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TOM TAT

San xuét cai bap trai vu la tréng cai bap vao cac thang mua hé & mién Bac, Viét Nam, vi thé, nghién ctvu nhdm lya
chon duoc gibng va théi vu tréng cai bap trai vu dé tan dung duoc loi thé khi hau viing cao. Thi nghiém hai nhan t
duwoc bb tri theo kiéu Spit-plot vé&i nhan t6 6 16n 1a thdi vu tréi vu véi ba thdi vu trdng: thdi vu 1 (25/3/2023), thdi vu 2
(14/4/2023), thoi vu 3 (7/5/2023) va nhan t6 6 nhd 1a ba gibng cai bap: gibng Grand KK cross, gibng Green Helmet va
gibng HMT34 v6i 3 14n nhéc lai dwoc tién hanh. Két qua nghién ctru chi ra thdi vu 1 va 2 déu thich hop dbi véi sinh
trwdng, sinh ly, nng suét va chat lwong cla cai bdp véi ndng suét thuc thu dat 22,48 tAn/ha va 21,54 tAn/ha twong
rng. Gibng cai bép Grand KK cross |a phi hgp nhat dbi véi sén xuét cai bap trai vu véi khéi lwong trung binh bap, néng
suét thwe thu dat cao nhét (23,06 tAn/ha). Két hop thdi gian trdng trai vu va giéng, thdi vu 1, 2 va gibng Grand KK cross
I pht hop nhét véi x& ving cao Van Son bdi vi cac ddc diém sinh trwdng, sinh ly, ndng suét va chéat lwong cao hon so
v&i cac gibng va thdi vu con lai véi ndng suét thue thu dat 26,67 tAn/ha va 24,57 tAn/ha twong tng.

Tir khoa: Cai bap, tiéu chuén VietGAP, thdi vu trai vy, viing cao.

Selection of Varieties and off-Season Planting Date for Safe Cabbage Production
in Van Son Highland Commune, Tan Lac District, Hoa Binh Province

ABSTRACT

Off-season cabbage production means growing cabbage during the summer months in Northern Vietnam.
Therefore, this study aimed to select suitable off-season cabbage varieties and off-season planting date to take
advantage of the favorable highland climate. A two-factor experiment was arranged in a split-plot design with main
plot as three off-season planting date (March 25, 2023 (season 1), April 14, 2023 (season 2), May 7, 2023 (Season
3)), while subplots were three cabbage varieties Grand KKcross, Green Helmet and HMT34 with three replications.
The results showed that both seasons 1 and 2 were suitable for the cabbage growth, physiology, yield and quality,
with an actual yields of 22.48 tons ha” and 21.54 tons ha™, respectively. Among the tested varieties, Grand KK cross
cabbage was the most suitable for off-season cabbage production with the highest average head weight and actual
yield (23.06 tons ha™"). The combination of Season 1 or 2 with the Grand KK cross proved the most optimal for the
highland commune Van Son, as evidenced by superior growth characteristics, physiological performance, yield, and
quality compared to other combinations, achieving actual yields of 26.67 tons ha” and 24.57 tons ha™, respectively.

Keywords: Cabbage, VietGAP standards, off-season, highland.

duge tréng phé bién trén thé gisi va Viét Nam.
Theo thong ké cia FAO (2023), dién tich trong

Cai bép (Brassica oleracea) c6 ngudn goc tit  cai bap ctia Viét Nam 1a 38.516ha chiém 1,63%
Tay Au, 1a loai ciy trong chinh thudc ho thap tu  dién tich trdng cai bép trén toan thé giéi, ning

1. DAT VAN DE
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sudt cai bap ctia Viét Nam la 30,254 tdn/ha
(bang 96,7% niang suit trung binh cta thé gidi),
san lugng cai bap cta Viét Nam gan 1,17 triéu
tdn (chifm 1,57% san lugng cua thé gidi)
(FAOSTAT, 2024). S6 liéu nay cho thay cai bap
1a loai rau quan trong cua Viét Nam cling nhu
trén thi truong rau toan cau. Cai bap la loai
thuc phidm giau dinh dudng, chta nhiéu
vitamin C va Kali (K), cung cap 44% nhu cau
hang ngay chi trong 100g (Capurso & cs., 2018).
Ngoai ra, cai bap con duge danh gia cao béi ham
lugng duong hoa tan cao, protein va vitamin
cling nhu cic chat chéng oxy héa quan trong
khac (Yue & cs., 2024). V6i gia tri dinh dudng
nhu vay, viéc dam bao ngudn cung cdp cai bap
an toan 6n dinh quanh nim 14 diéu cAn thiét dé
dap tng nhu cau thi trudng dic biét vao vu hé &
mién Béc Viét Nam.

