum Technologia
Alimentaria, 11(3), 239-248.

Singh, F., Kumar, R., Kumar, P., & Pal, S. (2011).
Effect of irrigation, fertility and topping on
Indian mustard (Brassica juncea). Progressive
Agriculture, 11, 477-478.
https://doi.org/10.1016/j.jfca.2006.08.002

Tareq, M. Z., Sadat, M. A., Biswas, S. K., Sarker, M.
S. A., & Karim, M. M. (2020). Effect of de-
topping on leaf yield of jute genotypes as
vegetables. International Journal of Business,
Social and Scientific Research, 8(3), 74-77.

Tripathi, M. K., Chaudhary, B., Singh, S. R., &
Bhandari, H. R. (2013). Growth and yield of
sunnhemp (Crotalaria juncea L.) as influenced
by spacing and topping practices. African
Journal of Agricultural Research, 8(28), 3744-
3749. https://doi.org/10.5897/AJAR12.6919

Vidianto, D. Z., Fatimah, S., & Wasonowati, C. (2013).
Penerapan panjang talang dan jarak tanam dengan
sistem hidroponik NFT (nutrient film technique)
pada tanaman kailan (Brassica oleraceae var.
alboglabra). Agrovigor: Jurnal
Agroekoteknologi, 6(2), 128-135


https://doi.org/10.5897/AJB11.2830
https://doi.org/10.7717/peerj.12556
https://doi.org/10.32734/jpt.v6i3.3178
https://doi.org/10.1080/10942912.2023.2168011
https://doi.org/10.1371/journal.pone.0304005
https://doi.org/10.1073/pnas.0906696106
https://doi.org/10.1038/s41598-024-57985-0
https://doi.org/10.1016/j.jfca.2006.08.002
https://doi.org/10.5897/AJAR12.6919

