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Abstract

Gene editing using CRISPR/Cas9 system is a promising approach to develop soybean cultivars with improving yield,
grain quality and enhancing tolerance to adverse environmental conditions. The efficiency of gene transformation via
Agrobacterium tumefaciens depends on numerous factors such as vectors, promoters, selection marker genes, bacterial
strains, and especially regeneration ability of soybean cultivars. The study aimed to transform the CRISPR/Cas9
for editing GmHyPRP1 into soybean cultivar DT22 using A. tumefaciens strain EHA105. The results showed that the
multi-shoot and survival shoot rates and transformation efficiency reached 87.44%, 7.43%, and 4.58%, respectively.
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NGHIEN CUU ANH HUONG CUA DANG PHAN BON VA CHE PHAM PHUN QUA LA
TOI NANG SUAT VA CHAT LUQONG GIONG LE XANH,
HUYEN BAO LAC, TINH CAO BANG
Nguyén B4 Tudn'*, Nguyén Xuan Cudng', Hoang Vin Toan'
TOM TAT

Nghién ctiu anh hudng ctia dang phin bén va ché phdm phun qua 1a cho cay1é xanh dugc tién hanh tai huyén

Béo Lac, tinh Cao Béang. Két qua cho théy: Bon phén t6ng hgp NPK t6t hon bén phan don, sinh trudng, nang

sudt va chit lugng ctia 1é xanh déu t6t hon. Cac cong thiic bon NPK téng hgp cho ty 1é dau qua cao (4,80%); qua

to (399,13 - 185,57 g/qua), ndng sudt (74,67 - 86,83 kg/cay); chat lugng t6t (dudng tong s6 7,98 - 8,12%; do brix

tu 11,4 - 11,6%; ham lugng vitamin C: 12,2- 12,6 mg/100 g), cao hon quy trinh canh tdc clia ngusi dan. Viéc

st dung lugng bon 4,0 kg NPK 13 : 13 : 13 + TE dat két qua cao nhét. St dung cac chat diéu tiét sinh trudng,

phan vi lugng déu cho két qua tot. Ty 1é dau qua cta cong thiic phun BA dat 5,00%; GA3 dat 4,70% va BA dat

4,43%. S6 lugng qua/céy clia cac cong thic lan lugt la 281,77; 280,3 va 311,5 qua/cay, khoi lugng qua cao dat

388,13 g/qua va ndng sudt dat tti 89,17 - 108,30 kg/cay, tang so v6i d6i chung tii 19,67 - 38,80 kg/céy, ham lugng

dudng tong s6, d6 brix va ham lugng vitamin C ting. Trong dd, cong thic 3: phun Borric 20 ppm dat két qua
cao nhit.

T khéa: Lé xanh Bao Lac, phan bén téng hgp, ché phdm phun qua la

'Vién Nghién ctru Rau qua
* Tac gia chinh: E-mail: nguyenbatuan2910@gmail.com
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I. PAT VAN PE

Céay 1é thudc chi Pyrus, ho phu Pomoideae, ho
Rosaceae la cay an qua 6n déi quan trong trén
thé gidi. Lé hién dang dugc canh tac & tat ca cac
vung 6n ddéi trén thé gisi véi tng dién tich nam
2018 dat 1.381.923 ha, nang suit binh quan 23,73
tdn/ha, tong san lugng dat xdp xi 24.000.000 tdn
(FAOSTAT, 2018).

Theo thong ké hién nay tong dién tich 1é tai Cao
Béang 1a trén 300 ha trong d6 huyén Nguyén Binh
c6 dién tich 1é l6n nhat dat 190 ha, tiép d6 la cac
huyén Thach An va Bao Lac c6 dién tich 1é it hon
(Nguyén Van Nghiém, 2017).

Dinh dudng (phan bén NPK t6ng hop, chét diéu
hoa sinh trudng, phan vi lugng) c6 anh hudng truc
tiép dén ning suit, chatlugng ctia cay trong ndi chung
va cay an qua trong do c6 1é ndi riéng. Viéc bs sung
dinh duéng cho cay1é vao cac giai doan sinh trudng,
phét trién ctia cay 1a rét can thiét. Mot s6 nghién ctiu
vé viéc bo sung dinh dudng cho cay 1é trén thé gisi
va Viét Nam da dem lai hiéu qua tich cuc. Phun két
hop GA, 10 ppm + BA 5 ppm; GA, 20 ppm + BA
10 ppm va GA, 10 ppm + Promaline 250 ppm phun
1 lan vao lac két thic né hoa lam tang su dau qua,
giti dugc qua lau trén ciy, nang suit va chat lugng
qud déu ting. Phun GA riéng ré lam ting dau qua,
nang sudt, chat lugng, nhung lai giam sy duy tri qua
trén cay (Sharma and Karan Singh, 2008). Xaoming
Chen va cong tac vién (2012) cho biét, sti dung NAA
(20 mg/L), IBA (30 mg/L), 6-BA (6-Benzalyamino
a xit), CPPU (Cleaner Production Promotion Unit)
10 mg/L, GA, , va GA, 0,27% phun vao giai doan qua
non lam tang sinh trudng ctia qua, cai thién kich thudc
qua va lam giam tinh trang méo mo ctia qua. CPPU va
6-BA lam tang dudng kinh qud con GA,va GA, , kich
thich tang trudng chiéu doc lam qua dai ra. Trong nudc
c6 nghién ctiu ctia Hoang Vin Toan (2016) st dung
ché phim Atonic, Kich phét t6 hoa trdi Thién nong
gitip han ché su rung hoa ctia 1¢, lam ting kha ning dau
hoa 1a 90,05% va 91,44%. Thi nghiém bon phén cho 1é
20 ndm tu6i ¢ Trang Dinh, Lang Son véi lugng 15 kg
NPK - S Lam Thao (12 : 5: 10 : 14) + 30 kg phén chudng
cho ty 1¢ dau qua dat 4,19 - 4,28% so véi doi chiing chi
2,5 - 2,6%; sO qua trén cay dat 117,5 - 123,4 qua/cay so
v6i 92,8 - 934 qua/cdy ctia doi chiing; khoi lugng qua
4483 - 450,6 gam/qua so véi 325,2 - 328,7 doi chiing va
nangsuat dat 23,04 - 23,48 tan/ha so véi 12,04 - 12,28 tin/ha
ctia doi chiing (Lé Thi My Ha, 2009).