Céac yéu t6 mdi truong, diéu kién sinh thai
va khi hau khac nhau, cting véi sy da dang di
truyén anh hudng dang ké dén sinh trudng,
phat trién, con dudng téng hop sinh hoc va
thanh phan héa hoc cua thuyc vat (Misiak & cs.,
2018). Cai bap 1a cay tréng c6 ngudn géc 6n déi,
phat trién t6t & nhiét do tu 18-20°C, dé cudn
bap can nhiét d6 thap hon khoang 15-18°C. Rau
vy déng trai vu nghia la cac loai rau vu dong
nhu cai bap, ca rét, cai ci.. dude trong trong cac
thang mua hé (Krishna & cs., 2024). Vu hé la
thoi diém nhiét d6 cao, lugng mua 16n va do 4m
cao kém phu hgp cho cac loai rau 6n déi
(Schreinemachers & cs., 2016). Vi thé&, khéng
phai dia phuong nao ciing c¢6 thé trong dudc rau
on déi trai vu. Mat khac, san xuat dudc rau trai
vu khong chi mang lai viéc lam cho néng dan
ma con lam tédng thu nhap (Krishna & cs.,
2024). Mot s6 dia phuong 6 mién Bic Viét Nam
da trong rau on d6i trai vu nhu xa Khau Tinh,
huyén Na Hang, tinh Tuyén Quang theo tiéu
chuin VietGAP (Pao Thanh & Déng Thudng,
2020), xa Y Ty, huyén Bat Xat, tinh Lao Cai
(Ngoc Ha & Nong Quy, 2019)...

Xa Van Son, huyén Tan Lac, tinh Hoa Binh
la mo6t trong ba xa vung cao huyén Téan Lac da
phat trién du lich néng nghiép néng thén gin
v6i canh dong rau, ci, qua trdi vu ti nam
2020-2021 (Thanh Hai, 2023), vi vay, xa Van
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Son c6 diéu kién khi hau phu hgp cho tréng rau
on d6i trai vu néi chung va cai bap trai vu néi
riéng. Rau cai bap trai vu dudc tréng & ba thoi
vu trai vu la cudi thang 3, gitia thang 4 va dau
thang 5. O xa VAn Son, san pham rau cai bip
ban ra thi trudng déu la san phdm rau trai vu &
mién Béc, Viét Nam. Tuy nhién, ¢ dam bao san
xuat dude rau cai bap trai vu & cac xa ving cao
hiéu qua, bén viing thi can lua chon giong phu
hop véi tiing viing, xac dinh thoi diém trong trai
vu phit hop dé tranh diéu kién thoi tiét bat
thuan, st dung gidng chiu nhiét, phan bén va ap
dung k¥ thuat san xu4t rau hiéu qua cling nhu
théng tin vé thi trudng (Krishna & cs., 2024).
Dé trong cai bip & thoi diém trai vu so véi chinh
vu, nén lya chon cac gidng c6 kha nang chiu
nhiét dang phé bién trong san xuédt nhu Grand
KK cross, Green Helmet, HMT34... Do vay, muc
dich ctia nghién cttu nay 1a lya chon dudc giong
va thoi vu tréng cai bap an toan trai vu tai xa
viung cao VAn Son, huyén Tan Lac, tinh Hoa
Binh dé tan dung thé manh cta dia phuong va
nang cao hiéu qua san xuat cho ngusi néong dan.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

Ba gi6ng cai bép: Giong F1 Grand KK cross
(G1) (Céng ty TNHH Giong cay trong Takii Viét
Nam), Giong F1 Green Helmet (G2) (Cong ty Co
phan Gidng cay trong Sakata), Giong F1 HMT
34 (G3) (Cong ty TNHH Hai miii tén dod).

Phan bo 4 hoai organic Thu Hoai 28 (Pam
tong s6: 1%, d6 4m: 30%; Chat hitu co: 22%, ty 1é
C/N: 12, pHyo: 5); Phan vi sinh séng Gianh
HC-15, Phan dam ure Ha Bic (N 46,3%); Phan
supe lan (LAm Thao 17% P,0;); Phan kali clorua
Ha Anh (60% K,0).

2.2. Phuong phap nghién ctu

2.2.1. Bé'tri thi nghiém

Thi nghiém hai nhan t6 dudc bd tri theo
kiéu chia 6 (Split - plot) véi ba thdi vu trai vu
tréng ngay (25/3/2023 (thdi vu 1 - V1), 14/4/2023
(Theoi vu 2 - V2), 7/5/2023 (Thasi vu 3 - V3)), véi
ba giong cai bap ki hiéu lan lugt 1a G1, G2 va
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G3 va 3 lan nhéc lai. O 16n 1a thdi vy, 6 nhd 1a
giong. Téng s6 6 thi nghiém 1a 27. M6i 6 thi
nghiém 10m? téng dién tich thi nghiém la
270m? Nén phan bén cho lha 1a 6 tadn phan
chudng, 100kg N + 120kg P,0; + 120kg K,O,
1.000kg phén hitu co vi sinh/ha. Ludng cai bép
rong 1m, cai bap trong véi khoang cach hang
cach hang 60cm, cay cach cdy 40cm. Thi nghiém
dudge chiam séc theo quy trinh k§ thuat san xuat
rau an toan ctia S& Néng nghiép va Phat trién
ndéng thon Ha Nbéi ban hanh theo quyét dinh s&
577 QD/SNN-TT ngay 10/05/2010.

Thi nghiém dugc tién hanh ti thang 3 dén
thang 8/2023 tai khu san xuét cta T6 hdp tac
san xudt rau an toan, rau hiiu cd Van Son, X6m
Chiéng, xa Van Son, huyén Tan Lac, tinh Hoa
Binh dugc chiing nhan dat tiéu chudn VietGAP
(20°33'54.6”B, 105°10'26.0"D).

