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Breeding of erect-fruited pepper lines carrying cytoplasmic male
sterility gene resistant to Phytophthora root rot
Tran Ngoc Hung, Trinh Thi Nhat Chung, Dang Thi Mai
Abstract

Hot chili is annually grown on approximately 25 - 30,000 hectares in Vietnam, the majority of which is erect-fruited
F, hybrids. Cytoplasmic male sterility (CMS) refers to the inability to produce functional pollen in plants. The CMS
system is advantageous in the production of F, hybrids because it allows breeders an alternative to costly and time
consuming hand emasculation in peppers. Phytophthora root rot, caused by Phytophthora capsici is the most severe
pepper disease worldwide. The use of pesticides to manage the disease is often ineffective and a high-level of pesticide
insensitivity has been observed, leaving resistant cultivars as the best strategy. Currently, there are no pepper hybrids
resistant to P. capsici under production in Vietnam. In this project, we successfully developed 17 restorer (NRfRf)
and 2 maintainer (Nrfrf) corresponding CMS lines (Srfrf) erect-fruited pepper lines resistant to Phytophthora root
rot. These lines will be useful for the establishment of a CMS-based F, hybrid seed system in chili pepper in Vietnam.
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KET QUA KHAO NGHIEM GIONG LUA THUAN CNC11
TAI CAC TINH PHIA BAC
Doéng Thi Kim Cuac', Lé Thanh Nhuén!,
Phan Thanh Phuong', Nguyén Thanh Loan',
Nguyén Diic Cuong', Nguyén Thi Ngoan’, Pham Thj Ly Thu!

TOM TAT

Trong nghién ctiu nay, giong laa thudn CNCI11 dugc chon tao ti giong Bac thom 7 (BT7) bing phuong phap
dot bién thuc nghiém chiéu xa tia gamma nguén Co®liéu chiéu 250 Gy trén hat da ngdm nudc 24 gig. Két qua khao
nghiém co ban cho thay giéng CNC11 c6 nhiéu ddc tinh nong sinh hoc t6t, ndng suat kha va kha nang chéng chiu
sdu bénh tuong duong véi Bic thom 7. Gidng cd ndng sudt thuc thu dat 53,2 ta/ha (vu Xuan) va 46,0 - 48,9 ta/ha
(vu Mua), cao hon BT7 tii 7 - 9%. Két qua khao nghiém sin xudt tai 7 tinh phia Bic, giong CNC11 c6 ning suét cao,
dat tli 62,0- 65,9 ta/ha (vu Xuén) va 55,0 - 60,4 ta/ha (vu Mua), cao hon giéng BT7 tui 7 - 11,5%. Giong lua CNC11
da dugc Bo Nong nghiép va Phat trién Nong thon cong nhén cho san xut thi tai cdc tinh phia Bic theo Quyét dinh
6 235 /QD-TT-CLT ngay 20 thang 6 nam 2016.

T khéa: Bac thom s6 7, tia gamma, khao nghiém

'Vién Di truyén Nong nghiép (VAAS)
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1. DAT VAN DE

Néng sudt lta binh quéin ctia cac tinh phia Bac
trong vu Mua 2018 udc dat 50 ta/ha (tang 3,5 ta/ha
so v6i nam 2017), san lugng udc dat 5,6 triéu tan.
Viéc sti dung cac giong lta chat lugng c6 gia tri hang
hod cao da dugc cac dia phuong quan tam va tiép
tuc md rong, ting 30% (B Nong nghiép va PTNT,
2018). Trong co cau bo giong lda chét lugng, giong
Bac thom 7 la giong laa ngan ngay, dugc gieo trong
hai vy trén dién tich 16n & cac tinh phia Bac, chét
lugng com ngon va c6 gia thanh cao trén thi trudng.
Tuy nhién nang suét cua giong khong 6n dinh do bi
nhiém siu bénh gay thiét hai nang, dac biét trong vu
mua (Tran Xuan Dinh va ctv,, 2015).