Trude thuc trang trén, viéc danh gia “Két qua
nghién ctu anh hudng cua phan boén téng hop
NPK va chat diéu hoa sinh trudng, phan vi lugng
t6i ndng sudt va chat lugng giong 1é xanh, huyén
Bao Lac, tinh Cao Bang” khong chi v6i muc dich
nang cao nang sudt, chat lugng ma con véi muc
dich xay dung quy trinh ky thuat cham soc cay 1é
mot cach hgp ly, khoa hoc d€ dat hiéu qua cao la
rat can thiét.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctiiu

- Cay 1é ban dia (giong 1é xanh) trén vudn trong
san, dang trong thai ky cho qua, cé do tudi tu 10
nam trd lén.

- Vat liéu phuc vu thi nghiém: phian bén NPK
tong hop 13 : 13 : 13 + TE, NPK téng hop 15 :
15 : 15 + TE, Pam Uré, supe lan, kali sunfat, BA
(Benzylanine axit), GA, (Giberellin axit), Borric,...

2.2. Phuong phap nghién ctu

2.2.1. Thi nghiém 1: Nghién ctu anh hudng cua
dang phan bén (phan don va phan téng hgp) dén
nang sudt, chat lugng ctia 1é xanh

a) Bo tri thi nghiém

- Thi nghiém gom 4 cong thtic: Cong thtic 1: 1,0
kg Uré + 2 kg supe lan + 1,0 kg kali sunfat ; Cong
thiic 2: 4,0 kg NPK tng hop 13:13: 13 + TE; Cong
thic 3: 3,0 kg NPK tdng hgp 15: 15: 15 + TE; Cong
thiic 4: D6i chiing.

- Thi nghiém dugc b6 tri trén vuon tréng san
theo khoi ngau nhién hoan chinh (RCBD), gobm 4
cong thiic, mdi cong thiic 3 cay véi 3 1an nhic lai.
Tong s6 cay thi nghiém 1a 36 cay.

- Cac cay 1é thi nghiém déng déu vé do tudi, tinh
hinh sinh truéng va cing diéu kién canh tac. Tat ca cac
cong thtic thi nghiém dugc thuc hién trén cing mot
quy trinh ki thuét cham séc va phong trii sau bénh.

- Doi chiing (chdm séc theo tap quan canh tac
cuia dan véi lugng bon 1,5 kg uré + 2 kg supe lan +
0,7 kg kali sunfat).

- Thoi gian va phuong phap bon: Pao ranh bén
theo hinh chiéu tan cay.

Mot nam chia lam 3 lan bén: thang 2 bén 40%
lugng NPK va phan don; thang 4 bon 30% lugng
NPK va phan don; thang 6 - 7 bén 30% lugng NPK
va phin don con lai.
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b) Chi tiéu va phuong phdp theo doi
- Cac chi tiéu v€ yéu t6 cau thanh nang suat:
Moi cay chon 4 canh phén b déu ra 4 huéng. Thoi
gian do dém bat d4u khi ciy budc vao giai doan dau
qué non va khi thu hoach.

+ Theo dai ty 1é ddu qua: mo6i cay danh ddu canh
va theo doi 100 qua.

+ S8 qua d4u ban dau la s6 qua dém dugc sau
khi tat hoa.

+ Ty 1é rung qué (%) = (Tong s6 qua diu ban
dau - s6 qua con lai dén thu hoach x 100)/t6ng s6
qua ban dau.

+ Nang sudt qua trén cay dugc can truc tiép trén
vuon khi thu hoach

+ Kich thudc qué dugc do trung binh 30 qua/l4n nhic.

+ Khoi lugng qué dugc tinh trung binh 30 qué/lan nhac.

- Cac chi tiéu vé chat lugng qua:

+ Ham lugng duong tdng s6 (%): Xac dinh theo
phuong phap Bectrand.

+ Ham lugng chéat kho (%): Pugc xac dinh theo
phuong phap sdy dén khéi lugng khong dai.

+ Ham lugng vitamin C (mg/100 g): Xac dinh
theo phuong phap Tinman.

+ Axit t6ng s6 (%): Xac dinh phuong phép
chuin d6 NaOH 0,1 N.

+ D9 Brix (%): Pugc do bang Brix ké cam tay.

+ Tanin (%): Pugc xdc dinh bang phuong phép
chudn d6 KMnO,.

2.2.2. Thi nghiém 2: Nghién ctu anh hudng cta
mot s6 ché phdm phun qua la dén nang sudt, chat
lugng 1é xanh Cao Bang

a) Bo tri thi nghié¢m

Thi nghiém c6 4 cong thiic: Cong thiic 1: Phun
BA (Benzylanine axit) 100 ppm; Cong thtic 2: Phun
GA, (Giberellin axit) 30 ppm; Cong thtic 3: Borric
20 ppm; Cong thiic 4: D6i chiing (phun nudc 13).