2.2.2, Chi tiéu va phuong phap theo déi

Cic chi tiéu sinh trudng, sinh Iy duge do cho
5 cay/lan nhic lai bao gom: Thdi gian sinh
truéng (TGST); s6 la/cay; chi s6 SPAD (do
bing may SPAD-502 (Konica-Minolta 502,
Nhat Ban).

Chi tiéu cac yéu té cdu thanh nédng sudt va
néing suat, chat Iugng: Cac chi tiéu do 3 bip/lan
nhéc lai bao gébm: Pudng kinh bip cai (cm);
chiéu cao bip cai (cm); Khéi lugng trung binh
bép cai (g); ning sudt 1y thuyét (tdn/ha); nang
sudt thuc thu (tdn/ha); d6 ctng (kgf) (do bing
may Friut Hardness Tester FHT-1122); d6 Brix
(do bang Milwaukee 882); khéi lugng chat kho
(g/bap); ham lugng chat kho (TCVN 5366-91);
céac chi tiéu trong san phdm bip (mdi 14n nhéc
lai phan tich 3 bip) bao gdom: ham lugng NO,
(10 TCN 457-2001), ham lugng Vitamin C
(TCVN  6427-2:1998), chat x6 (TCVN
5714:2007), duong téng s6 (TCVN 4594 -88),
kim loai nang Pb (TCVN 7766:2007), Cd (TCVN
7768-1:2007).

Chi tiéu vé dat va nudec: Cac chi tiéu vé
nude: DO (oxy hoa tan), téng chét rén hoa tan
(TDS) (do bang may TDS HANNA HI 86302),
cac chi tiéu (pHgep, Clorua (TCVN 6194-1996),
As (TCVN 6193-1996), Cd (TCVN 6193-1996),

Cr (TCVN 6193-1996), Hg (TCVN 6193-1996),
Cu (TCVN 6193-1996), Pb (TCVN 6193-1996),
Zn (TCVN 6193-1996), E. coli (TCVN 6187-
2:1996), Coliform (TCVN 6187-2:1996); Trudc
thi nghiém 18y mot mau dit chung cho ca thi
nghiém va sau thi nghiém moéi 14n nhéc lai 14y
mé6t mAu. Mai 14n nhéc lai 14y ba diém trén mot
6 thi nghiém 4 tang canh tac 0-30cm va tron lai
v6i nhau thanh mét mau héon hgp. Mau dat dude
14y theo TCVN 5738-2:2005, ISO 10381-2:2005
(14y tang canh tac 30cm, sau dé phdi trong béng
toi cho khd) va phan tich cac chi tiéu vé dat
trong gbébm: dung trong (TCVN 6860:2001),
pHyo, (TCVN 5979:2007), CEC (dung lugng
cation trao d6i) (TCVN 8568:2010), ch4t hiiu co
tong s6 (TCVN 9294:2012), N t6ng s6 (N,
(TCVN 6498:1999), P,O, téng s6 (P, (TCVN
8940:2011), K,0 téng s6 (K (TCVN
8660:2011), dung lugng cation trao déi (CEC)
(TCVN 8568:2010), Cd (TCVN 6496:2009),
Pb (TCVN 6496:2009).

Theo déi s6 liéu nhiét do, do 4m tai khu thi
nghiém bing may do nhiét 4&m k& tu ghi
ElitechLog V6.4.3.

2.2.3. Xur Iy sé6 liéu

S6 litu dude xt ly thong ké bang phuong
phap phan tich phuong sai (ANOVA) st dung
phan mém théng ké sinh hoc Minitab 16. Tiéu
chuén Tukey dudc st dung dé so sdnh su sai
khéac gitia gi4 tri trung binh 6 d9 tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Diéu kién thdi tiét va anh huéng cta
giong va thoi vu dén cac chi tiéu vé nude,
dat trudce va sau thi nghiém

Nhiét do trung binh cac thang 5, 6, 7, 8 bién
dong tiu 25,0°C dén 26,3°C. Két qua cho thay xa
Van Son c6 diéu kién thoi tiét thich hop dé san
xuét rau 6n déi trai vu (Bang 1). Nhiét d6 trung
binh thang 4/2023 1a 23,8°C, nhiét d6 thap nhat
vao dém 1a 16,1°C nén van thich hop véi sinh
trudng cua cai bap (Ta Thu Ctc, 2007).

Nuéc duge st dung & khu thi nghiém trong
rau an toan trai vu khoéng c6 yéu t6 han ché
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trong san xudt rau an toan theo tiéu chuén
VietGAP (Bang 2). Mau nuéc 6 khu thi nghiém
dam bao tiéu chufin san xuét an toan theo
VietGAP. Nuée tai khu thi nghiém c¢6 pH, DO,
tong chét ran hoa tan, Clo, mat d6 Coliform va
E. coli déu nidm trong ngudng cho phép.

P4t truéc thi nghiém c6 Cu téng so
(17,3 mg/kg); Pb téng s6 (Pb,) (1,9 mg/kg); Cd téng
s6 (Cdy) (0,01 mg/kg); Zn téng s6 (12,1 mglkg);
As tong s6 (0,02 mg/kg); Cr tong s6 (0,06 mg/kg) va
cic chi tiéu kim loai ning déu é trong ngudng an
toan (QCVN 03-MT:2015/BTNMT).