Chon tao cac giong lua chat lugng cho nang suat
cao, c¢6 kha nang chong chiu sau bénh va cac diéu
kién bat thudn ludn 1a doi hoi cua thyc tién sdn xuit.
Xuat phat ti thuc té trén, nhom tac gia da tién hanh
cdi tién gidng lua thudn Bic thom 7 bang phuong
phap doét bién thuc nghiém chiéu xa tia gamma (liéu
chiéu 250 Gy, ngudén Co®) trén hat giéng Bac thom 7
da dugc ngam nudc 24 gio. Sau qua trinh chon loc
cac thé hé dot bién két hgp voi danh gia so sanh,
& dién tich nho, nghién ctiu nay tiép tuc dugc thuc
hién nhdm danh gid két qua khdo nghiém ctia dong
uu td, dugc dat tén la giong CNCI11 tai cac viing sinh
thai & cc tinh phia Bac.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Giong lta thudn CNC11 dugc cung cip bdi Trung
tam Thuc nghiém Sinh hoc Nong nghié¢p Cong nghé
cao, Vién Di truyén Nong nghiép.

2.2. Phuong phap nghién ciu

- Khao nghiém tinh khac biét, tinh dong nhat
va tinh 6n dinh (DUS): do Trung tim Khao kiém
nghiém Giéng, San phdm Cay tréng Qudc gia thuc
hién theo Quy chuén ky thuat qudc gia vé khao
nghiém tinh khdac biét, tinh dong nhét va tinh 6n
dinh cua giong lua (QCVN 01-65:2011/BNNPTNT).

- Khao nghiém gia tri canh tac va gia tri sti dung

(VCU): do Trung tdm Khdo kiém nghiém Gidng,
San phdm cay trong Qudc gia thuc hién theo Quy
chudn ky thuat Quéc Gia vé khao nghiém gia tri canh
tac va st dung cua giong lua (QCVN 01-55:2011/
BNNPTNT).

- DBanh gia chit lugng gao: Do Trung tam Khao
kiém nghiém Giéng, San phdm Céy trong Quéc gia
thuc hién theo Tiéu chudn Viét Nam vé gao tring -
phuong phéap tht (TCVN 1643:2008).

- Xt ly s6 liéu: Céc s6 liéu dugc phan tich thong
ké bang phan mém IRRISTAT 5.0.

2.3. Thoi gian va dia diém nghién ciu

- Khao nghiém DUS dugc tién hanh tai Tram
Khao kiém nghiém Giéng, san phdm cay trong Van
Lam vao vu Mua 2012 va vu Mua 2013.

- Khao nghiém VCU dugc dua vao hé thong
khao nghiém Quoéc gia trong 03 vu (Mtia 2013, Xuan
2014, Mua 2014) tai cac tinh phia Bac (Hung Yén,
Hai Duong, Bac Giang, Thai Binh, Hoa Binh, Yén
Bai, Nghé An va Ha Tinh).

Khéo nghiém san xudt: Pugc thuc hién 4 vu tu
muia 2013 dén xuéan 2015 tai cac tinh: Bac Giang, Ha
Nam, Hai Duong, Hai Phong, Ha N¢i va Théi Binh.

I1I. KET QUA VA THAO LUAN
3.1. Két qua khao nghiém DUS cua giong laia CNC11
Giong lta CNC11 dugc khao nghiém DUS tai
Tram Khao kiém nghiém giéng, san phidm cay trong
Van Lam. Két qua danh gia cho thdy, giong CNC11
c6 tinh khdc biét r6 rang véi cac giong dugc biét dén
rong rai (khac biét so véi giong tuong tu Huong
thom s6 1 thé hién & tinh trang s6 17 - khom: tép
tinh sinh trudng, tinh trang 36 - hat: 16ng cta vo
trdu, tinh trang 43 - bong: thoat ¢ bong (Bang 1).
Khao sat trén dong rudng cho thdy s cay khac
dang dugc nhén dién lan lugt la 2/1000 (vu Mua
2012) va 2/1000 (vu Mua 2013), khong vugt qua so6
cay khac dang t6i da cho phép (3/1000 cay), chiing
to giong CNC11 c6 tinh dong nhét. Qua hai vu khao
nghiém, giong CNC11 thé hién tinh dong nhét nén
dugc xem la ¢ tinh 6n dinh.