Thi nghiém dugc bé tri trén vudn trong san
theo khdéi ngau nhién hoan chinh (RCBD), gom 4
cong thtic, moi cong thiic 3 cay véi 3 1an nhac lai.
Tong s6 cay thi nghiém 1 36 cay.

Céc cay 1é thi nghiém dong déu vé do tudi, tinh
hinh sinh truéng va cling diéu kién canh tac. Tat ca cac
cong thtic thi nghiém dugc thuc hién trén cung mot
quy trinh ky thuét cham sdc va phong trii sau bénh.

Thoi diém phun cic loai héa chét: Trudc khind
hoa; sau khi hoa tan; sau dau qua.
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b) Chi tiéu va phuong phdp theo doi:

+ Ty 1é dau qua & cac ngudng thoi gian khac
nhau: Dinh 10 canh/céy; theo déi s6 nu, s6 hoa, s6
qua ban d4u va két thuac.

+ Ty ¢ dau qua (%) = (Tong s6 qua dau tai thoi
diém theo do6i/Téng s6 hoa, qua non rung + Téng
s6 qua dau tai thoi diém theo doi) x 100.

- Dong théi rung qua: Dém téng s6 qua & mdi
lan nhac lai cia méi cong thic (mdi 1an nhic lai
100 qua) sau khi canh hoa rung, méi cay theo doi
4 canh phén b6 déu & cic hudng, dém téng s6 qua
dau/canh, dinh ky 15 ngay theo déi 1 lan. Dong
thai rung qua dugc tinh theo cong thtic sau:

Téng s6 qua rung

= < - x 100
Tong s6 qua

theo doi trén canh

Dong thai
rung qua (%)

- bong thai sinh trudéng qua: Dung thudc
Panme do duong kinh qua va chiéu cao qua, moi
cong thiic do 30 qua dugc danh diu c¢6 dinh trén
cay phan b6 déu & cac hudng va cac tang tan, dinh
ky 15 ngay theo déi 1 lan.

- Chi tiéu vé cac yéu t6 cau thanh nang sut:

S6 lugng qua/cay: Dém tryc tiép s6 qua hoan
chinh ctia tling cay/tling cong thiic khi thu hoach.
Nang suédt qud/cay (kg/cdy): Can truc tiép khoi
lugng qua/cac cay ctia cac cong thiic. Tinh trung binh.

N:Emg su?t KL 1 qua (kg) x S6 qua/cay x so cay/ha
ly thuyét =
(tdn/ha) 1.000
Niéng sudt < Xe LR . o A
Ning suat ca thé (kg/cay) x s6 cay/ha
thc thu = 8 (kg/cay) y.
(tdn/ha) 1.000

Khéi lugng trung binh qua (g/qua): Can khoi
lugng qua, moi cong thtic ldy 12 qua & 4 hudng,
ngang tan, 3 1an nhéc lai, tinh trung binh.

- Chi tiéu vé chat lugng: Nhu thi nghiém 1.
2.2.3. Phuong phdp xit ly s6 liéu

S6 liéu dugc xt ly thong ké theo nhiing phuong
phap thong dung. Mot s6 chi tiéu dugc xt ly trén
may tinh v6i phan mém IRRISTAT va Excel.

2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 01 nam
2020 dén thang 12 nam 2020 tai xa Pinh Phung,
huyén Bao Lac, tinh Cao Bang.
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IIL. KET QUA VA THAO LUAN

3.1. Anh huéng ctia dang phan bén (phan don va
phan tng hgp) dén nang sudt, chit lugng cua 1é xanh

3.1.1. Anh huéng ciia dang phan bon dén su phat
sinh cdc dot loc cia 1é xanh

Loai phan bon khong anh huéng nhiéu dén thoi
gian phat sinh cac dgt 1oc. O thi nghiém bén phan,
16¢ Xuén ctia 1é xanh xuat hién ti cudi thang 2 dén
dau thang 3 va két thic vao ntia cudi thang 3, thoi

gian ra loc Xuan kéo dai tti 17 - 30 ngay tuy mtic
boén; 1oc He xudt hién ti nta cudi thang 5 va két
thic vao cu6i thang 6, thoi gian ra 1oc He kéo dai
tu: 28 - 35 ngay. Riéng 16c Thu, cong thtic 2: bon 4
kg NPK tong hgp 13: 13 : 13 + TE va cong thic 3:
bén 3 kg NPK tdng hgp 15: 15: 15 + TE cay xuit
hién 16¢ sém hon va két thuc cing sém hon so véi
cong thuic 4 bon theo tap quan canh tac cua nguoi
dan va cong thic 1: bon 1,0 kg Ure + 2,0 kg supe
lan + 1,0 kg kali sunfat.

