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TOM TAT ‘ ,
Nghién ctru duoc thuc hién tai Truong Nong nghiép, Truong Dai hoc Can Tho tir thang 7 dén
9/2023 nham thir nghiém cac loai dinh dudng b6 sung qua la c6 thé gitp tang sinh trudng va nang suat
cai xanh trong thury canh. Thi nghiém dugc b6 tri hoan toan ngau nhién 1 nhén t6 vo6i 4 nghiém thuc va
4‘lﬁn lap lai, mdi lap lai 1a 10 ro thiy canh trong 1 cdy cai be xanh tréng trong ro. Bon nghiém, thirc
gom: phun phén ¢4, phun Nyro, phun Amino Quelant-Fe va nghiém thtrc doi chimg phun nude. Ket qua
cho thay, phun bd sung phan cd, Nyro va Amino Quelant-Fe qua 14 d lam tang chicu dai va chicu rong
14 cai xanh so v6i nghiém thire chi phun nude. Nang suat tang gap 1,18 - 1,21 lan va cai thién duoc mau
xanh cta 14 (chi s6 mau sac 14 b* thap hon so v6i bo sung nugce). Cac loai dinh dudng bo sung qua 14
dung trong thi nghiém khong lam thay doi do brix, ham lugng vitamin C va ham lugng chat kho cua cai
be xanh tréng thuy canh tinh. )
Tir khéa: Dinh dudng bo sung qua 14, Nang suat, Cai be xanh, Thuy canh, Sinh trudng
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ABSTRACT

The research was conducted at Can Tho University from July to September 2023 to determine
the type of foliar nutritional supplement that can increase growth and yield of hydroponic mustard green.
The experiment was arranged completely randomly 1 factor with 4 treatments, 4 replications, each
replication consisted of 10 hydroponic baskets growing 1 plant/basket. Four treatments included: Fish
Emulsion Fertilizer spraying, Nyro spraying, Amino Quelant-Fe spraying and water spraying as control
treatment. The results showed that spraying Fish Emulsion Fertilizer, Nyro, and Amino Quelant-Fe
increased the length and width of mustard green leaves compared to the treatment with only spraying
water. As a result, the yield has increased by 1.18 - 1.21 times and also improved the green color of the
leaves (leaf color index b* is lower than when adding water). Foliar nutritional supplements used in the
experiment did not change the brix level, vitamin C content and dry matter content of mustard greens
grown by static hydroponics method.
Keywords: Foliar nutrients supplementation, Mustard greens, Static hydroponics, Yield, Growth
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1.MO PAU

Cai be xanh (Brassica juncea L.) la
loai rau an 14 giau chéat dinh dudng, véi
huong vi ¢6 phan cay ndng dic trung d tro
thanh mot phan quan trong trong bita an
hang ngay cua nhiéu gia dinh. Canh tac cai
xanh noi riéng va cac loai rau an 14 noéi
chung theo truyén thdng ngoai dong ruéng
dang gip phai nhicu diéu kién bat loi nhu
anh huong ctia bién d6i khi hau va nhiéu d6i
tugng sau, bénh gy hai (Nguyén Minh Tri
vacs., 2013). Strdung thude bao vé thuc vat
qua nhiéu co thé gay 6 nhiém mai trudng,
lru ton trén san phadm gay mat an toan cho
ngudi st dung. Hién nay, k¥ thuat trong rau
thily canh trong nha mang, nha lud¢i dang la
giai phap hiéu qua dé thay thé hiéu qua khi
viéc canh tic theo phuong thuc truyén
thdng ngoai ddng gip phai nhitng tré' ngai
tir dat dai (Christy va cs., 2018). Thily canh
¢6 nhiéu wu diém nhu khéng can dat, khong
chiém nhiéu dién tich khong gian, khong c6
co dai hay han ché dugc siu hai tir dat nén
s& han ché st dung thudc bao vé thuc vat.
MGéi loai rau trong thity canh s& c6 mot cong
thirc dinh dudng pht hop dé t6i wu hoa ning
sudt va chit luong. Tuy nhién dbi v6i cai
xanh, viéc trong thuy canh thuong phai dam
bao yéu cau nghiém ngit vé cac dudng chat
cung cép cho cay, néu thiéu cay thuong co
biéu hién cac triéu ching rat rd rang trén la
nhu giam mau xanh, xudt hién cac dém
vang & phan thit 14 lam giam ning suat va
gia tri thuong pham. Trong canh tic rau
thily canh, mdt trong nhiing giai phap hiéu
quéa dé cai thién ning suat cdy trong chinh
1a bd sung thém phan bén qua 14, gidp cay
can dbi va bd sung dinh dudng dé cay sinh
truéng phat trién va cho ning sut t6t hon
(Nguyén Pinh Thi va cs., 2019). Nhiéu
nghién ctru di cho thiy, bd sung cac loai
dinh dudng qua |4 c6 thé gitip cai thién ning
suét rau an 1a trong thity canh (Hoang Thi
Théai Hoa va cs., 2021; Phan Ngoc Nhi va
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Ha Mong Cam, 2022; Ban Vian Kién va cs.,
2023). Muyc tiéu cta nghién ctru nay la tim
ra dinh dudng bd sung qua 14 thich hop dé
cai thién sinh trudng, nang suat va mau sic
14 cay cai be xanh trong thuy canh tinh trong
nha mang.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu, d6i twgng nghién ctru
* Doi twong nghién ciru