Bang 1. Mot s6 tinh trang khac biét cua giong CNC11 so véi giong tuong tu Huong thom s6 1

SoTT Tinh trang Nim Gibng Gidng Khodng cich
Tinh trang ding ky tuong tu toi thi€u/ LSD, 5
17 Khém: tép tinh sinh trudng ;gg } g ;
36 Hat: 16ng ctia vo trau ggg Z ; ;
43 Bong: thoat ¢4 bong ;gg j ; ;
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3.2. Két qua khao nghiém co ban cua giong lia CNC11

Giong lua CNC11 la giéng laa thuin dugc tao ra
trong qua trinh chon loc cac thé h¢ dot bién ti giong
lta thudn Bac thom s6 7. Khao nghiém tac gia giong
lta CNCI11 da dugc thuc hién vao vu Mua 2011 va
vu Xuan 2012 tai Van Giang, Hung Yén cho thay
giong CNC11 c6 cac dac diém nong sinh hoc t6t nhu
do6 thuan dong rudng cao, nang suat kha, géc la dong
hep, thoi gian sinh trudng ngan hon so véi giong goc

Bac thom 7 khodng 4 - 5 ngay. D€ tiép tuc danh gia
khach quan va chinh xac, giong CNC11 da dugc dua
vao hé thong khao nghiém quéc gia.

Khao nghiém trong diéu kién vu Xuan va vu Mua
nam 2013 va 2014 tai cac tinh phia Bic cho théy giong
CNCI1 c6 ddc tinh néng sinh hoc chinh tuong duong
v6i Bac thom 7. Giéng CNCI11 c¢6 thoi gian sinh
truéng 6 vu Xudn 132 ngay, vu Mua 103 - 104 ngay,
ngan hon giéng doi chiing tii 2 dén 4 ngay (Bang 2).

Bang 2. Dic diém ctia giong CNC11 trong khao nghiém co ban

Chi ., Dodai Do ) . Chiéu ; . ... KL
geu ¥ oiai thoat 22 e PO o tgsT (50 SO TVl a0
song o cing .. -, | rung N ) bong/  hat/ lép
doan cd N tan la cidy  (ngay) \ A hat
. ma " N cay hat khom béong (%)
Giong tro bong (cm) (g)
Vu Mira 2013
CNCl11 1 5 1 1 5 5 104 103 4,9 172 23 21,0
BT7 (d/c) 1 5 1 1 5 5 111 107 4,9 139 18,2 18,6
Vu Xuan 2014
CNCl11 5 5 1 1 5 5 96 132 4,7 170 14,2 21,5
BT7 (d/c) 5 5 1 1 5 5 100 134 4,6 157 10,3 19,3
Vu Mita 2014
CNCl11 1 5 1 1 5 1 111 104 4,7 161 19,9 22,0
BT7 (d/c) 1 5 1 5 5 1 109 105 5,2 145 14,2 18,7

Nguoén: Trung tam Khdo kiém nghiém Giong, San phdam Cdy trong Qudc gia.

Bang 3. Néng sudt thuc thu ctia giong CNCI1 trong khdo nghiém co ban

Don vi tinh: ta/ha

' DPiém khao nghiém Trung
Téngiong Hung Hai  Thai Vinh  Bic  Hoa  Yén Thanh Ngh¢ Ha . o
Yén Duong Binh Phuc Giang binh Bai Hoéa An Tinh
Vu Miia 2013
CNCI1 50,73 |« 51,03 38,12 @ 4833 43,33 41,47 - 45,33 - 50,13 = 46,06
BT7 (d/c) 50,7 46,7 41,08 39,67 33,33 42,10 - 40,90 - 42,40 @ 42,11
CV% 6,1 4,6 6,2 8,1 5,0 8,7 - 6,7 - 4,0
LSD, 532 3,72 4,29 5,88 3,30 6,24 - 4,54 - 2,95
Vu Xudan 2014
CNCI1 59,99 | 53,54 54,40 - 46,67 57,67 - 48,07 = 59,83 | 45,63 53,23
BT7 (d/c) 5447 @ 49,23 45553 - 38,67 = 55,00 - 44,20 54,50 = 40,37 @ 47,75
CV (%) 47 7,9 6,9 - 4,4 7,4 - 52 5,2 7,3
LSD, 470 699 = 594 - 353 | 714 - 455 53 567
Vu Miia 2014
CNCI1 57,40 58,11 44,07 - 58,08 53,00 33,60 | 48,00 4580 40,70 | 48,75
BT7 (d/c) 5098 49,22 | 40,16 - 45,63 45,70 37,03 = 44,40 | 51,10 @ 45,55 45,55
CV (%) 5,9 4,8 7,2 - 5,0 6,1 37 2,9 7,9 6,2
LSD, s 531 432 605 - 435 514 251 234 616 471

