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Determining combining ability for grain yield of maize inbred lines in the Vientiane Delta
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SUMMARY

Maize is one of the major food crops of the Laos People Democratic Republic and the
demand for domestic consumption is increasing. In order to increase the maize productivity
as well as the economical efficiency, there is a need of new hybrid varieties adaptable to the
agro-ecosystem conditions.

The Faculty of Agronomy, Hanoi University of Agriculture co-operates with Laos Institute
for Agricultural Research to evaluate the combining ability of the inbred lines that can be
potentially used as parents to develop hybrid crosses for this region. Materials included 28
crosses produced from 8 inbred lines in a diallel fashion (Griffing’s Method 4). The check
variety was LVN10, a national commercial variety of Vietham. The yield trial was conducted in
the 2007 summer cropping season in a RCBD with 3 replications with the experimental plot of
14m?. The yield of the hybrids ranged from 5.3 to 8.6 tons per hectare. Three crosses with
higher yield were VN2 x IL45 (7.8 tons/ha); 1114 x IL45 (7.98 tons/ha) and IL19 x IL45 (8.56
tons/ha). AV10, IL87, IL19 and Il 45 inbred lines showed good GCA, while 1L45, IL34 and IL16
showed highest value of SCA. Particularly, IL45 showed good in both GCA and SCA. Other
lines such as AV10, IL87, IL19 and IL45 were recommended for use as parents for hybrid
maize breeding programs.
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phu hop véi diéu kién sinh thai cia ving san

1. DAT VANDE xuat. Trong ndi dung chuong trinh hop tac

Ving dong bang Vién Chan 1a mot trong
cac ving san xudt ndéng nghiép chinh cua
nudc Cong hoa dan cht nhén dan Lao. Cung
voi cdy lia nudce, lua can, cdy ngod hién duoc
001 1a loai cay trdng c6 nhiéu thé manh, nhu
cau san xuat va tiéu ding ngay mot 16n. Két
qua diéu tra tai Vung Vién Chan, noéng dan su
dung chu yéu cac giong dia phuong néng sudt
thap, hiéu qua kinh té cua san xut ngd khong
cao. Bé nang cao nang suat san lugng va hiéu
qua kinh t& cua san xuét ngd can co cac
nghién ctru chon tao cac giong ngd lai moi

trong linh vuc Nong nghiép gitta hai chinh
phu Viét Lao giai doan 2006-2010, Viét Nam
s& giup nudc Lao phat trién trong mot s6 linh
vuc, trong d6 c6 ndi dung chuyén giao va phat
trién b g1ong ng6 maéi cho nude Lao.

T yéu cAu thuc té trén, Khoa Nong hoc,
Truong Dai hoc Nong nghiép I Ha Noi da
phdi hop v6i Vién nghién ctiru Nong nghiép
Lao tién hanh lai tao mot sO o hop ngo lai
moi dua sang trong tai ving dong bang Vién
Chan Lao v6i muc dich xac dinh kha nang két
hop ctia mot s6 dong ngd thuin va chon ra cac

* Nghién ctru sinh, Khoa Nong hoc, Trwdng Pai hoc Néng nghiép I.

** Khoa Noéng hoc, Truwdng BPai hoc Néng nghiép I.
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t6 hop lai c6 trién vong dé timg budc phat
trién thanh céac giong ngd lai méi phuc vu san
xuat ngo.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuU

Vat liéu thi nghiém gdm 28 t6 hop lai
(THL) duoc tao ra tir 8 dong ngd thudn doi
cao: AV10; AV20; VN2; I114; IL34; ILS87,
IL19; IL45 (theo so d0 lai Dialen 4). Gidng dbi
ching 1a LVNI10 (Gidng quéc gia cua Viét
Nam).

Thi nghiém khao sat cac t6 hop lai (THL)
dugc bb tri theo so dd khdi ngdu nhién day du
(RCB) véi 3 lan nhéc lai. Dién tich 1 6 thi
nghiém 14 m’, khoang cach gieo 70cm x
25c¢m, mat do 5,7 van cay/ha. Ngay gieo hat:
27/4/2006, ngay thu hoach trong cac ngay 15-
25/8/2006. Dia diém nghién ctru: Trung tdm
Nghién ctru Gibng cay trong trung wong Lao
(Naphok).

bit tréng thudc loai dat cat pha pHgcr:
4,78 - 5,27; OM (%): 0,87 - 0,94; N (tong sd):
0,07 - 0,84; Lan (ppm): 15,15 - 15,60; Kali
(ppm): 4,8 - 5,6.

