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TOM TAT

Mukc do phdn bon va loai phdn hitu co duoc xdc dinh dnh huong dén su
thay déi mot sé dic tinh héa hoc ddt, sinh truong, nang sudt va chat luong
ciia hai giong cdi kale (kale rong bién va kale xodn). Thi nghiém bé tri
hodn toan ngau nhién, 2 nhén 16, 6 t6 hop phdn bon, ba lap lai. Nhdn t6 A
la hai mitc dé phdn NPK (1) 100% NPK (120N-48P205-176K20) va (2)
50%NPK. Nhdn t6 B la logi phén hitu co (phén trin qué va phén ga). Két
qua thi nghiém cho thdy liéu lrong phan bén NPK khéng dnh hiéng s
thay déi gid tri pH va chat hitu co, nhing c¢é dnh huéng dén N, P hitu dung
trong ddt. Ham lwong N, P hitu dung ¢ mikc bon 100% NPK cao hon, khéc
biét y thong ké so véi mikc bén 50% NPK. Bon phan hitu co gitip cdi thién
pH, dinh duéng N,P hitu dung va chdt hitu co trong ddt dang ké so véi
khong bén phdn hitu co. S sinh treong phdt trién, nang sudt cdi kale dat
cao nhat khi bén 50-100% NPK két hop phin ga hodc phdn trim qué. Két
qua thi nghiém ciing cho thay bén phdn hiku co gitip gidm tich Iy nitrate
khéng vieot qud gidi han cho phép ciia Té chire Y té Thé giéi WHO, tang
do Brix.

Tir khoa: Cdi kale, mirc do phdn bon, phdn hitu co

ABSTRACT

To assess the effects of fertilizer application rates and organic fertilizer
types on the growth, yield, and quality of two types of kale (siberian dwarf
kale and curly kale). The experiment had two factors, six fertilizer
combinations, and three replications. It was set up in a completely
radomized design. Factor A was two levels of NPK100% NPK (120N-
48P:05-176K>0) and 50%NPK; and factor B was an organic fertilizer
(chicken dung and vermicompost). The results demonstrated that the pH
and organic matter in the soil were unaffected by the NPK dose, but, the
amount of NPK impacted the soil's available N and P. When NPK was
applied at a level of 100%, the available N and P in the soil were greater,
statistically different from when NPK was applied at a level of 50%.
Applying organic fertilizer dramatically increased soil organic matter,
pH, and available N and P nutrients. Apply 50% NPK combined with 20
tons/ha of chicken manure for the highest plant height, stem diameter,
number of leaves/plant, leaf weight, leaf length, and highest yield. The
nitrate content at the level of 100% NPK application did not exceed the
World Health Organization (WHO) allowable limit, increasing Brix.

Keywords: Curly kale, fertilizers level, organic matte.
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1. GIOI THIEU

Cai kale (Brassica oleracea var. acephala L.) 1a
mot rau thude ho cai, c6 dic diém 1a 14 moc doc than,
1a loai rau c6 gia tri dinh dudng cao, giau vitamin
(A, B, B2, B6, C, E), khoang cht, dic biét 1a sat,
kali, canxi, magie va quan trong l1a cay c6 kha nang
chiu duogc kho han (He et al., 2002; Fadigas et al.,
2010; Baenas et al., 2012; Thavarajaha et al., 2016).
Nghién ctru gan day cia Alejandro et al. (2014) va
Zhihao et al. (2022) cho thiy cai kale rit giau dudng
chat glucosinolates va absorbic acid. Nhiing nim
gan dy, cai kale da trd nén phd bién nhu mét loai
siéu thuc phém (thuc phém chirc nang), dugc st
dung trong ché d¢ an kiéng do cong dung da dang
va gia tri dinh dudng cao, ham lugng protein thuc
vat trong cai kale chiém dén 11,67% (Ahmad &
Beigh, 2009). Theo Marisusi (2010), cai kale 1a loai
rau c6 gia tri kinh té cao, duoc phan bd dién tich kha
rong & Pong Nam A. Mot sb nude di tién phong
trong viéc tham canh cai kale 1a Pai Loan, Thai Lan,
Philippines va Indonesia. 6 Viét Nam, cai kale xoan
va cai kale rong bién 1a gidng méi du nhap, khong
phai giéng dia phuong do ¢6 huong vi ngon va tiém
nang 16n vé nang suat nén hién nay dugc trong kha
pho bién & nudce ta. Cai kale wa thich dat mau md,
thoat nudc tdt, giau chat hitu co voi do pH tir 6,0 dén
7,5, ¢6 thé chiu dwoc dat hoi kiém, c6 kha nang chiu
han (Elisabeth et al., 2018). Vi vay, viéc bd sung
thém chat hitu co trong canh tac cai kale 1a rit can
thiét.