Bang 1. Anh hudng cta dang phan bén dén su xuét hién cac dot 1oc trong nam

. Thoi gian ra loc Xuan
Cong

Thoi gian ra 1oc He

Thoi gian ra loc Thu

S0 ngay
BD - KT

thiic | Bgr dau Két thiic Bt déu

S6 ngay
BD - KT

S0 ngay

Két thiic BD-KT

Két thiic Bdt ddu

CT1| 25/2-03/3 |17/03-24/03| 20-24 | 22/5-28/5

22/6 - 26/6

28 -34 | 18/08 -23/08 | 14/09-17/09 | 22-29

CT 2| 26/02-05/03 | 19/03 - 25/03| 19-26 | 19/05 - 26/05

22/06 - 27/06

31-35 | 11/08 - 19/08 | 10/09 - 16/09 | 24 -32

CT 3| 22/02 - 28/02 | 19/03 - 25/03 | 22-30 | 19/05 - 25/05

20/06 - 25/06

28 -33 | 16/08 -24/08 | 12/09 - 20/09 | 27 - 32

CT 4| 27/02-06/3 |17/03-22/03| 17-23 | 19/05-27/05

20/6 - 25/06

28 - 35 |20/08 -26/08 | 16/09 -22/09 | 27 -30

3.1.2. Anh huéng ciia dang phan bén dén chdt
lugng cdc dot loc ciia 1é xanh

Dang phan don va phan téng hgp ciing nhu
lugng phan bén khac nhau anh hudéng dén chiéu

dai va duodng kinh 16c ctia méi dot 19c, qua xt ly
thong ké cho thdy cac cong thtc thi nghiém c6 su
sai khac.

Bang 2. Anh hudng ctia dang phan bén dén chat lugng cac dot 16c ctia 1é xanh

Loc Xuan LocHe Loc Thu
Chiéu dailoc | Pudngkinhloc | Chiéu dailjc | Duongkinh ljc | Chiéu daildc | Pudngkinh loc
cT (cm) (cm) (cm) (cm) (cm) (cm)
CT1 18,60 0,49 24,28¢ 0,56 19,97 0,53
CT2 20,93° 0,53 27,12¢ 0,58 24,44° 0,58
CT3 19,30° 0,54 25,940 0,59 23,60* 0,56
CT4 18,73" 0,54 24,71¢ 0,56° 20,930 0,54
CV (%) 28 63 17 1,7 3,1 45
LSD,,, 1,10 0,03 0,87 0,02 1,38 0,03

Ghi chui: Trong cung mot cgt, cdc gid tri c6 cdc chii cdi theo sau khdc nhau chi sy khdc biét cé y nghia

thong ké 6 miic 5%.

a) Loc Xudn

Chiéu dai 1oc bién dong ti 18,60 - 20,93 cm
trong d6 cong thiic 2 bén 4 kg NPK t6ng hop 13
:13: 13 + TE cho chiéu dai 16c 16n nhat dat 20,93
cm dai hon cong thiic doi chiing 2,2 cm, tiép dén
la cong thiic 1 bén 1,0 kg Ure + 2,0 kg supe lan +
1,0 kg kalisunfat va cong thtic 3 bén 3,0 kg NPK
téng hop 15:15: 15 + TE cho chiéu dai 16c tuong

duong nhau va tuong duong so véi cong thiic doi
chiing lan lugt dat 18,60 cm va 19,30 cm & mtic do
tin cay 95%.

Duong kinh 1oc Xuin dao dong tii 0,49 - 0,54 cm
két qua xu ly thong ké cho théy st dung lugng phan
bén khac nhau khong lam anh hudng dén duong
kinh 16¢ Xuén.
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b) Léc He

Déi v6i 1oc He chiéu dai 1oc bién dong tii 24,28 -
27,12 cm trong d6 & cong thiic 2 bén 4 kg NPK tdng
hop 13 : 13: 13 + TE cho chiéu dai 1oc 16n nhét dat
27,12 cm dai hon cong thiic déi chiing 2,41 cm, tiép
dén 1a cong thiic 3 bén 3,0 kg NPK téng hgp 15:15:
15 + TE cho chiéu dai loc dat 25,94 cm dai hon cong
thiic d6i chiing 1,23 cm, ti€p dén 1a cong thiic 1 bon
1,0 kg Ure + 2,0 kg supe lan + 1,0 kg kalisunfat cho
chiéu dai 1oc He tuong duong so véi cong thiic doi
chting dat 24,28 cm & muic d¢ tin cdy 95%.

Dbuong kinh 16c He dao dong tli 0,56 - 0,59 cm
trong d6 & cong thic 2 bon 4 kg NPK tong hop
13 :13: 13 + TE va cong thiic 3 bon 3,0 kg NPK
téng hop 15: 15 : 15 + TE cho dudng kinh 16c dat
lan luot la 0,58 cm va 0,59 cm cao hon so véi cong
thiic doi chiing lan lugt 1a 0,02 cm va 0,03 cm, tiép

dén la cong thiic 1 bon 1,0 kg Ure + 2,0 kg supe lan +
1,0 kg kalisunfat cho dudng kinh 16c He tuong duong
so v6i cong thiic doi chiing dat 0,56 cm & miic do tin
cdy 95%.

¢) Loc Thu

Chiéu dai 1oc bién dong tit 19,97 - 24,44 cm trong
d6 & cong thiic 2 bén 4 kg NPK tdng hop 13:13: 13
+ TE cho chiéu dai1oc 16n nhat dat 20,93 cm va cong
thtic 3 bon 3,0 kg NPK tdng hop 15: 15: 15 + TE cho
chiéu dailoclan lugtla 24,44 cm va 23,60 cm cao hon
cong thtic do6i chiing lan lugt la 3,51 cm va 2,67 cm,
ti€p dén la cong thiic 1 bon 1,0 kg Ure + 2,0 kg supe
lan + 1,0 kg kalisunfat cho chiéu dai loc tuong duong
s0 v6i cong thiic d6i chiing & mtc do tin cay 95%.