Dat tai khu thi nghiém déu c6 dung trong
thap, vi thé dat x6p. pHgq, tit 6,4 dén 6,5 1a
ngudng thich hop véi cay cai bip (Ta Thu Ciic,
2007). CEC ctia dat 6 cong thiic trong giong G1,

G3 c6 xu huéng giam so véi trude thi nghiém &
vu 1, 2, 3, tuy nhién CEC § cong thtc tréng
giong G2 déu ting § ca 3 vu nghién ctu. Ham
luong chat hiiu co cua dat déu ting sau thi
nghiém & tat ca cac cong thiic. Gidng va thoi vu
trai vu khac nhau da lam anh hudng dén ham
lugng N, P, K, cua dat sau thi nghiém. Ham
lugng N,, sau thi nghiém & cac cong thtc bién
dong khoéng nhiéu dao dong tu 0,20-0,21%,
trong khi d6 ham lugng dam téng s6 trudc thi
nghiém 14 0,21%. Ham lugng l4n t6ng s6 sau thi
nghiém déu giam & tat ci cac cong thiic. Ham
lugng Kali téng s6 giam & tit ca cac céng thic st
dung gidng G2, chting t6 giong G2 st dung
nhiéu Kali hon so véi cic giong con lai. DAt sau
thi nghiém c6 ham lugng Pb va Cd déu nam
trong ngudng an toan (Bang 3).

Bang 1. Piéu kién nhiét d6, d6 Am tai xa VAn Son, huyén Tan Lac, tinh Héa Binh nam 2023

. Nhiét d6 cao nhat Nhiét o
Thang

Nhiét dé trung binh

Do &m Do &m D6 &m trung binh

(°C) thap nhéat (°C) thang (°C) cao nhét (%) thap nhat (%) thang (%)
3 34,0 14,7 20,7 91,8 37,6 79,2
4 32,6 16,1 23,8 96,1 61,1 84,5
5 40,7 18,5 26,1 98,8 35,6 78,9
6 40,1 19,8 26,2 100,0 46,2 84,3
7 35,3 19,9 26,3 98,7 49,2 82,4
8 34,2 20,5 25,0 95,4 60,5 86,2
Bang 2. K&t qua phan tich mau nudc trude thi nghiém

Tén chi tiéu Bon vi Két qua phan tich Gidi han cho phép

pH 7,36 6-8,5

DO % 61,00 -

Téng chét ran hoa tan mgl/l 151,00 -

Clorua (Cl) mg/l 22,90 <350

Crom (Cr) mg/l 0,01 <0,04

Thay ngan (Hg) mg/l KPH < 0,001

Chi (Pb) mg/l KPH < 0,005

Cadimi (Cd) mgll KPH <0,01

DBéng (Cu) mgl/l 0,32 <05

Kém (Zn’) mgl/l 0,39 <15

Asen (As) mg/l KPH <0,05

Mat dé Coliform CFU/100ml 7000 £ 250 <7.500

Mat d6 E.coli CFU/100ml 92 + 50 <100

Ghi chu: Gidi han cho phép dugce so sanh theo QCNV 08-MT:2015/BTNMT.
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Bang 3. Anh hudng ctia tuong tac giita giong va thoi vu
dén cac chi tiéu chat lugng dat trong cai bap trai vu trude va sau thi nghiém

én chitiéu Dung tr(,s)ng pHike CEC Chét hiru co Nis Pis Kis Pbis Cdss
Cong thire (g/cm”) ) (cmol/kg) (% (%) (%) (%) (mg/kg)  (mglkg)

Trwéc thi nghiém

1,09 6,5 21,50 2,12 0,21 0,08 1,10 1,90 0,01
Sau thi nghiém
V1G1 1,09 6,5 20,87 (-) 2,24 (+) 0,21 007()  1,07() 2,13 0,01
V1G2 1,10 6,5  2187(+)  223(+)  022(+) 006() 099(-) 2,23 0,02
V1G3 1,08 6,4 21,30 (-) 2,17 (+) 0,21 0,06 (-) 1,11 (+) 2,17 0,02
V2G1 1,08 6,5 21,43 (-) 2,23 (+) 0,22 (+) 0,06 (-) 1,11 (+) 2,10 0,01
V2G2 1,09 6,5  21.83(+)  223(+) 0,21 0,06 (-) 0,99 (-) 2,13 0,01
V2G3 1,10 6,4 21,37 (-) 2,16 (+) 020(-)  0,05() 1,11 (+) 2,17 0,02
V3G1 1,07 6,5 20,93 (+) 2,25 (+) 0,21 0,07 () 1,12 (+) 2,13 0,01
V3G2 1,08 6,5 21,90 (+) 222 (+) 0,22() 0,06 () 1,01 (=) 2,17 0,01
V3G3 1,07 6,5 21,13(-) 2,16 (+) 0,21 0,06 (-) 1,11 (+) 2,17 0,01
Phan cap danh gia/nguwdng
Cao >14 >6,0 >20 >20 >0,2 >0,1 >2,0 <70 <15
Thép <1,09 <45 <99 <0,9 <01 < 0,06 <1,0
Trung binh 1,1-1,39 4,6-6,0 10,0-19,9 1,0-1,9 0,1-0,2 0,06-0,10 1,0-2,0

Ghi chu: Chi tiéu Pb, Cd dugc so sanh theo Quy chuan quéc gia vé gidi han cho phép kim loai néng trong dat san
xudt néng nghiép (QCVN 03-MT:2015/BTNMT); (-) giam so véi truée thi nghiém; (+) tidng so vdi trudc thi
nghiém; V1, V2, V3 - Thoi vu trai vu 1, 2, 3; G1: Grand KK cross, G2: Green Helmet, G3: HMT34.