Phan bon vo co tir lau da duge xem 1a ngudn
cung cép dinh dudng chinh cho ciy trong, gop phan
gia ting déng é nang Sét ca r6n (Lietal 21 §;

Hinh 1. Cai kale xoidn (Curly Kale) tai thoi
diém méi trong xudng dit sau 30 ngay gieo hat
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Kedir & Bililtu, 2022). Viéc st dung lién tuc phan
v6 co khong can dbi voi phan hitu co lam giam do
phi nhiéu dat, giam nang sudt, chat lugng cy trong.
Theo Antonious et al. (2014), mdt trong nhiing cach
cai thién do phi nhiéu cua dét 12 bd sung chat hitu
co. Xu hudng san xudt néng nghiép hién nay 1a st
dung phan bén v6 co két hop phan bon hitu co. Phan
g4 va phan trin qué 14 hai trong s6 cac loai phan hitu
co dugc xem la than thién véi moi truong, co kha
ning cai thién do phi nhiéu cia dat do trong phan
khong chi c¢6 ham luwong chit hiru co rat cao
(Chauhan & Singh, 2013) ma con chira day du cac
thanh phﬁn dinh dudng chinh N, P, K, cac chét
trung, vi lugng va axit humic; c6 tac dung kich thich
b ré phat trién, tang kha nang hép thu dinh dudng
clia cdy, cai tao cAu trac dét, ting hoat dong vi sinh
vat ¢6 ich, ting strc dé khang cua cay trong voi siu
bénh va cac diéu kién bat lgi cua thoi tiét (Arancon
et al., 2003; Oagile & Namasiku, 2010; Ravindran
et al., 2016; Zaremanesh et al., 2017). D¢ thay duoc
hi€u qua va xac dinh dugc lidu lugng, loai phan hitu
co (phan ga va trin qué) thay thé phan bon vo co
dén cai thién dic tinh hoa hoc dét, sinh truéng, nang
sudt va chit luong cai kale, nghién ctru da dugc thuc
hién.

2. VAT LIEU VA PHUONG PHAP

2.1.

— Hat gidng céy cai kale: Hat giéng s dung
trong thi nghiém 1a hat giéng ciia cong ty Rang
Dong. Cai kale rong bién 14 to thang, it xodn, 14 c6
mau xanh sim gan 14 mau tring. Cai kale xoan 14 to
va dai hoi cong, cudn tron xoan tit.

Vit liéu nghién ciru

Hinh 2. Cai kale rong bién (Siberian Dwarf
Kale) thoi diém méi trong xudng dit sau 30
ngay gieo hat
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Hinh 3. Cii kale xodn (curly kale) tai thoi diém
70 ngay sau khi trong

— Chau thi nghiém: Ta4i PE 2 16p tring den
dugc str dung thay chau trong cay. Tuai c6 kich c&
20x40 cm, than tai co duc 10 gitp cay thoat nudc.

— Phan bon gdm 2 loai phan hoa hoc va phan
hitu co:

+ (1) Phan hoéa hoc: st dung trong thi nghiém la
urea (46%N), super lan (16%P,0s) va KCI
(60%K,0).

+ (2) Phan hitu co dung trong thi nghiém bao
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il G Ar ;
Hinh 4. Cii kale rong bién (siberian dwarf

kale) thoi diém 70 ngay sau khi trong

dét duoc thu & tang mat (0 — 20 cm) theo dudng chéo
goc. Dt sau khi thu dugc tron déu véi nhau thanh
mét mau 16m, dé kho tu nhién, bam nho khoang 2 cm
cho vao tiii PE vé6i khdi lwong 10 kg dat. Trudce khi
b6 tri thi nghiém mot mau dat dai dién duoc thu dé
phan tich mot s6 dic tinh 1y - héa hoc cia dit (Bang
2).

Bing 1. Thanh phin dinh dudng ciia phan trin
queé va phan ga hitu co

Phén hitu

g6m phan trin qué va phan ga dang vién (Bang 1). co Chit hiru co' (%) pHmo C/N
— Dét thi nghiém: duoc thu trén nén dat phu sa Phan
canh tic lta mau tai Ving Liém - Vinh Long triin qué 05,5 6,45 11,9
(09°56°23°’B 106°04°11°D) thudc nhom dat sét pha Phén o 55 651 16.1
thit (Silty Clay Loam) theo phan loai cia FAO £ : - :
(2006), dat dugc thu sau khi két thac vu laa. Mau
Bang 2. Mt s6 chi tiéu hoa - Iy dét trwée thi nghiém
Nts Pts Dung trong pHmo Ec CHC Cép hat
% %P20s g/em? (1:5) (1:2,5) (%) Cat Thit Sét
0,45 0,54 1,22 5,88 0,73 5,28 1,39 47,27 51,34

2.2. Phwong phap nghién ciru

— Thoi gian thuc hién tir thang 4/2022 dén
thang 7/2022 tai khu nha mang thudc Khoa Khoa
hoc Pat, Truong Nong nghiép.

— Thi nghiém duogc bd tri theo thé thirc hoan
toan ngau nhién, 2 nhan t6 6 t6 hop phan bon véi 3
lap lai cho mdi t6 hop phan bén. Nhan td A 13 hai
mirc d§ phan héa hoc (1)120N- 48P,0s- 176K,0/ha
va (2) 60N-24P,0s-88K,0 kg/ha (Lugng phan bon
trong thi nghiém dugc tinh toan dya trén nhu cau
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dinh dudng cua cay cai kale va dwa trén két qua
nghién ctru ctiia Rop et al., 2019 va Mora-Bautista et
al., 2021). Nhan to B 13 2 loai phan hiru co (phan
trin qué va phan ga). Luong phan bon cho mot chau
dugc tinh toan dua trén dung trong dét (1,1g/cm?),
d0 sau tang dat thu mau (0-20 cm) va khéi lugng dat
c6 trong tai PE 1a 10 kg/tai. Thi nghiém trong cai
kale xodn va kale rong bién dugc bb tri cing thoi
diém, ciing loai dét, cung lwong phan bon va cing
kiéu bé tri thi nghiém 13 hai nhan t.