Ghi chii: (-) Khong c6 s6 liéu; Nguon: Trung tam Khdo kiém nghiém Giong, San phdm Cay trong Qudc gia.
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Theo doi tai cac di€ém khao nghiém cho thdy giong
CNCI11 c6 nang suét thuc thu cao hon so v6i BT7 va
sai khac vé ndng sudt c6 y nghia thong ké (Bang 3).
Cu thé, trong diéu kién vu Xuan tai cac tinh phia Bac,
nang suat thuc thu ctia giong CNC11 trung binh dat
53,23 ta/ha (vugt do6i chling giong BT7 la 11,5%).
Tuong tuy, trong diéu kién vu Mua, giong CNC11 co
ndng sudt trung binh dat 46,06 + 48,75 ta/ha (vugt
doi chiing giong BT7 tti 7,0 - 9,4%) (Bang 3).

3.3. Panh gia mic d¢ nhiém sau bénh hai va kha
nang chdng chiu cua giong CNC11

Trong diéu kién dong rudng (cé st dung thuodc
bao vé thuc vat), giong CNC11 nhiém nhe cac loai
sau bénh hai chinh nhu bénh dao 6n, bénh bacla va
bénh ray nau, & mtc tuong duong so véi giong doi
chiing Bac thom 7 (Bang 4).

Bang 4. Mtic d6 nhiém s&u bénh ctia giong CNC11

Don vi tinh: Diém

Tén giong Bénll:a?;‘l: on Bénh bac la kllfsl:zl;n Sau duc than | Sau cudnla Ray nau

Vu Miia 2013

CNCl11 0-1 5-7 1-3 0-1 0-1 1-3

Béc thom 7 (d/c) 0-1 3.5 1-3 0-1 0-1 0-1
Vu Xudn 2014

CNC11 0-1 0-1 5-7 0-1 1-3 0-1

Bac thom 7 (d/c) 2-3 0-1 5-7 0-1 3-5 0-1
Vu Miia 2014

CNC11 0-1 3-5 1-3 1-3 1-3 1-3

Bac thom 7 (d/c) 0-1 3-5 3-5 1-3 1-3 1-3

Nguon: Trung tam Khdo kiém nghiém Giong, San phdm Cay trong Qudc gia.

3.4. banh gia chit lugng gao cua giong CNC11
Két qua danh gia cac chi tiéu chét lugng gao cta
giong CNC11 thé€ hién & bang 5 cho thay giong co
chat lugng xay xat kha, ty 1é gao lat 79,75 %, ty 1é
gao xat 68,75%, ty 1é gao nguyén 84,8%; hinh dang

hat gao thon dai, chiéu dai hat gao 6,5 mm va ty 1¢
D/R: 2,9; gao trong, it bac bung, ham lugng amylose
15,57%. Giéng CNC11 cé ty 1é gao lat, gao nguyén
va gao xat cao, ham lugng amylose tuong duong véi
giéng Bac thom 7, com ngon, mém va déo.

Bang 5. Mot s6 chi tiéu chit lugng gao ctia giong CNC11

Tén Ty le;: Ty lel gao Tylé {;a_lo Dai hat Ty 1é D6 bén T): 1é Ham lugng
i6ng gao lat xat nguyén/ gao D/R gel trang amylose
8 (%) (%) gao xat (%) | (mm) hat gao trong (%CK)
CNCl11 79,75 68,75 84,8 6,5 2,9 Mém 55,78 15,57
?(;i;hdm 7 7900 69,0 86,0 6,6 2,8 Mém 57,12 16,00

Nguon: Trung tam Khdo kiém nghiém Gidng, Sdn phdm Cady trong Qudc gia.