Céc loai dinh dudng phun qua la
gdm: (1) Phan ¢4 - San pham dugc ché xuat
tir c4 moi, thanh phan phan dam c4 gdm: 5%
N (dam thiy phan tir ca), 1% P20s. 1% K0
va cac yéu td vi luong va trung luong Cl,
Na, Ca, Mg, S. Liéu luong sir dung khuyén
c4o cua nha san xuit: pha 10-20 mL/8 L
nudée; (2) Nyro - Chtra 100% chét diéu hoa
sinh truong thuc vat Brassinolide ¢ vai tro
hiéu chinh mét s6 tién trinh sinh 1y, 1a chat
cudng luc cho cdy trong ¢ nhiéu giai doan
phat trién khac nhau, gitp cho cdy chéng
chiu lai nhitng diéu kién khic nghiét, kich
thich t& bao truong né va kéo dai, 1am cho
cdy phat trién t6t hon. Nyro con gitp ting
tich liy diép luc t6 giup cdy quang hop
manh, 1am cdy clng cap giam d6 ngi, ting
nang suat va pham chét cdy trong. Liéu sir
dung theo nha san xuét pha 8 mL/binh 16 L
nude, 2 binh cho 1.000 m? (3) Amino
Quelant-Fe - dugc chiét xuat tir ngudn hitu
co dong vat, c6 ham lugng Fe cao (5%) N
(2%) axit amin (5%). Liéu st dung theo nha
san xuat: 10-15 mL/binh 10 L nude.

* Vit liéu nghién curu

Gidng: gidng cai be xanh XPHCTO1
dugc tuyén chon va cung cap boi Phong thi
nghiém Chon gidng ciy trong va Ung dung
cong ngh¢ sinh hoc, Truong Nong nghiép,
Trudng Pai hoc Can Tho. Cy thén, 1a to ¢6
mau xanh dam do6i khi c6 mau xanh non 1a
chudi, cong ngin gion, khong xo, khong

Phan Ngoc Nhi va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 8(3)-2024: 4383-4392

bdng con. Thoi gian thu hoach khoang 38
ngay.

Dung dich dinh dudng thuy canh:
dugc nhom nghién ciru tw pha ché tir cac

loai phan bon ctia cong ty Yara va Haifa
gobm:  Kristalon Brown, MAG, Haifa
Combi, EDTA Fe, Calcinit.

Bing 1. Thanh phan dudng chat (ppm) trong dung dich dinh dudng thiy canh gc ding trong
thi nghiém

Dudng
bt N p K Ca Mg
Nongdd 148 509 346 114 444
(ppm)

121 417 121 027 05

Fe Mn B Zn Cu Mo

0,28 0,17

Vit lidu va thiét bi khac: Hé thong
trong thuy canh gdm 4 b¢ thuy canh dang
tinh ¢6 kich thuéc 1,2 x2,5m (chiéu rong x
chiéu dai) duot 16t bang cao su. Phan tha ndi
dugc 1am bang mut xp c6 kich thude 1,0 x
2,4 m (chiéu rong x chiéu dai) va d6 day 5
cm, duoc khoan 13 theo khoang cach trong
25 x 25 cm (hang cach hang x cdy cach cay)
dé dat ro thuy canh. Ro trong thuy canh co
kich thuéc cao 5,5 cm, duong kinh miéng
5,5 cm, duong kinh day 4 cm, mat x6p
chuyén dung hinh hdp vuong kich thuée 2,5
x 2,5 % 2.5 cm dé tréng thuy canh cac loai
rau an la. Bat do nhiét d¢ dung dich, pH,
EC, TDS, nhiét am ké dung dé do nhiét do
va Am d6 khong khi.

2.2. Phwong phap nghién ciru

Thi nghiém duoc bd tri hoan toan
ngau nhién gdm 4 nghiém thirc voi 4 1an lap
lai, m&i 1an 13p lai 1 10 ro thity canh trong
1 cay cai be xanh trén ro. Cac nghiém thirc
bao gdm: (1) Phun phan ca (SH), (2) Phun
Nyro (NYRO), (3) Phun Amino Quelant-Fe
(Fe) va 4. Phun nudc dbi ching (H20).