Tap chi Khoa hoc Pai hoc Can Tho

— Phuong phéap bon phan: Toan bd phén trun
qué, phan ga va super lan (liéu luvong phan theo timg
nghiém thirc) duoc dung bon 16t. Phan urea va kali
dugc sir dé bon thiic vao thoi diém 40 ngay sau khi
trong (NSKT) va 55 NSKT. Luong bon cho mdi dot
1a ¥ lugng urea va ¥ luong kali. Ning sudt cai kale
dugc danh gia dén thoi diém 70 NSKT 1a dimg
(nhiéu nghién ctru cho thay thoi gian thu hoach cua
cai kale c6 thé kéo dén 150 NSKT).

— Cay con: Ciy con dugc wom trén gia thé
chuyén dung. Khi cay dugc 3-4 14 that, chiéu cao
khoang 4-5 cm, lya chon nhiing cay khoe, khong
sau bénh, chiéu cao déng nhét sau d6 tién hanh bd
tri thi nghiém.

2.3. Phwong phap theo doi cac chi tiéu sinh
trudng thanh phan ning suit, ning suit,
chét lrgng cai kale va phén tich miu dit

2.3.1. Cac chi tiéu theo doi

— Vésinh truong: Theo ddi chiéu cao cy (cm),
duong kinh than cdy (cm), sb l4/cay vao thoi diém
45,70 NSKT.

— V& thanh phéan ning sudt va niang suét: Chiéu
dai 14 va chiéu rong 1a (cm), khéi luong 14 (g/14),
nang suét 1a (g/cay). TAt ca cac 14 trén cay dugc thu
thap, xac dinh khoi lwong 14 bang cach can.

— Vé chit luong 14 cai kale: Panh gia chat
lwong 14 gdm c6 do Brix va ham lugng nitrate trong
1a.

2.3.2. Phwong phdp thu mdu dat va phdn tich

mau dat

— Thu thap miu dat: Tai thoi diém két thuc vu
trong cai kale, ta tién hanh thu mau dat thi nghiém.
Mau dat duoc thu riéng 1¢ timg nghiém thirc va theo
tung 1ap lai, trén mau chau (lap lai) tién hanh thu 4
diém theo dang vubng goc, bang khoan tay 0-20 cm.
Sau d6 mau dit dugc dé kho tu nhién 6 nhiét do
phong, nghlen nho va lya sach ré thuc vat sau dé
ding cbi nghlen nho sau do cho quardy 2 mmva 0,5
mm, cac mau nay dugc st dung dé phan tich pH,
chat hitu co, N, P hitu dung.

— Theo Sparks et al. (1996), cac phuong phap
phan tich duoc tom tit nhu sau: pH dit duoc do bang
pH ké véi ti 18 ly trich 1:5 (dat:nuéc). Dam hiru dung
trong dat dwoc ly trich bang KCI 2N, ham luong
dam c6 trong mau sau khi ly trich duoc xac dinh
bang phuong phap so mau & bude 650 nm dbi véi
N-NH," va 540 nm d6i v6i N-NO;". Lan dé tiéu duge
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xéac dinh theo phwong phap Olsen bang céch trich
dat véi 0,5M NaHCOs, pH 8,5, ty 18 dat/nude: 1:20,
hién mau theo phuong phap acid ascorbic va so mau
trén may so mau & bude song 880 nm. Chéat hitu co
dugc xac dinh dya trén nguyén tic oxy hoa chat hitu
co bang K5Cr,0O7 trong mdi truong H,SO4 dam dac,
sau d6 chuan d6 lwong du K,Cr,07 bang FeSO4 0,5N
v6i chét chi thi mau 1a diphenylamine.

2.4. Phan tich s6 li¢u

S6 lidu sau khi thu thap dugc xir Iy théng ké bang
phin mém SPSS 22.0. Phan tich phuong sai
ANOVA dé danh gia sy khac biét cia cac nghiém
thirc. Kiém dinh Duncan duoc sir dung dé so sanh
cac gia tri trung binh & d6 tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia mirc do phén bén NPK
va loai phin bén hiru co dén sy thay doi
mot so0 dac tinh ly - héa hgc dat

Két qua phan tich thong ké trinh bay (Bang 3)
cho thay ca hai gidng cai kale khac biét khong y
nghia thong ké vé gia tri pH trong dat & mirc bon
100%NPK (120N-48P,05-176K,0) va 50% NPK
(60N-24P,05-88K,0), nhung dinh dudng hitu dung
(N, P) thi chiu anh hudéng ctua phan héa hoc, bon
muc 100% NPK cho gia tri dinh dudng hiru dung
(N, P) cao hon bon 50% NPK. Tuong tu, gia tri pH,
N hitu dyng va P hitu dung hai giéng cai kale chiu
anh huong cia phan hitu co. Bon phan hitu co giup
cai thién pH, dinh dudng hitu dung (N, P) trong dét
o rét, khac biét c6 y nghia théng ké so voi khong
bon phéan hitu co. Gia tri pH, dinh dudng hitu dung
cao nhat ¢ nghiém thirc bén phan ga, ké dén phan
trin qué va sau cung 1a khong bon phan hiru co.
Viéc str dung phan hitu co khong chi gitp gia tang
dinh dudng hiru dung trong datnhu N, P, K, Ca, Mg,
S, Fe, Min, Zn, Cu va B ma con cdi thién d§ phi nhiéu
ctia dit va lam gia ting pH trong dét (Theunissen et
al.,, 2010; Alikhani et al., 2017). Céac nghién ctru cia
Ahiwar and Husaain (2015) va Nurhidayati et al.
(2018) ciing ghi nhén Kkét qua tuong tu, viéc bon
phan hitu co gitp gia ting mat sd vi sinh vat trong
dat 15 rét hon so v6i khong bén phan hitu co, tir d6
giup gia tang pH va dinh dudng hitu dung trong dat
Két qua phan tich tuong tac cho thiy khong c6 mbi
tuong tac gitra liéu lugng phan bon NPK va loai
phan hitu co dén sy thay doi gia tri pH dat va dinh
dudng hiru dung trong dat
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Bang 3. Su thay déi gia tri pH, dinh duéng hitu dung (N, P) theo thoi gian dw6i dnh hwéng ciia mire do
phén boén va phan hiru co