Bang 4. Anh hudng ctia giéng va thoi vu
dén cac chi tiéu sinh trudng, sinh 1y ctia cAy cai bap trai vu

Nhan té thi . ) S6 la (1a/cay) Chi s6 SPAD
i Coéng thire P . T 2
nghiém TGST (ngay) Trai la bang Bat dau cudn bap Trai la bang Bat dau cudn bap

Thoi vy V1 73 11,96° 14,68° 46,94° 53,18°

V2 74 11,712 14,02° 44,31° 51,40%

V3 77 11,60° 13,76° 42,84° 49,52°
Gibng G1 77 12,20° 14,58° 44.66™ 51,50%

G2 74 12,00° 14,71° 46,22° 53,40°

G3 72 11,00 13,16° 43,22 49,21°
T4 hop
V1G1 76 12,137 15,40° 47,63° 52,67%°
V1G2 74 12,53 15,20° 47,57° 56,30°
V1G3 69 11,20% 13,40 45,63 50,57%°
V2G1 77 11,73%® 14,33%® 44.60% 52,07%
V2G2 74 12,13 14,27% 4573 53,07%°
V2G3 72 11,27% 13,47 42,60° 49,07°
V3G1 79 12,13 14,00%* 41,73° 49,77%
V3G2 77 12,07 14,67 45,37 50,80%°
V3G3 74 10,47° 12,60° 41,43 48,00

Ghi chii: Trong cung mét cot va cung nhan té nghién ciiu cdc gia tri c6 cing chit c4i biéu thi su sai khac khong
c6 y nghia véi P < 0,05; TGST: Thoi gian sinh trudng.
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3.2. Anh huéng ctia giéng va thdi vu dén
cac chi tiéu sinh trudng, sinh 1y ctia cay cai
bap trai vu

Thoi gian sinh truéng 6 vu 1 1a ngén nhAat
(73 Ngay sau trong (NST)) va TGST cua cac vu
bién déng tit 73-77NST. Tong TGST cta giong
G3 14 ngin nhat so véi 3 gidng con lai. Xét vé
tuong tac giita gidng va thoi vu thi téng TGST
cua cac cong thiic bién dong tit 69-79 NST.

Tuy nhién, diéu kién méi truong khac nhau
ciing sé anh hudng dén s6 14 thoi ky bat dau
cudn bép cta giéng. Trong 3 thoi vu trai vu, vu
1 ¢6 s6 14/cay cao nhat sai khac c6 ¥ nghia so véi
cac hai vu con lai. Vu 3 cé s6 14 cudi cung/cay
thap hon ¢6 ¥ nghia so véi vu 1 nhung khong sai
khéac c6 ¥ nghia so véi vu 2, vi vu 2, 3 thoi tiét
néng hon nén ciy cé6 xu huéng sinh truéng kém
hon so véi vu 1 (Bang 1, 4). Khi xét riéng ré vé
cac giong, giong G2 va giong G1 cb sb la/cay sai
khac khong ¢6 ¥ nghia va cao hon ¢6 ¥ nghia so
v6i giobng G3. Khi xét tuong tic gitia gibng va
thoi vu trai vu, thi V1G1 c6 s6 14 sai khac khong
¢6 ¥ nghia so véi cong thic V1G2, V1G3, V2G1,
V2G2 nhung cao hon ¢6 ¥ nghia so véi cong thic
V1G3, V2G3, V3G3 (Bang 4). S6 lugng 14 trén
cidy cai bdp déng vai trd quan trong trong
nghién ctu va phat trién, vi ching 1a c¢d quan
quang hop. Kich thuéc va s6 lugng 14 anh hudng
truc tiép dén hiéu suit quang hdp va ning suat
cdy trong. Gibng G1 va G2 c6 s6 14 nhiéu nhét
trong ca hai vu 1, 2 diéu nay cho thay tiém ning
phat trién t6t ¢ hai vu 1,2. Nghién ctiu cia Su &
cs. (2023) vé cai bap Trung Quéc da nhan manh
vai trd cia mau sic va sb lugng la trong viéc
téng cuong quang hop, ti d6 cai thién ning suat
cdy trong.