Dung dich dinh dudng dugc pha
lodng tir dung dich gbc dé dat duoc chi sd
TDS (chét ran hoa tan trong dung dich)
bang 1.200 ppm va pH dao dong tir 5,5-6,5.
Dinh dudng dwgc kiém tra dinh ky 3
ngay/lan. Piéu chinh TDS dong nhét toan
thi nghiém bang cach thém nudc (khi TDS
cua dung dich gia tdng) hodc thém dung
dich me (trong trudong hop TDS giam).
Phun dinh dudng bo sung qua 14: Phun 4 lan
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vao ngay 17, 24, 31, 38 ngay sau khi gieo
(NSKG). Pha 2 mL phén c; 0,5 mL Nyro;
1mL Amino Quelant-Fe mdi loai cho vao
binh 1 L nuéc khac nhau, chia déu 250 mL
cho mdi 1an Idp lai. St dung tim chin bang
nhyua ngan cach nghiém thirc véi nhau, phun
theo ting nghiém thirc.

KY¥ thuat canh tac: Gieo hat truc tiép
vao khay chtra gia thé xo dira, khi cay duoc
7 NSKG tién hanh cdy cy con vao mut xop
chuyén dung dit trong khay nhua chira dinh
dudng thuy canh & ndng d6 600 ppm,
thudng xuyén phun nudc giit 4m trén bé mit
cho cdy. Pén 17 NSKG, cho cay con vao
céc ro thiy canh chuyén dung va bd tri 1én
bé ndi thity canh. Thuong xuyén quan sat va
kiém tra cdy trong cac nghiém thic diéu
chinh TDS dung dich dinh dudng dat 1.200
ppm cho toan nghiém thuec.

Céac thong sd cua dung dich dinh
dudng (nhiét d6, pH, TDS): Trong 7 ngay
dau khi cho cdy 1én bé sir dung but do tich
hop céc thong sd nhiét do, pH, TDS kiém
tra 2 ngay/lan; sau 7 ngay khi dung dich
dinh dudng va ciy di on dinh thi kiém tra
dinh ki 5 ngay/lan va diéu chinh khi co su
bién dong cua TDS va pH cua dinh dudng.

Chi tiéu dugc theo ddi gdbm: Chiéu
cao cay (cm - dugc do tir mat gia thé dén
chop 14 cao nhit cua cdy), s6 14 trén cay (14
- dém tat ca s 14 trén cdy co chiéu rong 16n
hon 1 cm), kich thuéce 14 (cm - do chiéu dai
va chiéu rong cua 13 16n nhit), duong kinh
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gbc (mm - do phan gbe ngay dudi 2 14 mam,
do 2 1an va tinh gia tri trung binh), chiéu dai
ré& (cm - do tir day ro dén chop ré dai nhét),
khdi lugng 1é (g - can toan bd luong 1é trén
cdy thu dugc bén ngoai rg), khoi lugng
trung binh cay (g - can lan luot timg cdy &
mdi 16 thi nghiém rdi tinh gia tri trung binh),
ning suat 1y thuyét (kg/m? duoc tinh dwa
trén khéi lwong trung binh cdy nhan sé cay
1a 25 cay/m?), do brix (% - nghién nat 14 cai
xanh roi nho 1 giot dung dich nghién lén
brix ké va doc két qua), ham luong chat kho
(% - can mau 50 g tuoi r6i dem siy kho &
nhiét d6 60°C trong 72 gio, sau do can lai
phan kho thu duoc va tinh ty 1 phan tram),
ham lugng vitamin C (mg/100 g - dugc dinh
lugng theo phuong phap Muri - Trich dan
bai Nguyén Minh Chon va cs., 2005), chi sb
mau sic b cua l4 (st dung may do mau séc
CR-10 Plus - Konica Minolta, Nhat Ban).

S lidu sau khi thu thap duoc xir 1y
thong ké bang phan mém SPSS 22.0. Sir
dung phan tich phuong sai ANOVA dé
danh gia su khac biét cua cac nghiém thic
va kiém dinh Duncan dé so sanh cac gia tri
trung binh.