N hitu dung P hitu dung

Nhén to 7 pHuzo (1:5) (mg/kg)' (mg/kg)
(1)-Kale rong bién
100%NPK (120N- 48P20s- a a a
Liéu luong NPK (Fa) 176K0) 372 18,9 20,9
(kg/ha) 50%NPK (60N-24P20s- a b b
88K-0) 5,67 16,9 17,1
0 tin phan hiru co/ha 5,82 19,9¢ 22,0¢
Phan hiru co (Fz) 20 tén phén tran qué/ha 6,19° 24,5° 25,5°
20 tan hiru co ga/ha 6,09° 26,9 26,8
F(A) ns * *
F(B) * * *
F(A)x(B) ns ns ns
CV (%) 1,34 4,17 4,12
(2)-Kale xo0an
100%NPK (120N- 48P,0s- a a a
Lidu lugng NPK (F)  176K20) 379 19,2 20,9
(kg/ha) 50%NPK (60N-24P>0s- a b b
$8K-0) 5,70 17,2 17,1
Phan hitu co 0 tér} phan hiru CO’/h:d 5,84¢ 19,4¢ 22,0¢
(Fu)(tin/ha) 20 tan phan trun qué/ha 6,28 24,9° 25,5°
20 tan hiru co ga/ha 6,19° 26,6 26,8*
F(A) ns * *
F(B) * * *
F(A)x(B) ns ns ns
CV (%) 2,22 3,28 2,28

Ghi chii: ()mg NH4+-N+NO3- -N/kg, trong ciing mot cot tuong irng voi moi nhan t6 (A hodc B), gid tri trung binh ¢6
chif cdi theo sau giong nhau thi khong khdc biét y nghia thong ké, cdc chit theo sau cd chit cdi khac nhau (a, b, ¢) thi
khac biét o murc y nghia 5% (*) voi kiém dinh Duncan, ns: khac biét khong y nghia thong ké.

Bang 4. Sw thay dbi ham lugng chét hitu co trong dit duéi znh hwéng cia do phian bon NPK va phan

hiru co
oz % CHC
Nhan 0 Kale rong bién Kale xodn
Liéu lwong NPK (Fa)  100%NPK (120N- 48P,0s- 176K-0) 5,54 5,49
(kg/ha) 50%NPK (60N-24P,05-88K20) 5,48 5,42
0 tin phan hitu co/ha 5,70 5,80°
Phén hitu co (Fs) 20 tén phén trin qué/ha 6,22° 6,33"
20 tén hitu co ga/ha 6,47 6,50°
F(A) ns ns
F(B) * *
F(A)x(B) * *
CV (%) 4,17 4,12
F(A) x F(B)
100%NPK + 0 tan phan hiru co/ha 5,42 5,62
50%NPK + 0 tan phan hiru co/ha 5,40° 5,58°
100%NPK + 20 tin phén trin qué/ha 6,10 6,69
100%NPK + 20 tén hitu co gi/ha 6,42 6,56
50%NPK + 20 tan phan tran qué/ha 6,05 6,49
50%NPK + 20 tin hitu co ga/ha 6,56 6,79

Ghi chi: Trong cung mgt cgt twong vmg voi méi nhan 16 (A hodc B), gid tri trung binh ¢é chit cdi theo sau giong nhau
thi khdong khac biét Y nghia thong ké, cdc chii theo sau ¢ chit cdi khdc nhau (a, b, ¢) thi khac biét & mirc y nghia 5% (*)
voi kiém dinh Duncan, ns: khdc biét khong y nghia thong ké.
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Két qua phan tich thong ké (Bang 4) cho thy
chat hiru co trong dat khong chiu anh hudéng cua
mirc d6 phan béon NPK. Ham luwong chét hitu co
trong dat & mirc bon 100% NPK va 50%NPK khac
biét khong y nghia thdng ké. Nguogc lai, loai phan
bon hiru co ¢6 anh huong dén su thay d6i ham luong
chat hitu co trong dét. Cung cép phan ga gitp gia
tang chat hiru co trong nhiéu hon phén trun. Theo
Anant-Bahadur et al. (2006), chét hitu co trong dat
gia tang 1a do qua trinh khoang hoa cac vat li¢u hitu
co c¢o trong phan hitu co. Cac nghién clru cia
Bedada et al. (2014), Katerrer et al. (2014) cling ghi
nhan bo sung phan bon hitu co cho dat ngoai viéc
cung cép thém cho dat chit hiru co (carbon) thi con
bd sung thém chat dinh dudng da lwong, trung luong

Téap 59, S6 5B (2023): 149-160

va vi lugng cho dit, ngoai ra con gilip tang hiéu qua
phan bon héa hoc, gitip bo ré phat trién t6t. Két qua
phan tich tuong tac cho thiy c6 mbi twong quan gitra
muc d§ phan bon NPK va loai phan hitu co dén su
gia ting ham luong chit hitu co trong dat, khac biét
¢6 ¥ nghia thng ké (p<0,05). Hai giéng cai kale &
nghiém thirc bon 50% NPK két hop véi 20 tin/ha
phan ga hitu co dugc ghi nhan c¢6 ham lugng chét
hiru co cao nhit.