Chi s6 SPAD dénh gid4 ham lugng
chlorophyll trong l4 cay va 1a yéu t6 anh
huéng truc tiép t6i khd nang quang hop cua
cay trong. Chi s6 SPAD ¢ giai doan trai la
bang cao nhét 6 V1, sai khéc c6 y nghia so vé6i
cac cong thiic con lai. Chi s6 SPAD cua gidng
G2 va G1 sai khac khong ¢6 § nghia va cao hon
so v6i G3. Khi xét két hop V1G1 cho chi s6
SPAD sai khac khéng c¢6 ¥ nghia so v61 V1G2,
V1G3, V2G1, V2G2 nhung sai khac ¢6 ¥ nghia
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so voi V2G3, V3G1 va V3G3 (Bang 4). Chi s6
SPAD & thoi ky cudn bép 6 cong thite V1 sai
khac khoéng c¢6 § nghia so v61i V2 nhung cao
hon ¢6 y nghia so v6i V3. Giong G2 c¢6 chi s6
SPAD sai khac khéng c6 y nghia so véi G1,
nhung cao hon ¢6 §¥ nghia so v61 G3. Xét tuong
tac, V1G2 cho chi s6 SPAD sai khac khong c6 y
nghia so v6i V1G1, V1G3, V2G1, V2G2, nhung
sal khac c¢6 § nghia so véi cong thic V2G3,
V3G3 (Bang 4). Liu & cs. (2022) chi ra ring,
chlorophyll 1a séc t6 thiét yéu tham gia vao
qua trinh quang hgp va mtc d6 chlorophyll téi
uu c6 thé thic ddy su sinh trudng va ning
sudt cay trong. Nghién ctiu nay chi ra chi so
SPAD 4 vu 1 khong sai khac so véi V2 va cua
G1, G2 cao hon so véi G3, day 1a tién dé tao
ning suit cao & cac thoi vu va gidng nay.

3.3. Anh huéng ctia gidng va thdoi vu dén
cac yéu to cdu thanh ning suit va ning
suit, chat lugng ctia cAy cai bap trai vu

Thoi vu trai vu khac nhau cé6 anh hudng
dén cac chi tiéu nhu dudng kinh bép, chiéu cao
bép, khéi lugng trung bép, nang suét ly thuyét
va nang suét thuc thu cta cay cai bép.

Puong kinh bip & vu 1 cao nhét, sai khéc c6
¥ nghia so v6i cac vu con lai. Giong G1, G2 déu
cho chi tiéu duong kinh bap khéng cb su sai
khac. T8 hop gitta thdi vu va giéng thi V1G1 cho
chi tiéu duong kinh bAp sai khac khéng c6 ¥
nghia so v6i V1G2 nhung cao hon c¢é y nghia so
véi cac cong thiic con lai. Puong kinh bép 1a chi
s6 danh gia chat lugng va tiém ning thu hoach
cua giébng. Mbi gidng khac nhau sé c6 dudng
kinh bip khac nhau, theo nghién ctGu cua
Alemén-Béez & cs. (2022), dic diém dudng kinh
bép dude kiém soat bdi nhiéu gen quy dinh tinh
trang s6 lugng (QTLs) va cac dic diém hinh thai
cta la c6 lién quan dén dac diém cta bép.

Chiéu cao bap dat cao nhat ¢ V2, trong 3
giéng thi giong G1 c6 chiéu cao bap cao nhat dat
12,31cm. Khi xét tuong tac gifia thoi vu va giong
thi V2G1 dat chiéu cao bép sai khac khéng c6 ¥
nghia so v6i V2G2 nhung cao hon c¢é y nghia so
v6i clc cong thiic con lai. Khéi lugng trung binh
bip dat cao nhat ¢ V1 sai khéac ¢6 ¥ nghia so véi
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cac thoi vu con lai. Gidng G1 c6 khdi lugng
trung binh bip cao nhit c6 ¥ nghia. V1G1 cho
khéi lugng trung binh bap sai khac khong c6 y
nghia so v6i cong thic V1G2 nhung cao hon ¢6 y
nghia so v6i cac cong thic con lai. Nghién ctiu
cta Sun & cs. (2028) vé Brassica rapa (bép cai
Trung Qudc), su bién di di truyén anh hudng
dén cac dic diém ciu tric 14 va hoat déng quang
hop, c6 lién quan dén khéi lugng tusi. Cu thé, su
khac biét vé dic diém 14, nhu chiéu dai va d6
cong, tdc dong dén su hinh thanh bap va su
phan b6 dinh dudng, tit d6 anh hudng dén khéi
lugng tuci va ning suit.

Ning suat 1y thuyét dat cao nhat & VI,
giong G1, V1G1 va V1G2. Niang suit thuyc thu
ctia cai bép ctia V1 sai khac khéng c6 § nghia so
v6i V2 va cao hon c6 y nghia so véi V3. Nang
suat thuc thu dat cao nhat 6 giong G1 sai khac
¢6 ¥ nghia so véi cac giong con lai. Xét tuong tac
gitia thoi vu va giéng thi nidng suat thuc thu cua
cong thic V1G1 sai khac khéng ¢6 ¥ nghia so véi

V1G2, V2G1, V2G2 va cao hon c¢6 § nghia so v6i
cac cong thic V1G3, V2G3, V3G1, V3G2, V3G3
(Bang 5). Piéu nay c6 thé giai thich V1 nhiét d6
trung binh thang la 20,7°C, nhiét d6 lanh vao
ban dém (14,7°C), & V2, nhiét d6 trung binh
thang 1a 23,8°C, d6 4m trung binh 1a 84,5% nén
thich hgp véi sinh trudng ctia ciy con, dén giai
doan trdi ning vao thang 5, 6 thi ciy cai bip
cling vao giai doan cudén nén it bi anh huéng béi
diéu kién méi truong. Vu 3, nhiét d6 lai qua cao
vao ban ngay, cao nhat dat 40,7°C nén anh
hudng dén sinh trudng 6 giai doan cuén bép cta
ciy cai bap (Bang 1). Piéu nay phu hgp véi
nghién cttu ctia Samuel & cs. (2023), Liu & cs.
(2022) khi ciing chi ra ning suit cua cac giong
cai bap anh hudng c6 ¥ nghia béi thsi vu gieo
trong, ky thuat gieo trong, dinh dudng va diéu
kién moéi truong.