2.3. Thoi gian va dia diém nghién ciru
Thi nghiém dugc thuc hién trong

diéu kién nha mang tai Trai Nghién ctru va

Thuc nghiém Néng nghié¢p, Truong Nong

nghiép, Truong Pai hoc Can Tho. Thoi gian

thuc hién thi nghiém tir thang 7 dén thang 9

nam 2023.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia dinh duéng bo sung

qua la dén chi tiéu sinh truéng cia giong

cai be xanh XPHCTO01

3.1.1. Chiéu cao cdy

Bang 2 cho thay, chiéu cao ciy qua
céc giai doan sinh trudong cua giéng cai be
xanh XPHCTO1 ¢ cac nghiém thirc khac
biét khong co y nghia thong ké. O thoi diém
17 ngay sau khi gieo, cay cdi be xanh duoc
dua 1én be ndi thity canh, chiéu cao cay dao
dong tir 4,99 dén 5,15 cm. Tai thoi diém thu
hoach (45 NSKG), chiéu cao cdy cai xanh
dao dong tur 34,3 dén 34,9 cm. Nhu vay, cac
loai dinh dudng b6 sung qua l4 dung trong
thi nghiém khoéng c6 anh hudng khac biét
dén chiéu cao cay cai be xanh XDHCTOI.
Bén canh céac yéu té nhiét do, anh sang va
mat d6 trong va ché do dinh dudng thi gidng
cling 1a yéu t6 quyét dinh anh huéng dén
sinh truéng cta cdy trong (Chu Thi Thom
va cs., 2016).

Bing 2. Chiéu cao cay cai be xanh XDHCTO1 & céac nghiém thire dinh dudng bd sung qua 14 qua
cac thoi diém khao sat

Chiéu cao cdy cai xanh (cm) qua cac ngay sau khi gieo

Nghiém thie 17 24 31 38 45

SH 5,15+0,23 10,9+0,90 20,5+2,13 30,8+2,37 34,3+0,25
NYRO 5,07+0,34 10,60,74 20,6%1,55 31,2+2,02 34,4+1,31
Fe 4,99+0,48 11,3+0,90 20,6+1,69 30,0+2,74 34,9217
H.0O 5,03+0,28 11,0+0,79 21,2+1,93 30,3+2,48 34,5+2,53
Mirc y nghia ns ns ns ns ns

CV (%) 5,52 7,64 8,86 7,72 5,20

ns: khdc biét khong y nghia thong ké, + la dé léch chudn (SD).

thong ké, dao dong tir 5,05-5,13 la/cay
(Bang 3). O cac thoi diém 24, 31, 38 va
ngay thu hoach 45 NSKG, chi ti€u trung
binh s 14 trén cdy cai xanh trong & cac
nghiém thirc dinh dudng bd sung qua la

3.1.2. 86 ld trén cdy

Tuong ty chi ti€u vé chiéu cao cay,
s0 14 trung binh trén cay cai be xanh ¢ thoi
diém 17 NSKG khac biét khong c6 ¥ nghia

4386 Phan Ngoc Nhi va cs.
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khac biét khong co ¥ nghia théng ké. Cu thé
¢ thoi diém thu hoach (45 NSKG), sé 1a
trung binh trén cdy cdi be xanh & cac
nghiém thirc bo sung dinh dudng qua 14 dao
dong tir 11,1 dén 11,5 1a. Nhu vay, thi
nghiém cho thiy céc loai dinh dudng bd
sung qua la da khong 1am thay d6i sb 14 trén
cay cai bg xanh XDHCTO1. Tuy nhién, theo
nghién ctru cua Phan Ngoc Nhi va Ha Mong
Cam (2022), viéc phun bd sung phan ca qua

14 d3 1am tang s 14 trén cdy cia gidng xa
lach Lolo tim. Piéu nay c6 thé duoc gidi
thich 1a do mdi loai rau 14 dn 14 khac nhau
s& co mirc d6 dap ung khac nhau ddi véi cac
loai dinh dudng dwoc bd sung. Theo
Nguyén Bao Vé va Nguyén Huy Tai (2010),
1a 1a bo phan chi yéu dé quang hop, s6 14
trén cay nhiéu, kha niang quang hop tbt thi
nang suat c6 tiém niang duoc gia ting.

Bing 3. Sb 1 cay cai be xanh ¢ cac nghiém thirc dinh dudng bo sung qua 14 qua cac thoi diém

khao sat
A . S6 14 cdy cai xanh (14) qua cac ngay sau khi gieo

Nehicm the 17 24 31 38 25

SH 5,13+0,22 7,33+0,33 9,00+0,47 11,1+0,85 11,4+0,68
NYRO 5,08+0,15 7,45+0,37 9,60+0,35 11,0£0,37 11,1+0,26
Fe 5,15+0,13 7,33%0,22 9,15+0,37 10,6+0,60 11,2+0,38
H.O 5,05+0,06 7,45+0,17 9,45+0,41 10,9+0,30 11,540,22
Mtc y nghia ns ns ns ns ns
CV(%) 9,40 12,2 4,33 5,27 3,76

ns: khac biét khong y nghia thong ké, + la do léch chuan (SD).