3.2. Anh hwéng cia mirc dé phan bén va
phan hiru co dén sinh truéng cai kale
trong trong chiu trong diéu kién nha
luéi

— Chiéu cao ciy

Biang 5. Sw thay ddi chiéu cao cai kale theo thoi gian dwéi anh hwéng ciia loai phan hiru co va lidu lrong

phén bén héa hoc

Nhan t6

S6 1a/ciy
45NSKT 70NSKT

Chiéu cao ciy (cm)
45NSKT 70NSKT

(1)-Kale rong bién

100% NPK (120N- 48P,0s-

FA - Mtc d6 phan 240 29,12 19,2 22,2
bon (kg/ha) 176K-0)

50% NPK (60N-24P,05-88K,0) 22,9 27,20 16,1° 19,6

0 tan phan hitu co/ha 24,0° 30,5¢ 20,7° 22,8°¢
FB —Phan hitu co 20 tén phén trin qué/ha 27,9 33,20 22,30 25,6

20 tin hitu co ga/ha 28,3 34,5 23,7 26,3
F( A) * * * *
F(B) * * * *
F(A)x(B) ns ns ns ns
CV (%) 2,44 3,03 6,88 1,22
(2)-Kale xoan

0,

FA - Mirc d6 phan iggé’zgf K (120N- 48P20s- 2310 286 173 20,00
bon (kg/ha) 50% NPK (60N-24P,05-88K,0) 20,2° 25,6° 15,6° 18,3

0 tan phan hitu co/ha 23,5¢ 28,1¢ 17,9¢ 21,6¢
FB —Phan hitu co 20 tén phan trin qué/ha 26,7 31,50 19,9 23,30

20 tén hitu co ga/ha 27 4° 32,48 21,6 24,7
F( A) * * * *
F(A)x(B) ns ns ns ns
CV (%) 3,04 2,47 3,28 2,10

Ghi chii: Trong cung mgt cot twong ing voi méi nhdn t6 (4 hodc B), gid tri trung binh ¢6 chiF cdi theo sau giong nhau
thi khong khac biét y nghia thong ké, cdc chit theo sau ¢ chit cai khac nhau (a, b, ¢) thi khac biét o mirc y nghia 5% (*)
voi kiém dinh Duncan, ns: khac biét khong y nghia thong ké.

Két qua trinh bay Bang 5 cho thay chiéu cao ciy,
s6 14 ctia hai giéng cai kale chiu anh hudng boi mirc
d6 phan bon hoa hoc va phan hitu co. O mirc bon
100%NPK cho chiéu cao cay, s6 14 cao hon mtrc bon
50% NPK tai thoi diém khao sat 45, 70NSKT.
Tuong ty, trén ciing mdt nén phan bén hoa hoc két
hop voi phan ga déu co chiéu cao cay va sb 14 cao
hon va c¢6 khac biét y nghia thong ké (p<0,05) so voi
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bon phan trun qué va khong bon phan hitu co. Viéc
bd sung thém phan bon hiru co da gip gia tang gia
tang chiéu cao cdy, sb 14 trén cdy co thé 1a do trong
ban than phén hitu co ¢ chira cic hormone thuc day
su tang truong clia cdy nhu ‘auxins’, ‘cytokinins’ va
hormone ra hoa ‘gibberellins’ dy c6 thé 1a nguyén
nhan gitp cdy ting truong tot. Cac nghién ciru cua
Arancon et al. (2006) va Lazcano et al. (2009) déu
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ghi nhan trong phan hitu co c¢6 chira cac hormone
tang truong lién quan dén sy sinh trudng cua cay
nhu chidu cao cdy, s6 14 va dién tich 1a. Két qua phan
tich cho thiy khong c6 mdi twong quan tich giita
mirc d6 phan bon va phan hiru co dén thay déi chidu
cao cay, s6 14 cai kale tai hai thoi diém khao sat.

— Duwong kinh thin, dwong kinh tan va chi
s6 diép luc t6 (SPAD):