3.5. Danh gia khao nghiém san xuit giong CNC11
tai cac tinh phia Bac

Song song véi khdo nghiém co ban trong hé
thong khao nghiém Qudc gia, giong CNC11 da dugc
khao nghiém san xudt tai mot s6 dia phuong thudc
cac tinh phia Bac nhu: Hai Phong, Bac Giang, Hai
Duong, Ha Nam, Thai Binh, Ha Noi, Ha Tinh tu vu

Mtia 2013 dén vu Xuan 2015 trén dién tich khoang
70 ha (Bang 6).

Két qua khao nghiém cho thdy thdéi gian sinh
trudng cua giong trong vu Xuén 115 - 130 ngay, vu
Mua tit 103 - 111 ngay, ngan hon gioéng Bac thom 7
khoang 3 - 5 ngay, nang sudt giong dat 55 - 65,9 ta/ha,
vuot doi chiing Bac thom 7 tii 14 - 30%.
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Bang 6. Két qua khao nghiém san xuit giong CNC11 tai mot s6 dia phuong

Dia phuong Dién tich " Ak TGST Nang suat | e
khio nghiém (ha) Thoivu Tén giong (ngay) (ta/ha) % so v6i d/c
. CNC11 125-130 65,0
Xuéan 2014 g -
Lang Giang - 9.5 Bac thom 7 - -
Béc Giang ’ . CNC11 105 - 110 60,0
Mua 2013; 2014 , -
Bac thom 7 - -
Xudn 2013: 2014 CNClI1 115-120 62 - 65 -
5 i uin ; ;
Cong ty giong Bic thom 7 - -
Cay trong 20,5
\ . CNCl11 105-111 58 -60
Ha Nam Muia 2013; 2014 , -
Bac thom 7 - -
Xudn 2014 CNC11 122 64,1 121.8
4 uin ; ,
Trung tim KN Béc thom 7 128 52,6
Gibng cay trong 6,5
2. . CNCl11 103 55,0
Hai Duong Muia 2014 , 114,5
Bac thom 7 108 48,1
Xudn 2014 CNClI1 123 64,2 1285
5 uin ; ,
Congty Béc thom 7 130 49,9
Gibng cay trong 7,0
Thit D6 . CNCI1 105 55,1
u o Mua 2014 , 119,0
Béac thom 7 110 46,3
CNClI1 125 65,9
Xuén 2014 ) 115,0
Kién Xuong Bac thom 7 122 57,3
R, 13,5
- Théi Binh . CNC11 106 60,4
Mua 2014 , 112,0
Béac thom 7 104 53,9
. CNClI1 124 64,0
Xuan 2015 . 119,8
Tién Lang - 6.7 Bac thom 7 130 53,4
Hai Phong ’ ) CNCI1 105 56,2
Mua 2014 , 117,5
Bac thom 7 110 47,8
20 Xudn 2014 CNClI1 120 65,1 1297
5 , uin . ,
Cong ty TNHH Bic Thom 7 126 50,2
DTTM & PTNT
n ‘ CNCI1 103 55,8
Viét Nam 4,5 Mua 2014 , 117,5
Bac Thom 7 108 47,5

IV. KET LUAN VA PE NGHI

4.1. Két luan

Giong laa CNC11 la giong lda thuan c6 nguon
g6c 10 rang, dugc chon tao bing phuong phap gay
dot bién giong Bic thom 7. Gidng da dugc khao
nghiém quoc gia va khdo nghiém san xudt tai cac
tinh phia Béc.