3.1.3. Anh huéng ciia dang phan bén dén ty 1é déu
qud ctia 1é xanh

Bang 3. Anh hudng ctia dang phan bén dén ty 1¢ dau qué ctia 1é xanh

Cong thic Hoa TB/canh . 80 qué du (qué) Ty 1é d4u qua (%)
Sautathoa | Saul5ngay | Sau30ngay | Sau 45 ngay
CT1 578,63® 89,13 50,10¢ 26,33" 19,23¢ 3,30¢
CT2 571,73" 98,30° 58,00? 33,60° 27,60° 4,80°
CT3 581,50* 96,63* 53,77° 31,53° 25,43 433"
CT4 547,60 93,27 52,13 24,830 17,93¢ 3,27
CV (%) 9,12 2,8 2,1 4,7 4,2 4,6
LSD, 0,8 523 2,29 2,71 1,90 0,36

Ghi chil: CT1: 1,0 kg Ure + 2,0 kg supe lan + 1,0 kg kalisunfat; CT2: 4 kg NPK téng hop 13 : 13 : 13 + TE; CT3: 3,0
kg NPK téng hgp 15 : 15: 15 + TE; CT4: Déi chiing (theo tdp qudn canh tdc ciia ngudi dan). Trong cung mot cft, cdc
gid tri ¢6 cdc chit cdi theo sau khdc nhau chi sy khdc biét c6 y nghia thong ké 6 miic 5%.

Ty 1é dau qua cua cong thic thi nghiém dao
dong tli 3,27 - 4,80%. Cong thtic 2 bén 4 kg NPK
tonghop 13:13: 13 + TE cho ty 1é ddu qua cao nhit
dat 4,80% cao hon cong thtic d6i chiing 1,53%, tiép
dén la cong thiic 3 bon 3,0 kg NPK tong hop 15 :
15: 15 + TE cho ty 1¢ dau qua dat 4,33% cao hon
cong thtic d6i chiing, tiép dén la cong thic 1 bon
1,0 kg Ure + 2,0 kg supe lan + 1,0 kg kalisunfat cho
ty 1¢ dau qua dat 3,30% tuong duong cong thiic doi
chling & mtic do tin cay 95%.

3.1.4. Anh huéng ciia dang phin bén dén ning
sudt qud cia 1é xanh

Néng sudtly thuyét ctia cac cong thiic thi nghiém
dao dong 76,23 - 108,33 kg/cay. Trong d6 cong thiic
2bon 4 kg NPK téng hgp 13:13:13 + TE cho nang
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sudt ly thuyét cao nhat dat 108,33 kg/cay, tiép dén la
cong thiic 3 bon 3,0 kg NPK téng hgp 15: 15: 15 +
TE dat 91,07 kg/cay, cong thtic 1 bon 1,0 kg Ure +
2,0 kg supe lan + 1,0 kg kalisunfat cho néng suat ly
thuyét tuong duong cong thiic doi chiing dat 76,23
kg/cay 6 mtic do tin cdy 95%.

Niéng sudt thuc thu ctia cac cong thiic thi nghiém
dao dong 60,87- 86,83 kg/céy. Trong d6 cong thiic 2
bén 4 kg NPK t6ng hgp 13 :13: 13 + TE cho nidng
sudt thuc thu cao nhat dat 86,83 kg/cay, tiép dén la
cong thtic 3 bon 3,0 kg NPK t6ng hop 15: 15: 15
+ TE cho ndng suét dat 74,67 kg/cay tuong duong
cong thiic d6i chung, thdp nhét cong thiic 1 bon
1,0 kg Ure + 2,0 kg supe lan + 1,0 kg kalisunfat cho
néang sudt thuc thu thap hon cong thic d6i ching &
muc do tin cdy 95%.
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Bang 4. Anh hudng ctia dang phan bén dén ning suét 1é xanh

5 4 Nang sudt thuc té
Cong S6qua | Khoilugng qua | Chiéu cao qua | Puong kinh qua meg sud t g(k ay) )
, o ly thuyét g/cay
thuic TB/cay TB (gam) (cm) (cm) N S .
ong s6 | Tang so véi
(kg/cay) | Tongsé | Tingso véi PC
CT1 211,57¢ 359,40° 13,40 10,53° 76,23¢ 60,87¢ - 7,06
CT2 270,60* 399,13 14,03 11,372 108,33* 86,83* 18,90
CT3 235,93° 385,57 13,27° 10,77° 91,07* 74,67° 6,74
CT4 220,63 351,90 12,93° 10,47° 77,97¢ 67,93 0
CV (%) 4,0 2,1 2,4 1,5 4,3 52
LSD,, | 1866 15,57 0,65 0,33 7,62 7,56

Ghi chii: CT1: 1,0 kg Ure + 2,0 kg supe ldn + 1,0 kg kalisunfat; CT2: 4 kg NPK tong hgp 13 : 13: 13 + TE; CT3: 3,0
kg NPK tong hgp 15 : 15 : 15 + TE; CT4: D6i chiing (theo tdp qudn canh tdc ciia ngudi dan). Trong cing mot cot, cdc
gid tri ¢ cdc chii cdi theo sau khdc nhau chi sy khdc biét c6 y nghia thong ké 6 miic 5%.

3.1.5. Anh huéng ciia dang phan bén dén chdt
lugng qua ciia 1é xanh

Céc cong thtic bon phan NPK tdng hop (4,0 kg
NPK 13:13:13 + TE va 3,0 kg NPK 15 : 15 : 15 +
TE) c6 lugng dudng téng s6 dat 7,98 - 8,12%; do

brix dat tii 11,4 - 11,6% va ham lugng vitamin C dat
tu 12,2 - 12,6 mg/100 g dn dugc, cao hon mtic bon
phan don véi lugng 1,0 kg Ure + 2,0 kg supe lan +
1,0 kg kalisunfat va mtic bén theo tap quan canh
tac cuia nguoi dan.