Puong kinh than, duong kinh tan va chi sb
SPAD Ia nhiing chi ti€u thé hién kha 13 tinh trang
sinh truong, phat trién d6 dinh dudng. Phan tich
thdng ké cho thiy co sy khac biét vé dudng kinh
than, duwong kinh tan va SPAD & muc bon cua cay
trong. Pudng kinh than va duong kinh tan cay phu
thudc vao mat do trf“)ng, ) la/cay, chiéu cao cay va
ché 100%NPK va 50%NPK, khi d6 ¢ mirc 100%
NPK cho két qua duong kinh than, duong kinh tan
va chi s6 SPAD cao hon 50% NPK. Tuong ty, bon
phan ga hodc phan trin qué déu c6 anh huong dén
su gia tang duong kinh than, dudng kinh tan va chi
s6 diép luc t6 (SPAD) cuia hai giéng cai kale so voi
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khong bon phén hitu co (Bang 6). Chiéu cao cdy, s6
1&/cay va duong kinh than, duong kinh tan dugc xem
1a nhirng b phan tao nén hinh dang cta cdy. Pong
thoi, c6 mdi tuong quan thuin va rat chat ch& véi
nang suat do sb 1a/cay c6 lién quan tryc tiép dén s6
1a thu hoach cua cay, day c6 thé 1a nguyén nhan dan
dén su gia tang ning suat. Su gia ting dudng kinh
than cay cai kale & cac nghiém thirc cd bon phan trin
qué va phan ga c6 thé lién quan dén su hién dién cac
chét diéu hoa sinh trudng thuc vat c6 trong vat licu
phan trun que va phan ga nhu phytohormone, cac
chat hop chat humic hoa tan va cac enzym ¢ ngudn
gdc tir sy trao ddi chat ctia vi sinh vét. Nhiéu nghién
clru ciia Arancon et al. (2012) va Scaglia et al.
(2016) ciing ghi nhan két qua twong tu, co gia ting
vé duong kinh va kich thude cay khi bon phéan hiru
co trun qué va phan ga. Két qua phan tich twong tac
cho thiy c6 su tuong tac gitra loai phan hitu co va
liéu lwong phan hoa hoc dén thay doi duong kinh
than tai thoi diém khao sat. Trong do, nghiém thirc
bon 100% NPK két hop véi 10 tin/ha phan ga cho
duong kinh than cao nhét.

Bang 6. Sy thay dbi dwong kinh than ciy cai kale theo thoi gian dwéi anh hwong ciia loai phan hiru co

va phan bon héa hoc

Puwong kinh than Puwong kinh tan
Nhén td (mm) (cm) SPAD
45NSKT 70NSKT 45NSKT 75NSKT 45NSKT 75NSKT

(1)-Kale rongbién
FA - Muc d6 phan 100%NPK 10,1* 11,9* 37,1* 42,7 46,8 48,3%
bon (kg/ha) 50%NPK 9,6 11,2° 35,2° 40,2° 45,9° 47,3°

0 PHC 10,3¢ 11,6¢ 37,0¢ 42,9¢ 47,9¢ 48,9¢
FB —Phén hitu co PHC 1 11,4 12,9° 40,2° 45,5° 48,3° 50,6°

PHC 2 12,2% 13,6* 41,2* 47,0 50,3* 52,8°
F(A) * * * * * *
F(B) * * * * * *
F(A)x(B) ns ns ns ns ns ns
CV (%) 8,96 7,04 6,89 4,11 5,81 4,27
(2)-Kale xoan
FA - Mtrc 36 phan 100%NPK 11,02 12,9* 36,1° 40,5* 45,22 46,8*
bon (kg/ha) 50%NPK 10,7° 11,7° 33,6" 38,8° 42,9° 43,6°
FB —Phan hitu co 0 PHC 11,6¢ 12,4¢ 37,5¢ 41,7¢ 45,6¢ 47,9¢
(tan/ha) PHC 1 12,8° 13,7° 39,6° 44,1° 47,4° 51,0

PHC 2 13,0° 14,0* 40,2* 46,3° 50,0% 53,07
F(A) * * * * * *
F(B) * * * * * *
F(A)x(B) ns ns ns ns ns ns
CV (%) 7,04 6,01 5,29 3,28 4,55 3,28

Ghi chii: Trong ciing mot gt tuong ung voi méi nhdn 16 (A hodc B), gid tri trung binh c6 chit cdi theo sau giong nhau
thi khdong khac biét y nghia thong ké, cdc chir theo sau ¢ chir cdi khdc nhau (a, b, ¢) thi khac biét & mirc y nghia 5% (*)
voi kiém dinh Duncan, ns: khdc biét khong y nghia thong ké. PHC 1 la 20 tan phan trun qué/ha va PHC 2 la 20 tan phdn

ga/ha.
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3.3. Anh hwéng ciia loai phan hitu co va
phan bén héa hgc dén ciac yeu to cau
thanh niang suat va ning suat cua cdi
kale

Yéu to cau thanh phan ning suat:

Kich thudc va khéi luong 14 1a mot trong nhimg
chi tiéu biéu hién qua trinh tang truéng va phat trién
cua la, la mot trong cac yéu té ¢6 anh huéng dén su
gia tang ning suit. Két qua thi nghiém cho thay kich
thudce 14 (dai va rong 14) va khéi lwong 14 chiu anh
hudng cua mirc d§ phan bon va phan hitu co (Bang
7). Trong d6, kich thudc va khdi lugng 14 cta hai
gidng cai kale khi sir dung & mirc 100% NPK cao
hon 50% NPK. Tuong tu, kich thudc va khéi luong
14 cao nhit & nghiém thirc st dung phéan ga, ké dén
phan trin qué va sau cung 14 khong sir dung phan
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hoa hoc. Két qua phan tich tuong tac cho thdy khong
¢6 mdi trong quan gitra mirc d6 phan boén va phan
hiru co dén sy thay ddi kich thudc va khéi lwong 14
cai kale. Diéu nay cho thiy, khi str dung phan hiru
co da gitp cho cay cai sinh truong va phat trién o
rét hon khi chi bon phan hoa hoc. Thém vao do, viéc
bon phan hiru co gitip cai thién pH dat, gitip gia ting
mat do vi sinh dat, gitip cdy hép thu dinh dudng tét
hon dan dén gia ting ning suat (Zhang et al., 2011).
Két qua nghién ciru cia Tomati et al. (1988) va
Atiyeh et al. (2002) da ghi nhén trong phéan hitu co
khong chi c¢o6 sy hién dién cla cac chét diéu hoa sinh
truong thyc vat nhu auxin, gibberellin va cytokinin
ma con chira cac chat dinh dudng da luong, trung
luong, vi lugng va ca axit humic, tir do gitip cdy sinh
truong, 1a phat trién va cai thién nang suét cai.