Amino Quelant-Fe cho két qua chiéu dai 14
cai xanh (32,1-33,0 cm) dai hon c6 y nghia
thong ké so v&i nghiém thuc ddi ching
phun nudc (29,6 cm). Viéc thiic gia ting
chiéu dai 1a s& gop phan nang cao ning suat

3.1.3. Chiéu dai va chiéu réng la

Bang 4 cho thdy, chiéu dai 14 cai be
xanh & cac nghiém thirc dinh dudng bo sung
qua 14 khac biét khong ¥ nghia théng ké vao
thoi diém khao sat tir 17 dén 38 NSKG. Cu

thé ¢ thoi diém khao sat 17 NSKG, chiéu
dai 14 cai be xanh dao dong tir 3,49 dén 3,58
cm va ting dan dén thoi diém 38 NSKG véi
chiéu dai 1a dao dong tir 26,3 dén 26,9 cm.

clia cac loai rau in 1a. Két qua nghién ciru
cia Phan Ngoc Nhi va Ha Mong Cim
(2022) vé dinh dudng bo sung qua 14 trén xa
lach lolo tim ciing cho thay khi sir dung cac

loai nhu phan ¢4 hay Nyro cho két qua phat
trién hon vé kich thudc 14 tir d6 gia ting
nang suat.

Tuy nhién dén thoi diém thu hoach 45
NSKG, cac nghiém thirc bd sung dung dich
dinh dudng qua 14 gdbm phén ca, Nyro va
Bing 4. Chiéu dai 14 cay cai be xanh (cm) & cac nghiém thtc dinh dudng bd sung qua & qua cac
thoi diém khao sat
Chiéu dai 14 cdy cai xanh (cm) qua céc ngay sau khi gieo

Nghiém thirc 17 24 31 38 45

SH 3,53+0,24 10,620,02 17,4%1,04 2681080  33,041,31
NYRO 3,49+0,28 10.7+0,69 17.3+1,40 26,9+1,26  32,4%+0,85
Fe 3,58+0,29 10,5+0,68 17,0+1,92 26,9+1,05  32,1%0,68
H.0 3,49+0,10 10,5+0,33 17,3+1,21 26,3060  29,6"+0,59
Mtrc y nghia ns ns ns ns *
CV(%) 21,4 6,48 9,55 3,65 3,04

Trong cuing mot cot, cdc so ¢o chir theo sau giong nhau thi khac biét khong y nghia thong ké qua
phép thir Duncan; *: khdc bi¢t c6 y nghia thong ké ¢ mirc 5%; ns: khac biét khong y
nghia thong ké, + la do léch chudan (SD).
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Tuong tu chiéu dai 14, chiéu rong 14
cai xanh ¢ cac nghiém thirc khéac biét khong
¥ nghia qua phan tich théng ké & cac thoi
diém khao sat tir 17-38 NSKG (Bang 5).
Tuy nhién tai thoi diém thu hoach (45
NSKG), chiéu rong 14 cai xanh c6 phun bd
sung phan c4, Nyro va Amino Quelant-Fe
(17,2-17,4 cm) 16m hon ¢6 y nghia théng ké
so voi phun nuéc (15,6 cm). Bén canh chi
tiéu vé s6 14 thi chi tiéu chiéu dai 14 va chiéu
rong la 1a chi tiéu quan trong 4nh hudng truc
tiép dén niang suat cia cac loai rau an la.
Nhu véy, viée bd sung thém phan c4, Nyro

va Amino Quelant-Fe qua 14 da lam tang
kich thudc 14 cai be xanh. Két qua nghién
cuu cua Ban Van Kién va cs. (2023) cho
thy, khi bd sung dinh dudng qua l4 (chua
thanh phan hiru co va cic nguyén t6 vi
luong) da gop phan lam tang dién tich 14 ciia
rau dén do6 so voi viée phun nuéc lam ddi
ching. Viéc gia ting kich thudc 14 co thé
gitip cho cay hap thu nhiéu anh sang dé st
dung cho quang hop t6t hon va din dén ting
dang ké nang suat cdy trong (Nguyén Thi
Ngoc Dinh va cs., 2020).

Bing 5. Chiéu rong 14 ciy cai be xanh & cac nghiém thire dinh dudng bd sung qua la qua
céc thoi diem khao sat

Chiéu rong 14 cdy cai xanh (cm) qua cac ngay sau khi gieo

Nghi¢m thire 17 24 31 38 45

SH 2,29+0,22 5,96+0,53 10,5£1,20 15,4+1,30 17,2°+0,57
NYRO 2,23+0,13 6,27+0,38 10,7+0,69 15,3+0,87 17,4°+0,84
Fe 2,31+0,08 5,91+0,45 10,4+0,84 15,1+1,11 17,28+0,94
H.0 2,20+0,11 5,92+0,33 10,7£0,74 14,7+0,85 15,6°+0,38
Mirc y nghia ns ns ns ns *
CV(%) 6,27 7,12 8,44 6,97 4,23

Trong cung mot cgt, cac so o chir theo sau giong nhau thi khac bi¢t khong y nghia thong ké qua
phép thir Duncan; *: khdc biét co y nghia thong ké o mitc 5%, ns: khdc biét khong
y nghia thong ké, + la do léch chudn (SD).