Do cting ctia cai bip 6 V1 sai khac khong c6 ¥
nghia so v6i V3, cao hon c6 ¥ nghia so véi V2. Tuy
nhién, cac giéng khéng c6 su sai khac vé dd cting.

Bang 5. Anh hudng ctia giong va théi vu

dén cac yéu t6 cAu thanh niang suit va ning suit cua cai bap trai vu

l\’lhénltﬂé Cong thire Buong kinh (Ehié&]l cao Khéi ligng trung binh ~ Nang sgét N&ng s?ét thwe thu

thi nghiém bap céi (cm) bap céi (cm) bap cai (g) ly thuyét (tan/ha) (tan/ha)
Thoi vy V1 15,04 11,23 808,47° 30,73° 22,48°
V2 13,94° 12,08° 723,51° 27,49° 21,54°
V3 13,08° 10,27° 634,69° 24,14° 15,45
Gibng G1 14,81° 12,31° 805,91° 30,62° 23,06°
G2 14,67° 11,68° 749,42° 28,50° 21,22°
G3 12,57 9,60° 611,33° 23,24° 15,20°

T4 hop
V1G1 16,25° 12,44° 926,80° 35,23° 26,67°
V1G2 15,55 11,70° 853,67 32,43%® 23,93°
V1G3 13,30% 9,55 644,93% 24,45% 16,83"
V2G1 14,64 13,29° 803,07° 30,50° 24,57°
V2G2 14,88" 12,79% 760,93 28,90™ 23,36°
V2G3 12,29% 10,16 606,53% 23,07* 16,70
V3G1 13,53° 11,20% 687,87 26,13 17,94
V3G2 13,59° 10,53% 633,67% 2417% 16,37"
V3G3 12,13° 9,07° 582,53° 22,13° 12,05°

Ghi chi: Trong cung mét cét va cing nhén té nghién ciu cac gia tri c6 cung chii cai biéu thi su sai khac khéng c6

Yy nghia voi P <0,05.
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Bang 6. Anh hudng ctia giong va thoi vu dén cac chi tiéu chat lugng sinh héa ctia cai bap

Nhan té Cong Bocing o . Ham luong dudng Khéi lvong Hamlwong Chitxo  Ham lwgng VTMC
thi nghiém thire (kgf) j téng s6 (%) chat kho (g/bap) chat khé (%) (%) (mg/100g mau twoi)
Thei vu V1 13,24° 4,68° 3,28° 60,01° 7,42 2,76° 30,97°
V2 12,48° 4,66° 3,34° 50,38° 6,96 2,72° 31,12°
V3 12,81*  5,09° 3,37° 40,83° 6,43 2,72° 31,19°
Gibng G1 12,807 4,9° 3,29° 59,2° 5,91 2,70° 26,86°
G2 12,70° 5,2° 3,447 55,6° 6,81 2,80° 36,37°
G3 13,10° 4,3° 3,27° 36,5 8,99 2,71° 30,04°
T4 hop
V1G1 13,53°  5,07™ 3,24° 73,337 7,91 2,73 26,77°
V1G2 1317  4,63% 3,35 65,72% 7,70 2,82° 36,52°
V1G3 13,03*®  4,30° 3,25° 47,09° 6,35 2,74% 29,61°
V2G1 12,77  4,53% 3,32 57,09™ 7,11 2,65° 26,75°
V2G2 11,83°  4,77° 3,44% 58,33%° 7,67 2,79% 35,78°
V2G3 12,83%°  4,67°% 3,27° 35,73° 5,89 2,71% 30,82°
V3G1 11,97  527° 3,32 47,09% 6,58 2,71 27,07°
V3G2 13,17*  6,13° 3,51° 42,68 6,74 2,78% 36,80°
V3G3 13,30 3,97 3,28° 32,73° 5,62 2,67 29,70°

Ghi chiu: Trong cung mot cét va cing nhén té nghién ciu cac gia tri c6 cung chii cdi biéu thi su sai khac khéng cé
¥ nghia voi P <0,05.

Bang 7. Anh hudng ctia tuong tac giita gidng va thoi vu
dén cac chi tiéu chit lugng an toan vé sinh thuc phim ctia cai bap trai vu

Nhan té thi nghiém Cong thire Ham Ivong NOz (mg/kg) Pb (mg/kg) Cd (mg/kg)
Th&i vu VA1 66,67" 0,177° 0,0019°
V2 80,68° 0,167° 0,0023°
V3 84,007 0,173%* 0,0022%
Gibng G1 83,70° 0,179 0,0016°
G2 82,80° 0,167° 0,0030°
G3 64,80° 0,170° 0,0018°
Té hop
V1G1 79,50% 0,183° 0,0012°
V1G2 51,51¢ 0,175 0,003°
V1G3 69,00°* 0,173%° 0,0016°
V2G1 82,04%* 0,178%® 0,0018°
V2G2 103,33° 0,166 0,0033°
V2G3 56,67 0,156° 0,0019°
V3G1 89,67%° 0,176% 0,0019°
V3G2 93,67%° 0,161 0,0028%
V3G3 68,67 0,182° 0,002