Bang 7. Su thay déi kich thwéc 14 (cl}iéu dai, chiéu rong va khdi lwgng 14) cai kale rong bién va cai kale
xo0dn dwéi Anh hwéng cia lieu lwgng phan bon NPK va loai phéan hitu co

Kale rong bién Kale xoin

Nhan té Kich thuéce 14 (cm) Trong luongla  Kich thudc 14 (cm) Trong lugng
Daila Rongla tuoi (g/ld) Rong la Daila 14 tuoi (g/14)

FA- Muc d6 phan 100% NPK 27,6* 13,9* 11,22 30,2? 14,7* 13,42
bon NPK (kg/ha) 50% NPK 25,8° 12,8° 10,2 27,9° 13,2 12,9°
FB- Phan hitu co PHCO 28,5¢ 13,5¢ 11,3¢ 30,4¢ 15,7¢ 13,0¢
(tén/ha) PHCI1 31,4° 14,7° 12,8° 33,2° 16,2° 14,9°
PHC2 33,22 15,7* 13,7* 35,0° 17,9* 15,9*

F(A) % * % * % *
F(B) % * % % % %
F(A)x(B) ns ns ns ns ns ns
CV (%) 5,33 6,18 3,24 4,19 5,28 4,55

Ghi chii: Trong ciing mot gt tuong ung voi méi nhdn 16 (A hodc B), gid tri trung binh c6 chit cdi theo sau giong nhau
thi khong khac biét y nghia thong ké, cdc chit theo sau ¢ chit cdi khdc nhau (a, b, ¢) thi khac biét & mirc y nghia 5% (*)
voi kiém dinh Duncan, ns: khdc biét khong y nghia thong ké. PHC 1 la 20 tan phan trun qué/ha va PHC 2 la 20 tan phdn

ga/ha.

Ning su:'lt Ning suét 14 chi tiéu quan trong nhat
d01 voi cay trong, 1a két qua thé hién kha nang phat
trién cuia cay trong khi canh tac trén mot don vi dién
tich. Két qua thi nghiém (Bang 8) cho thay ning suat
ctia hai gidng cai kale chiu anh huong mirc d6 phan
bon va phan héa hoc, khac biét thng ké (p<0,05).
Ning sudt ca hai giéng cai & mirc bon 100%NPK
cao hon 50% NPK. Chimg t6, giam phén bén hoa
hoc dan dén giam ning suét. Tuong ty, viée bon két
hop phén ga hodc phan trun qué déu giup gia ting
ning suat cai kale, trong d6 nghiém thirc bon phan
ga cho két qua nang suét cao nhat, ké dén 1a nghiém
thirc phan trun qué so v6i khong str dung phéan hiru
co. Két qua phan tich tuong tac cho thdy ning suét
ca hai giong cai kale déu chiu anh huéng tuong tac
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gitta mtrc d§ phéan bon va phan hitu co. Phan hitu co
duge bd sung vao dat gitp gia tang thém dinh dudng
hiru dung, gia tang pH, gia tang hoat dong vi sinh
vat, tir 46 cay trong phat trién va sinh trudng tot dan
dén _gia tang nang sudt va chit lugng cay trong.
Nhiéu tac gia da ghi nhén hi¢u qua tich cuc cua viée
s dung phén trun qué, phén ga ket hop phan bon
hoa hoc dén gia tang nang suit cay trong nhu nghién
clru ctia Arancon et al. (2003, 2006) va Arancon et
al. (2012) trén cay dau tay, cay ca chua va nghién
citu cua Peyvast et al. (2008) trén rau thom
(parsley). Singh et al. (2008) ciing ghi nhan c6 mbi
tuong thuan gitra ning suit cdy trong v6i phan hitu
co. Nang suét cai kale cao nhat & nghiém thtrc bon
50% NPK két hop v6i 20 tan phéan ga/ha.
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Biang 8. Ning suit cai kale dwéi anh hwéng ciia liéu lwgng phan bén NPK va loai phan hiru co

Niing suit trong (g/ciy)

Nhin t0 Kale rong bién Kale xoan
100% NPK (120N- 48P,0:s- . .
FA - Muc d0 phan bon (kg/ha)  176K,0) 608.6 720.2
50% NPK (60N-24P,05-88K,0) 5293 697,2°
0 tin phan hitu co/ha 616,6° 745,9¢
FB —Phan hiru co (tdn/ha) 20 tAn phan trin qué/ha 651,5° 816,5°
20 tén hitu co ga/ha 6922 818,0°
F(A) * *
F(B) * *
F(A)x(B) * *
CV (%) 6,15 5,19
F(A) x F(B)
100% NPK + 0 tan phén hitu co/ha 592,5¢ 718,3¢
50% NPK + 0 tdn phén hitu co/ha 547,9¢ 695,9¢
100% NPK + 20 tan phén trin qué/ha 642,82 801,8%
100% NPK + 20 tin hitu co ga/ha 678,9* 813,40
50% NPK + 20 tan phan trin qué/ha 629,00 789,1°
50% NPK + 20 tan hitu co gi/ha 681,1° 816,9*

Ghi chii: Trong ciing mot gt tuong ung voi moi nhan t6 (A hodc B), gid tri trung binh c6 chit cdi theo sau giong nhau
thi khong khac biét y nghia thong ké, cac chir theo sau co chir cai khac nhau (a, b, c) thi khac biét o mirc y nghia 5% (*)

v6i kiém dinh Duncan, ns: khdc biét khéng ¥ nghia thong ké.