3.1.4. Puong kinh goc, chiéu dai ré va
khoi lwong ré

Béng 6 cho thay, dudng kinh gdc ciia
cai be xanh ¢ cac nghi€m thirc dinh dudng
b sung qua la khac biét khong ¢ ¥ nghia
qua phan tich thong ké, dao dong tir 7,03-

7,14 mm. Puong kinh gbc anh huéng dén
kha nang hip thu nudc va dinh dudng. Bén
canh d6, dudong kinh gdc va duong kinh
than cua cac loai rau an 1a nhu cai be xanh
1a yéu t6 cAu thanh nén khdi lugng cay cua
ciy qua d6 anh huong dén ning suét.

Bdng 6. Duong kinh gég (mm), chiéu dai ré& (cm) va khoi luong 1é (g) cuia cdy cai be xanh & cac
nghiém thirc b6 sung dinh dudng qua 14 tai thoi diém thu hoach — 45 ngay sau khi gieo

Nghiém thirc Puong kinh gbc (mm) Chiéu dai ré (cm) Khdi luong 18 (g)
SH 7,03+0,32 25,6+5,92 3,19+0,66
NYRO 7,14%0,28 24,3568 3,26+0,62

Fe 7,100,19 23,8+8,44 3,14+0,94

H.0 7,090,34 23,35,94 3,32+1,05

Mtrc y nghia ns ns ns

CV(%) 4,06 27,1 25,9

ns: khdc biét khéng y nghia thong ké, + la dé léch chudn (SD)

Chiéu dai ré va khi luong ré cai be
xanh & cac nghiém thirc bd sung dinh dudng
qua 14 khac biét khong c6 ¥ nghia thong ké
(Bang 6). Trung binh chiéu dai ré& dao dong
tir 23,3 - 25,6 cm va khéi lugng ré dao dong
tir 3,14 - 3,32 g. R& anh huong dén kha ning
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hép thu nuée va dinh dudng gidp cho Cay
phat trién t6t hon va duy tri sy can bang
nuéc va dinh dudng. Bén canh do, 6 mot s6
loai thyc vt ré c6 kha nang du trit chét dinh
dudng gitp ciy tu cung cip dinh dudng khi
can thiét, quan trong trong viéc duy tri su
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sdng va phat trién ciia cdy. Nhu vay, cac loai
dinh dudng bd sung qua 14 dung trong thi
nghiém khong cé anh huong khac biét dén
duong kinh gbc, chidu dai ré va khéi luong
ré cai be xanh.
3.2. Anh hwéng cia dinh dudng bd sung
qua la dén cac yéu to ning suit va ning
suét giéng cai be xanh XPHCT01
3.2.1. Khoi lwong trung binh cdy

Bang 7 cho thiy, khéi luong trung
binh céy cai xanh tai thoi diém thu hoach &
cac nghiém thirc bd sung dinh dudng qua 14
khac biét c6 y nghia thong ké & mic 1%.
Céc nghiém thirc phun b6 sung dung dich
dinh dudng qua 14 cho két qua khéi luong
trung binh cay (104-106 g) cao hon so véi
nghiém thirc d6i chimg chi phun nuéce (87,9

g). Két qua nay phi hop véi khuynh hudng
khéc biét & cac chi tiéu vé kich thudc 14.
Nhu véy, cic loai dinh dudng bd sung qua
l4 dung trong thi nghiém da lam ting khoi
luong trung binh ctia cdy cai be xanh trong
thity canh tinh. Két qua tuong tu ciing duoc
tim thay trong nghién ctru cia Ban Vin
Kién va cs. (2023), khi bd sung céc loai dinh
dudng chira cac thanh phan hitu co va vi
luong qua 1a da 1am tang khéi luong va ning
suat 1y thuyét ciia rau dén do trong trén hé
thdng aquaponics. Tuong tu, két qua nghién
ctru cia Abdelgawad va cs. (2018); Nguyen
va Tran (2020) ciing cho thy, khi bo sung
dudng chat c6 ngudn gdc tir hitu co qua la
d3 lam gia tang khdi luong tuoi cua ciy xa
lach.

Bing 7. Khi lugng trung binh cy (g) va ning sudt ly tl}uyét (kg/m?) ctia cai be xanh trong & cac
nghiém thirc bo sung dinh dudng qua 14 tai thoi diém thu hoach — 45 ngay sau khi gieo

A , Khoi lugng Nang suat
Nghiém thire trung binh cay (q) 1y thuyét (kg/m?)