Ghi chi: Trong cung mét cét va cing nhén té nghién ciu cac gia tri c6 cung chii cai biéu thi su sai khac khéng cé
¥ nghia véi P <0,05 va ngugc lai. Giéi han cho phép Pb, Cd dugc so sanh theo QCVN 8-2:2011/BYT.
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Thoi vu 3 va G2 ¢6 d0 Brix cao nhat. Tuong
tac gitia thoi vu va giong thi giong V3G2 dat do
Brix cao nhat. Nghién ciiu cia Castaneda & cs.
(2019) da chi ra cAy trong sé san sinh nhiéu
proline va dudng trong diéu kién han hon diéu
kién binh thuong. Trong nghién ciu, vu 3 troi
ning hon, nén cay trong bi han nhiéu hon, vi
thé ham lugng dudng trong cai bip cao hon so
v6i 2 vu con lai. Trong cai bap trai vu V3 troi
ning hon (Bang 1) nén thudng dan dén tinh
trang han (thiéu nudc) so véi cac chinh vu va
V1, V2 do ning néng lam tang thoat hoi nudc,
din dén cay bi mat nudc nhiéu hon kha nang
hap thu (han sinh 1) din dén lam téng tich liy
duong trong 14 va than do quang hdp van dién
ra nhung ting trudng cham lai do han ché& phan
chia va kéo dai t& bao (Vii Quang Sang & cs.,
2014). Ham lugng dudng tong s6 trong cai bip &
V3 sai khac khong c6 ¥ nghia so véi V2 va cao
hon ¢6 ¥ nghia so véi V1. G2 ¢6 ham lugng duong
tong s6 cao nhét, ching té 1a gidng G2 1a ngot
nhat. Xét t6 hop gitia giéng va thoi vu thi V3G2
¢6 ham lugng duong sai khac khong c¢6 y nghia
v61 V2G2, cao hon ¢6 ¥ nghia so véi cac cong thic
con lai (Bang 6). Diéu nay c6 thé giai thich & vu
2, 3 cai bap bi han do trdi ndng nhiéu hon so véi
vu 1 nén cai bip c¢6 ham lugng dudng téng s6 cao
hon 6 hai vu nay. Ham lugng dudng téng s6 cua
cac cong thic dao dong tu 3,24-3,51%, diéu nay
phu hdp véi nghién ciiu cia Nguyén Xuan Diép
& Ngb Thi Hanh (2017) khi nghién ctiu vé gidng
cai bép Grand KK.

Khoi lugng chat kho dat cao nhat 6 V1.
Giong G1 c6 khoi lugng chat khé khong sai khac
¢6 ¥ nghia so v61 G2 nhung cao hon ¢6 § nghia so
v6i G3. Xét tuong tac gitia gibng va thdi vu thi
V1G1 c6 khéi lugng chat kho sai khac khong c6
y nghia so v6i V1G2, V2G2, nhung cao hon ¢6 y
nghia so véi cac cong thic con lai. Ham lugng
chat kho dat cao nhat 6 V1 va giong G3. Xét
tuong tac gifia thoi vu va giong thi ham luong
cha't kho dao dong ti 5,62 dén 7,91%.

Thoi vu va gidng khong anh hudng dén ham
lugng chit xo trong cai bip. Anh hudng tuong
tac bdi thoi vu trai vu va giéng cho ham luogng
chat x0 dao dong tw 2,65-2,73%. Thoi vu khac
nhau khéng anh huéng dén ham lugng VTM C,

trong 03 gidng thi giong G2 c¢6 ham lugng VTMC
dat cao nhat 36,37 mg/100g mau tuoci. Xét vé
tuong tic gifia thoi vu va giéng ham lugng
VTMC dao ddng tix 26,75 dén 36,52 mg/100g
mau tuoi (Bang 6).

Ham lugng nitrat ¢ cic cong thiic déu nam
trong ngudng an toan theo quy dinh (Quyét
dinh s& 99/2008/QD-BNN ngay 15/10/2008 cua
Bb NN&PTNT vé giéi han téi da cho phép cua
mot s6 vi sinh vat va héa chat trong mot s6 san
pham rau, qua, ché). Ham lugng Pb, Cd téng s6
cua cai bdp déu ndm trong ngudng an toan theo
quy dinh (Bang 7).

4. KET LUAN

Nghién cttu da cho thay diéu kién khi hau &
x4 vung cao Van Son, huyén Tan Lac, tinh Hoa
Binh hoan toan c6 thé san xut dude cai bip trai
vu. Thdoi vu trai vu trong vao 25/3/2023 (vu 1) va
14/4/2023 (vu 2) déu thich hgp d6i véi sinh
trudng, sinh 1y, ning suat, chat lugng clua cay
cai bap v6i nang sudt thuc thu cao hon 45,50%
va 39,41% so véi vu 3 (trong ngay 7/5/2023)
tuong tng. Gidng cai bip Grand KK cross la
phu hgp nhdt d6i véi san xuét cai bap trai vu véi
khéi lugng trung binh bip, nang suét thuc thu
dat cao nhat (23,06 tan/ha). Két hgp thoi vu trai
vu va giong, thoi vu trong vu 1, vu 2 va giéng
Grand KK cross 12 phu hgp nhat v6i xa vung
cao Van Son v6éi ning suat thuc thu dat
26,67 tAn/ha va 24,57 tdn/ha tuong Gng.
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