3.4. Anh huéng ciia mirc d9 phan bén NPK
va loai phan hiru co' dén mét vai chi tiéu
chit lrong 14 cai kale

Cung voi viée tang nang suét, pham chat 14 cung
la mt chi tiéu quan trong can dugc quan tim. Chat
luong 14 quyét dinh kha nang tiéu thu ciia ngudi tiéu
dung va gia thanh san pham. Qua két qua duogc trinh
bay (Bang 9), mot vai chi tiéu danh gia chat luong
14 twoi dugc phan tich vao thoi diém thu hoach.
9Brix ciia 1a hai gidng cai kale thay d6i theo mirc do
phéan boén va phan hitu co. Khong co su tuong tac
giita mirc d6 phéan bon va phan hitu co dén do Brix
cta hai giéng cai kale. Cac két qua nghién ciru cua
Kumar et al. (2004) va Singh et al. (2017) két luan
d6 Brix trong 14 gia ting 12 bon bd sung phan hitu
co ¢6 thé cung cap thém vi lugng nhu dong, sat,

mangan tir d6 gitip ting cuong hoat dong trao dbi
chdt cia cdy trong, kich thich tich luy
carbonhydrates ddn dén 1am ting d6 ngot ctia 1a. Chi
tiéu nitrate trong 14 cai kale ciia hai giéng cai kale
dao dong trong khoang 118,6 — 102,4 mg/kg, déu
nam dudi ngudng cho phép an toan theo ti€u chuén
clia t6 chirc Y té Thé gigi WHO (200 mg/kg trai
twoi). Bang 7 cho thay du lugng nitrate trong 14 cai
kake & ca hai giéng ¢ mirc bon 100%NPK cao hon
& muc bon 50% NPK. Str dung phan ga hodc phan
tran qué gitip giam su tich Ly nitrate trong 14 cai so
v6i khong sir dung phén hitu co ga hodc trin qué.
Két qua phan tich tuong tac cho thay khong c6 mbi
turong quan gitta mirc d6 phan bon va phan hitu co
dén chét luong 1a. Chimg t6, du lugng nitrate trong
la cai kale giam khi giam luong phan bon hoa hoc.

Bang 9. Su thay d6i ham lwong nitrate, *Brix trong la cAy cii kale rong bién va kale xoin dwé6i anh
huéng lieu lwgng phian bon NPK va loai phan hitu co

) Kale rong bién Kale xoan
Nhin to NO;(mg/kg oo NOs(mg/kg  on.:o 0
4 oy BrX(%0) 4 teoi)  2rX(%0)
100%NPK (120N- 48P,0s- . ) R )
FA - Mic do 176K.0) 118,6 427 118,4 420
s N ) )
phan bon (kg/ha)  50%NPK (60N-24P,0;5 114.8° 4470 114,90 460°
88K-0)
e 0 tan phan hiru co/ha 109,32 4,53¢ 108,82 4,50¢
f(ﬁ tgnljﬁg BIU 50 t4n phan trin qué/ha 10450 467 103.3°  4.80P
20 tAn hiru co ga/ha 103,8% 4,80° 102,45 5,00
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Kale rong bién Kale xoin
Nhan t6 NOs(mg/kg om0 NOs(mg/kg om0
4 tuoi)  PrX(%) 14 teoi)  2rX(0)
F( A) * * * %
F(B) * * * *
F(A)x(B) ns ns ns ns
CV (%) 3,19 5,25 2,02 6,25

Ghi chii: Trong ciing mot gt tuong ung voi méi nhan t6 (A hodc B), gid tri trung binh ¢6 chiF cdi theo sau giong nhau
thi khong khac biét y nghia thong ké, cdc chir theo sau c6 chit cai khdc nhau (a, b, ¢) thi khdc biét ¢ mirc y nghia 5% (*)
voi kiem dinh Duncan, ns: khdc biét khong y nghia thong ké.

4. KET LUAN

Gi4 tri pH, chét hitu co trong dat khong thay ddi
theo lidu lwong phan bon NPK. Nguoc lai, dinh
dudng hitu dung (N, P) ¢ mirc bon 100%NPK cao
hon mirc bon 50%NPK, khac biét c6 ¥ nghia thong
ké (p<0,05).

Bon phan hitu co giup cai thién pH, ham luong
dinh dudng hitu dung (N, P) va chat hitu co trong
dét so v6i khong bén phan hitu co. M do cai thién
thay doi theo loai phan hitu co; phan trin qué cai
thién pH t6t hon phan ga nhung nguoc lai phan hiru
co ga gitp cai thién N, P hitu dung, chat hitu co
trong dat t6t hon phan trin qué. Phan tich tuong tac
cho thiy lidu lwong phan bon NPK va loai phan hiru
co ¢6 anh huong dén su gia ting chat hitu co trong
dat, c6 y nghia thong keé.
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