SH 104+1,75 2,59%+0,05
NYRO 106%+1,34 2,642+0,03
Fe 105%+2,62 2,63%+0,07
H,O 87,9°+5,64 2,20°+0,14
Muc y nghia ** e
CV(%) 3,28 10,5

Trong ciing mot cot, cdc so co chir theo sau giong nhau thi khac biét khong y nghia thong ké qua phép
thir Duncan; **: khac biét co y nghia thong ké ¢ murc 1%, + la do léch chuan (SD).

(@) (b) (©) (d)
Hinh 1. Cai be xanh ¢ cic nghiém thirc b6 sung dinh dudng qua la tai thoi diém 45 ngay sau khi
gieo (a) Phéan c; (b) Nyro; (c) AminoQuelant-Fe; (d) Nudc
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3.2.2. Néng sudt Iy thuyét

Béng 7 cho thiy ning suat 1y thuyét
cua cai xanh & cac nghiém thirc dinh dudng
bd sung qua 1a khac biét c6 y nghia thong
ké & mirc 1% so v6i nghiém thirc dbi ching
chi phun nudc. Cu thé, ning suét 1y thuyét
ciia nghiém thirc phun bd sung phan ca
(2,59 kg/m?), phun Nyro (2,64 kg/m?) va
dung dich bd sung sat (2,63 kg/m?) cao hon
so voi nghiém thirc d6i chimg phun nudc
(2,20 kg/m?). Viéc phun cac dung dich bd
sung dinh dudng qua 14 da lam tang ndng
suét cua cai be xanh. Nhéan dinh tuong tu
cling duoc tim thiy trong nghién ctru cia
Phan Ngoc Nhi va Hia Mong Cam (2022),
nghién ctru cac loai dinh dudng phun bd
sung qua la dé cai thién sinh truong va ning
sut trén xa lach Lolo tim trong thiy canh.
Chi tiéu ning sudt c6 lién quan dén cac chi
tiéu nhu kich thudc 14, chiéu cao cay, sb 14
va khdi luong cdy. C6 thé thiy kich thudc
14 da c6 su chénh l&ch gitra cac nghiém thirc
nén di anh hudng tryc tiép dén niang suét.
Viéc trong bang phuong phap thily canh rat
d& gay ra thiéu dinh dudng nén sir dung cac
dung dich bd sung dinh dudng qua 14 1a can
thiét dé gia ting ning suit. Mdi loai phan

bon trong thi nghiém c6 co ché khac nhau,
mdi loai s& co cac thanh phan dudng chat
khac nhau, nhung noi chung, tit ca déu co
thé l1am tang thém mot phan ning suit.
Ngudn dam bd sung tir phan cé rat can thiét
cho cdy, nguyén t6 dam c6 mit trong cac
san pham tht cdp nhu protein, axit amin,
cac enzym... Viéc thuc ddy phén chia va kéo
dai té bao cua Brassinolide trong Nyro lam
cho khdi luong cdy ting dang ké. Phun
Amino Quelant-Fe khong chi ¢6 thanh phan
sit cao giup tang cudng quang hop do sit 1a
nguyén td c6 vai tro hinh thanh diép lyc tb
ma con ¢ thém mot phan dam va aixt amin.
3.3. Anh huéng cia dinh duéng bd sung
qua la dén cac yéu t6 chat lwong cia
gidng cai be xanh XPHCTO1
3.3.1. D¢ Brix

Béng 8 cho thdy ghi nhan chi tiéu do
brix than la cai be xanh ¢ cic nghiém thtic
phun b sung dinh dudng qua 1a khéac biét
khong c¢6 ¥ nghia théng ké. Trung binh
3,46%, dao dong tir 3,38% dén 3,61%. Nhu
vay, phun thém cic loai dung dich b sung
dinh dudng qua 14 khong anh hudng dén do
brix cua cai be xanh.

Bdng 8. D Brix, ham lugng vitamin C, ham lugng cl}ét kho va chi s6 mau sic 1a b* cua
cai be xanh thoi diém thu hoach

szlm 11_1’qng Ham luong Chi sO mau

Nghiém thuc Do brix (%) vitamin C cht kho (%) sdc cua la
(mg/100g) ° b*

SH 3,43+0,49 5,06+1,29 5,23+0,56 27,4+1,87

NYRO 3,44+0,65 5,70+1,08 5,31+0,74 27,4°+1,93

Fe 3,38+0,71 7,26x1,93 5,23+0,48 28,1°+1,53

H.O 3,61+0,52 6,16+1,38 5,35+0,72 30,42+0,55
Mtrc ¥ nghia ns ns ns *

CV(%) 16,4 24,1 12,0 5,55

Trong cling mot cot, cdc sé ¢é chir theo sau giong nhau thi khac bi¢t khong y nghia thong

ké qua phép thir Duncan; *: khac biét co y nghia thong ké o mitc 5%, ns: khdc

biét khong y nghia thong ké, + la do léch chuan (SD).
mg/100g dén 7,26 mg/100g, trung binh 14
6,04 mg/100g. Nhu vay, phun thém cac loai
dung dich b sung dinh dudng qua 14 khong
anh huéng dén ham lugng vitamin C cua cai
be xanh.