Bang 5. Anh huéng clia dang phan bon dén chét lugng qua 1é

Céng thiic Pudng tdng s6 Axit tong s6 Do Brix Tanin Vitamin C
(%) (%) (%) (%) (mg/100 g)
CT1 7,04 0,231 10,5 0,083 10,6
CT2 8,12 0,218 11,6 0,096 12,6
CT3 7,98 0,227 11,4 0,078 12,2
CT4 7,22 0,302 10,8 0,105 11,5

Ghi chii: CT1: 1,0 kg Ure + 2,0 kg supe ldn + 1,0 kg kalisunfat; CT2: 4 kg NPK téng hop 13:13: 13 + TE; CT3: 3,0 kg
NPK tong hop 15: 15 : 15 + TE; CT4: Ddi chiing (theo t4p qudn canh téc ciia ngudi dan).

Viéc st dung phan NPK t6ng hgp da dugc bé
sung thém ham lugng cac yéu t6 vi lugng cé tac
dung to6t hon phan don trong viéc nang cao chat
lugng cuia 1é xanh. St dung phéan bon NPK 13 : 13 :
13 + TE véi lugng 4,0 kg cho chat lugng lé xanh 1a
tot nhat (Brix dat 11,6%).

3.2. Anh huéng ctia mot s6 ché phdm phun qual4
dén nang sudt, chit lugng 1é xanh Cao Béng
3.2.1. Anh huéng ciia mot sé ché phdm phun qua
ld dén ty 1¢ ddu qud cia 1é xanh

- Téng s6 hoa trung binh trén canh ctia cong
thiic thi nghiém dao dong tli 545,13- 558,30 hoa.
Trong do, cac cong thic 1, 2 va 3 c6 s6 hoa/cay

tuong duong nhau va cao hon hin cong thuc dai
chiing, & muc do tin cay 95%.

- S6 qua d4u sau tit hoa ctia cong thiic thi nghiém
dao dong tu 72,13- 92,43 qua. Trong d6 cong thiic
3 phun Borric 20 ppm cho s6 qua dau sau tit hoa
cao nhat dat 92,43 qua cao hon so véi cong thiic doi
chiing 20,3 qua, ti€p dén la cong thic 1 phun BA
(Benzylanine axit) 100 ppm va cdng thtic 2 phun GA3
(Giberellin axit) 30 ppm cho s6 qua tuong duong
nhau va cao hon cong thtic d6i & mtic do tin cay 95%.

- Ty 1é dau qua cua cong thic thi nghiém dao
dong tii 2,93- 5,00%. Trong d6 cong thiic 1, 2, 3 cho
ty 1é dau qua cao hon cong thiic déi chiing lan lugt
14 1,5%, 1,77%, 2,07% & miic do tin cdy 95%.
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Bang 6. Anh hudng ctia mot s6 ché ph&m phun qua la dén ty 1¢ dau qua 1é xanh

Cong thiic Hoa TB/canh ; 56 qud du (qud) Ty 1é d4u qua (%)
Sautathoa | Saul5ngay | Sau30ngay | Sau45 ngay
CT1 545,43° 85,07 43,70 27,70 20,90° 4,43
CT2 558,30* 82,53° 47,07 29,70 23,50° 4,70°
CT3 546,00 92,43* 51,67 32,70 27,00° 5,00
CT4 545,13 72,13¢ 39,73¢ 23,17¢ 15,33¢ 2,930
CV (%) 2,74 3,7 42 6,1 7,0 14,0
LSDo,os 29,37 6,20 3,86 3,47 3,04 1,19

Ghi chi: CT1: phun BA 100 ppm; CT2: phun GA, 30 ppm; CT3: Borric 20 ppm; CT4: Déi chiing
(phun nudc la). Trong cung mot cdt, cdc gid tri ¢ cdc chit cdi theo sau khdc nhau chi sy khdc biét ¢ y

nghia thong ké 6 miic 5%.

3.2.2. Anh huéng ciia ché phdm phun qua ld dén

ndng sudt ciia 1é xanh

S6 qua trung binh trén céy ctia cac cong thtc
thi nghiém dao dong tii 237,50 - 311,50 qua. Trong
dé, cong thiic 3 phun Borric 20 ppm cho s6 qua

trén cay cao nhat dat 311,50 qua, CT2 va CT3 ¢c6 s6
qua tuong nhau va cao hon cong thiic doi ching.
Cong thtic d6i ching c6 s6 qua trung binh dat
237,50 qud/ cay, thdp hon han 3 cong thiic con lai,
tin cay § muc 95%.

Bang 7. Anh hudng ché phdm phun qua l4 dén cac yéu t6 c4u thanh ning suit va ning sudt ctia 1é xanh

Céng thiic S6 qua 'I:B/ cay | Khdilugng qua TB | Nang suat lAy thuyét Ning (Slllga;tcg;;ic thu
(qud) (gam) (kg/cay) Tong | So vdi Ddi chiing

CT1: Phun BA 100 ppm 281,77¢ 364,33 111,43* 89,17° 19,67

CT2: Phun GA, 30 ppm 280,30 388,13 110,40° 94,70 25,20

CT3: Borric 20 ppm 311,50° 386,30 127,13 108,30° 38,80

CT4: B/C (phun nudc 13) 237,50° 331,37 86,40 69,50° 0

CV (%) 4,60 6,24 9,20 3,1

LSD,,, 25,57 - 20,02 5,69

Ghi chii: Trong ciing mot cot, cdc gid tri c6 cdc chit cdi theo sau khdc nhau chi sy khdc biét co y nghia thong ké 6 miic 5%.