Két qua khao nghiém DUS cho thdy: Gioéng
CNCI1 c6 tinh khac biét, tinh déng nhét va tinh 6n
dinh. Két qua khao nghiém co ban va khao nghiém
san xudt ¢ nhiéu dia phuong cho thay: giong cé
chiéu cao cay dao dong tii 96 - 111 cm, thoi gian
sinh truéng thudc nhom giéng ngin ngay, vu Mua
khoang 103 - 104 ngay va vu Xuan khoang 130 - 132
ngay. Giong c6 dang hinh ciy gon, than cting, 14
dung, kha nang dé nhanh kha, d¢ thuan dong rudéng
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cao. Tai céc tinh phia Bac, giong CNC11 cho ning
sudt cao va 6n dinh, trung binh dat 55,0 - 60,4 ta/ha
(vu Mua), 62,0 - 65,9 ta/ha (vu Xuéan), cao hon Bac
thom 7 khoang 7 - 11,5%. Giong CNC11 c¢6 hat gao
thon dai, trong, com déo, ngon, ham lugng amylose
khoang 15,57%.

Trong diéu kién doéng rudng, giong it nhiém
bénh dao 0n, bac l4. Giong cé kha nang chiu rét,
chdng d6 kha, kha nidng tham canh cao, tinh thich
ung rong, thich hop gieo cdy chan dat van, van cao,
van triing trong c¢d cdu Xuan mudn Mua sém & cac
tinh phia Bac.

4.2. Dé nghi

Tiép tuc san xuét tht giong laia méi CNCI11 tai
cac vung sinh thdi khac nhau d€ sém cong nhéan
giong CNC11 la giong cdy trong mdi.
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Field trial of inbred rice variety CNC11 in Northern provinces of Vietnam
Dong Thi Kim Cuc, Le Thanh Nhuan,
Phan Thanh Phuong, Nguyen Thanh Loan,
Nguyen Duc Cuong, Nguyen Thi Ngoan, Pham Thi Ly Thu
Abstract

In this study, inbred rice variety CNC11 was derived from Bac thom 7 (BT7) by immersing of seeds in water for
24 h and irradiating with 250 gray of Cobalt®® gamma rays. The field trials was conducted in Northern provinces
of Vietnam. The VCU testing showed that CNC11 variety had many good agronomical traits, high yield and good
resistance to major pests and diseases as similar as BT7 control. Particularly, the productivity of CNC11 reached
5.32 tons/ha (Spring season) and 4.6 + 4.89 tons/ha (Summer season), higher than BT7 by 7 + 9%. The production
testing in 7 provinces of Northern Vietnam was recorded that CNC11 variety had higher yield than that of BT7
(from 7 + 11.5%), reaching 6.2 + 6.59 tons/ha (Spring season) and 5.5 + 6.04 tons/ha (Summer season). The CNC11
was certified as a new inbred rice variety in June 2016 by the Decision No 235 /QD-TT-CLT.

Keywords: Rice variety CNC11, gamma rays, field trial
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KET QUA KHAO NGHIEM CAC DONG LAY ON TRIEN VONG
TAI MOQT SO PIA PHUONG
Bui Thi Hong', Nguyén Thi Hong Nhung', Nguyén Thi V&, Tran Thi Thuy

TOM TAT

Trong nghién ctiu nay, 3 dong hoa lay on trién vong (C6, J11 va I9) v6i nang suét, chat lugng cao, chéng chiu sau
bénh t6t dugc chon loc tit hang trim dong hoa lay on lai méi. Uu diém néi bat ctia cic dong hoa lay on noéi trén la
cay sinh truong khoe, kha nang thich ting rong, khang tot véi bénh kho dau la. Cac dong hoa lay on C6, J11 va I9
dugc khao nghiém tai Ha No6i, Hai Phong, Bac Giang. Két qua cho thdy ca 3 dong déu c6 kha nang sinh trudng va
thich ting t6t v6i diéu kién noi trong. Trong d6 vugt trdi hon hdn 1a 2 dong lai C6 va J11 (ty 1é séng dat > 98%; chiéu
cao cay dat 147,1 - 147,3 cm); ndng sudt, chit lugng hoa cao (> 13 hoa/céy); hoa c6 mau sic dep (d6 vang va hong
vang); ty 1é nhiém bénh kho dau 14 < 5%. Hién tai cac dong hoa lay on trén dang dugc dua vao nhan nhanh d€ phat
tri€n ngoai san xudt trong thoi gian tdi.

Tu khoa: Hoa lay on, dong lai, trién vong, khao nghiém
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