3.3.2. Ham lwong vitamin C

Ham lugng vitamin C ctia cai be xanh
& cac nghiém thirc bo sung dung dich dinh
dudng qua la (Bang 8) khac bict khong co
nghia théng ké. Két qua dao dong tir 5,06
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3.3.3. Ham luong chat kho

Bang 8 cho thiy ghi nhan chi tiéu
ham luong chét kho cia cai be xanh & cac
nghiém thirc bd sung dung dich dinh dudng
qua 14 khac biét khong c6 y nghia thong ké.
Két qua dao dong tir 5,23% dén 5,35%.
Theo Ta Thu Cuc (2005), ham lugng nude
trong rau chiém khoang 75-95%.
3.3.4. Chi s6 mau sdc b* cia ld

Bang 8 cho thiy, chi s6 mau sic 14 b*
cua 14 cai be xanh tai thoi diém thu hoach
khac biét c6 y nghia thong ké. Cac nghiém
thirc phun phan ca, phun Nyro, phun dung
dich bd sung sat cho két qua chi sé mau sic
b* ctia 14 1an lugt 14 27,4; 27,4 va 28,1, thap
hon ¢6 ¥ nghia thdng ké so véi nghiém thirc
phun nudc (30,48). Chi s6 mau sac 14 b* cua
la cai be xanh cang cao thi cdy cé khuynh
hudng nga vang hon. Piéu nay cho thiy cac
loai dung dich bo sung qua 14 d4 1am cho cai
be xanh cho mau xanh dep hon, cay it bi nga
vang hon so v&i nghiém thire dbi chimg chi
phun nuéc. Thanh phan phan dam ca c¢6 bd
sung thém vi luong va trung luong, trong do
c6 Mg 1a nguyén tb hién dién nhiéu trong
diép luc t6. Luong Mg trong diép luc chiém
khoang 15% so vdi toan bo Iuwgng Mg cua
ca co thé thyuc vat. Diép luc td cang nhiéu,
la cang c6 mau xanh va it bi ngd vang.
Bassinolide trong Nyro c6 tic dung lam
tang ti 16 phan chia té bao chira luc lap trén
la, dong thoi ting kha niang tich iy
chlorophyll (Sasse, 1995). Ngoai ra, két qua
nghién ctru nay con co sy tuong dong véi
két qua nghién ciru ctia Nithila va cs. (2013)
trén cay trong khi bd sung brassinolide da
lam tang chi $6 mau xanh cua la. Tuong tu,
két qua nghién ctru cia Lé Kién Hiéu va
Nguyén Bao Vé (2017) ciing dua ra két luan
brassinolide 1am ting chi s mau xanh trén
la lua. P6i voi nghiém thic phun Amino
Quelant-Fe chira 5% Fe va 2% N da lam
tang mau xanh cho 1a cay cai be xanh. Theo
Nguyén Bao Vé va Nguyén Huy Tai (2010),
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dam c6 trong cAu trtc cua luc lap va Fe co
vai trd hinh thanh dié€p luc td. Nhu vay, viéc
bd sung cac dinh dudng qua 14 dung trong
thi nghiém d4 lam giam chi s6 mau sic b*
lién quan dén mau vang cia l4.

4. KET LUAN

Phun bd sung phan ci, Nyro va
Amino Quelant-Fe qua 1a da 1am ting chiéu
dai (32,1-33,0 cm) va chiéu rong 14 (17,2-
17,4 cm) cdy cai be xanh trong thiy canh so
véi viéc phun nuéc (29,6 va 15,6 cm, tuong
tg cho chiéu dai va chiéu rong 14);. Khdi
lwong cay va ning suat 1y thuyét cua cai be
xanh & cac nghiém thirc ¢6 bd sung dinh
dudng qua 14 ciing cao gip 1,18 dén 1,21
lan so vé6i dbi chimg phun nude, dong thoi
chi s6 mau sic b* (lién quan dén mic do
vang) cua la cai xanh cling dugc cai thién
khi phun bd sung phan c4, Nyro va Amino
Quelant-Fe. Céac loai dinh dudng bd sung
qua 14 dung trong thi nghiém nay khong c6
anh huong khac biét dén cac chi tiéu vé chat
lugng nhu d6 brix, ham lugng vitamin C va
ham luong chét kho ciia cai be xanh trong
bang phwong phap thiy canh tinh trong nha
mang.
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