Néng suédt ly thuyét ctua cac cong thtc thi
nghiém dao dong 86,40 - 127,13 kg/cay. Trong do,
CT1, CT2, CT3 c6 NSLT tuong duong nhau va cao
hon han cong thiic ddi chiing, tin cay & mtic 95%.

Néng sudt thuc thu clia cac cong thtc thi
nghiém dao dong 69,50 - 108,30 kg/cay. Trong dé
cong thtic 3 phun Borric 20 ppm cho ndng sudt
thuc thu cao nhat dat 108,30 kg/cay cao hon cong
thtic do6i chiing 38,80 kg/cay, tiép dén la cong thiic
2 phun GA3 (Giberellin axit) 30 ppm cho nidng suat
thuc thu dat 94,70 kg/cay cao hon cong thiic doi
chiling 25,20 kg/cay, ti€p dén la cong thiic 1 phun
BA (Benzylanine axit) 100 ppm cho nang suit thuc
thu cao hon cong thiic d6i chiing dat 89,17 kg/cay,
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thap nhat la cong thiic d6i chiing cho ning suat ly
thuyét dat 69,50 kg/cay & miic do tin cay 95%.

3.2.3. Anh hudng ciia ché phdm phun qua ld dén
chdt lugng ciia 1é xanh

Viéc stt dung chat diéu hoa sinh trudng va phan
vi lugng lam thay d6i chéat lugng sinh héa qua.
Ham lugng dudng tong s6 dat 7,82 - 8,14%; Do
Brix dat 11,0 - 11,5% va ham lugng vitamin C dat
12,0 - 12,3 mg/100 g cao hon d6i chiing. Piéu do
chiing t6 b6 sung chit diéu hoa sinh trudng, phin
vi lugng trong giai doan sau nd hoa c6 tac dung tot
lam tang ty 1é dau qua, nang suat va chat lugng qua.
Viéc b6 sung Borric v6i nong do 20 ppm da cho
chat lugng lé xanh la t6t nhat.
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Bang 8. Anh hudng ctia ché phdm phun qua l4 dén chét lugng qua 1é xanh

Cong thiic Pudng tong s6 (%) | Axit tong s6 (%) | DY Brix (%) | Tanin (%) | Vitamin C (mg%)
CT1: Phun BA 100 ppm 7,82 0,21 11,0 0,087 12,0
CT2: Phun GA, 30 ppm 8,06 0,2 11,4 0,082 12,3
CT3: Borric 20 ppm 8,14 0,19 11,5 0,078 12,3
CT4: B/C (phun nudc 13) 7,52 0,25 10,7 0,095 11,4
IV.KET LUAN TAILIEU THAM KHAO

- Viéc bon phéan téng hgp NPK cho hiéu qua
tot hon boén phan don, sinh trudng, nang suat va
chat lugng cuia 1¢ xanh déu t6t. Cac cong thiic bon
NPK t6ng hgp cho qua to (399,13 - 185,57 g/qua),
ndang sudt cao (74,67 - 86,83 kg/cay), chat lugng tot
(duong téng s6 7,98 - 8,12%; d6 brix tti 11,4 - 11,6%;
ham lugng vitamin C: 12,2 - 12,6 mg/100 g). Trong
do, st dung cong thtic 2: 4,0 kg NPK 13 :13: 13 +
TE dat két qua cao nhat.

- Viéc st dung cac chat diéu tiét sinh trudéng,
phan vi lugng déu cho két qua tot. Ty 1é dau qua
cua cong thiic phun BA dat 5,00%; GA, dat 4,70%
va BA dat 4,43%. SO lugng qué/cay ctia cac cong
thic lan lugt la 281,77; 280,3 va 311,5 qua/cay,
khoi lugng qua cao dat 388,13 g/qua va nang sudt
dat 89,17 - 108,30 kg/cay, tang so véi doi chiing
19,67 - 38,80 kg/cay. Phun ché phdm qua l4 cing
lam ting ham lugng dudng téng s6, do brix va ham
lugng vitamin C. D brix ctia cac cong thic su
dung ché phdm phun qua la dat 11 - 11,5%, tang
so vGi doi chiing 0,3 - 0,8%. Trong do, cong thtic 3:
phun Borric 20 ppm dat két qua cao nhit.
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Effects of fertilizer types and foliar preparations on the yield and quality
of green pear variety in Bao Lac district, Cao Bang province
Nguyen Ba Tuan, Nguyen Xuan Cuong, Hoang Van Toan

Abstract

Study on the effects of fertilizer types and foliar preparations on green pear trees was conducted in Bao Lac district,
Cao Bang province. The results showed that: Complete NPK fertilizer was better than single fertilizer, and the growth,
yield and quality of green pears were all better. Complete NPK fertilization formulas gave high fruiting rates (4.80%);
large fruit (399.13 - 185.57 g/fruit), yield (74.67 - 86.83 kg/tree); good quality (7.98 - 8.12% total sugar; 11.4 - 11.6%
brix; vitamin C content: 12.2 - 12.6 mg/100 g), higher than that of farmers' farming process. Application of 4.0 kg NPK
13:13: 13 + TE fertilizer achieved the highest efficiency. Growth regulators and micronutrients were used and all had
good results. The fruiting rate of the BA spray formula reached 5.00%; GA3 achieved 4.70% and BA reached 4.43%. The
number of fruits/tree of the formulas was 281.77, 280.3 and 311.5, respectively fruits/tree; fruit weight reached 388.13
g/fruit and yield was from 89.17 - 108.30 kg/tree, an increase compared to the control from 19.67 - 38, 80 kg/tree; total
sugar, brix and vitamin C content increased. In which, formula 3: spraying Borric 20 ppm achieved the highest results.

Key words: Green pear variety Bao Lac, complete NPK fertilizer, foliar preparation
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PANH GIA HIEU QUA CUA VIEC SUDUNG ETHEPHON

TRONG SAN XUAT HAT LAI DUA LUOGI (Cucumis melo L.)
Lé buc Ding', Nguyén Truong Giang', Vi Van Khué'*

TOM TAT

Nghién ctiu anh hudng ctia ethephon dén kha nidng phan hoéa gidi tinh ctia dong thudn dua luéi don tinh
cung goc AB dugc tién hanh trong 2 vu (vu Déng Xuan va vu He). Thi nghiém dugc thiét ké theo phuong phap
16 chinh 16 phu (Split-Plot design), nhan t6 chinh la 4 mtc néng do ethephone (0 ppm, 50 ppm, 100 ppm, 150
ppm), nhan t6 phu la s6 lan xtt Iy ethephon (1 lan va 2 14n xt 1y). K& qua nghién ctiu cho thdy ethephon c6 tac
dong thay déi su biéu hién ctia cic dang hoa trén cay dua lugi. Xt ly ethephon da lam xuét hién hoa céi trén
than chinh va lam chim thoi gian xuét hién hoa duc. Khi ting n6ng d¢ va s6 14n xti ly ethephon su tang trudng
chiéu dai than chinh ctia ciy bi cham lai va tang s6 lugng dét than c6 hoa bi thodi héa. Nang suét va chit lugng
hat giéng c6 xu huéng gidm dan khi nong do xt ly ethephone ting lén. Trong san xuét hat giong dua luéi lai
v6i dong me 1a dong don tinh cling géc, d€ gidm chi phi san xudt, dat nang suit, chit lugng hat lai cao cin xt

ly cay & giai doan 2 14 that bing dung dich ethephon 50 ppm trong vu Doéng Xuén.

Tu khoa: Dua luéi (Cucumis melo L.), ethephon, ning sudt hat lai, phin hoa gidi tinh cai

1. PAT VAN BE

Dua lu6i (Cucumis melo L.) thudc ho Biu bi
(Cucurbitaceae) 1a cay rau an qua co tiém néing
phét trién tai Viét Nam va mang lai gia tri kinh t€
cao. Chinh vi vay, dién tich trong dua luéi khong
ngling dugc ma& rong. Hau hét giong dua lusi dang
sti dung trong san xudt hién nay la giong lai nhap
ndi. Nhiing giong nay cho nang sudt cao, qua to, da
dang vé mau sic va hinh dang song gia hat giéng
con cao (Nguyén Trung Puc va ctv., 2018). Trudc
thuc trang trén, Vién KHKT Nong nghiép Duyén
hai Nam Trung B da tap trung nghién ctiu chon
tao giong dua ludi va budc dau da tuyén chon dugc
t6 hop lai trién vong DLBD.01 gitia dong b ludng
tinh duc (andromonoecious) v6i dong me don tinh
cuing g6c (monoecious). Tuy nhién, dé cic giéng
dua lu6i F, méi chon tao trong nu6c c6 thé canh
tranh dugc vé6i giong nhap noi thi ngoai yéu ciu vé
chat lugng, nang suat, kha ning chong chiu thi viéc
giam gid thanh san xuit hat giong ciing la mot yéu
t6 canh tranh can quan tam.

Dbiéc diém ra hoa va phan hoa gidi tinh trén cay
dua ludi la mot trong nhiing tinh trang c6 y nghia
quan trong trong san xudt hat lai. Viéc st dung
ethephon nhu hormon thuc vat dé thay ddi su biéu
hién ctia cac dang hoa ciy dua ludi sé loai bo dugc
cong bao cach ly hoa céi trén dong me va thu phin
tht cong, tii d6 giup giam chi phi san xuat hat lai.

Duéi tac dong ctia ethrel hoa trén than chinh ctia
cay dua luéi c6 thé chuyén dich ti dang hoa duc
sang hoa cai (Ye et al., 2020). D6i v6i mot s6 giong
dua 1udi, s6 hoa cai hodc hoa ludng tinh ting 1én
ro rét khi xt ly ethephon 6 néng d¢ 75 - 100 ppm
(Daryono et al., 2018). Theo két qua nghién ctu
cua Jalali va cong tac vién (2012), ty 1¢ hoa cdi, nang
sudt dat cao nhat 6 nong do ethephon 200 ppm xt
ly vao giai doan cay c6 3 la that.

Cé thé thdy, trong st dung ethephon dé thuc
ddy hinh thanh hoa cdi trén cay dua ludi van con
ton tai mot s6 van dé nhu bién d6 néng do trong
cac nghién ctiu dao dong 16n, do man cam cta cac
dong/giong khac nhau déi véi ethephon khong
giong nhau, chua c6 nghién ctiu dugc cong bo ve
sti dung ethephon trong san xudt hat dua ludi lai
¢ diéu kién Viéet Nam. Chinh vi vay, ching toi tién
hanh nghién ctiu nham danh gia hiéu qua cta viéc
sti dung ethephon trong san xudt hat lai dua luéi
(Cucumis melo L.).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Vat liéu nghién ctiu 1a dong thuan dua ludi don
tinh cung goc AB (trén cay c6 hoa duc va hoa cai)
dugc chon loc tai Vién Khoa hoc Ky thuit Nong
nghiép Duyén hai Nam Trung Bo.

'Vién Khoa hoc K¥ thuat Nong nghi¢p Duyén hai Nam Trung Bo

* Tac gia chinh:
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