Luong phén bon cho mdt ha: 8 tan phan
chudng 150N + 60P,05 + 60K,0.

Quy trinh bon phén, cham soéc theo quy
trinh khao nghiém ng6 cua B§ Nong nghiép &
PTNT Viét Nam.

Céc chi tiéu theo doi:

+ Cac giai doan sinh truéng va phat trién
chinh cua cay ngo.

_* Cac dac trung hinh thai: Chiéu cao cay,
chiéu cao dong bap, so 14, dién tich la...

ot I§hé1~ nang chéng chiu sdu bénh va
chong do gay.

 t Nang suat va cac yéu to tao thanh ning
suat.

Tu cac gia trj nang suét hat, tién hanh xac
dinh kha nang két hop cua cac THL, danh gia
kha néng ket hop cua cdc dong trén tinh trang
nang suat hat.

Xt 1y sai s6 thi nghiém theo chuong trinh
IRRISTAT version 4.3 ctua vién lua qudc t&
IRRI. Phan tich phuong sai va danh gia kha
nang két hop (KNKH) su dung chuong trinh
phan mén Dialen cua Ngé Htu Tinh va
Nguyen Dinh Hién (1996).

3.KET QUA VA THAO LUAN

3.1. Piéu kién thoi tiét tai khu vuc 1am thi
nghiém

Bang 1. Cac yéu t6 khi twong nim 2006 tai tram nghién ciru Na Phok

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Nhiét 4o TB (°C) 253 26,7 279 309 296 302 288 280 276 283 281 254
Nhiét d6 thap nhat (°C) 15,0 159 187 216 222 236 228 215 216 226 200 164
Lwong mwa (mm) 0,0 13 90,7 54,9 3555 1246 4252 1534 315 992 00 00
Am @6 khong khi (%) 61,0 550 620 610 680 690 740 750 70,0 680 590 56,0

Tai Trung tdm Nghién ctru Gidng cay
trong Na Phok, thudc dong bang Vién Chin
Lao, cac sb litu do tai tram khi tuong Na
Phok da cho biét trong ca 12 thang, nhiét do
trung binh déu 16n hon 20°C véi muc nhiét do
nay c6 thé tréng ngd quanh nim (Bang 1).
Ngb trong thi nghiém dugc gieo trong 5 thang
mua he (thang 4, 5, 6, 7 va 8) c6 nhi¢t do cao
trén 25 °C phu hop cho ngd lai sinh trudng
phat trién, tiém ning ning suit cao.

Vé luong mua: tong lugng mua trong 5
thang dat 1113,6 mm. Thang nhén mua it nhét
thang 4 dat 54,9 mm, lugng mua cao nhat
trong thang 7 (425 mm). C6 thé nhan xét vu
hé tai vung Vién Chan c6 lugng mua 16n
thudn loi cho ngd sinh truong phat trién. Mot
van dé can luu ¥ thang 6 & 7 ¢6 lugng mua
16n nhat tring véi thoi ky ngd trd cd phun rau.
Nghién ctru v& mdi quan hé giita lwong mua
va muc do thich tng cia ngo6, 2 tac gia
Chapman va Barreto, 1996 (CIMMYT) da
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nhan xét: khoang 4 tuan trong thoi gian ngd
trd cd két hat, néu vung nao c¢6 lugng mua it
hon 100 mm dugc coi 1a viung khéng phu hop
dbi v6i san xuat ngd, ving nao c6 lugng mua
16n hon 200 mm duoc coi 14 phu hop cho hiu
hét cac gidng ngd, lwong mua trong khoang
100 - 200 mm dugc coi 1a vang thiéu nude dbi
v6i san xuat ngd (trich theo tic gia Lé Quy
Kha, 2006). Tir cac sd lidu khi tuong tai
Naphok (Bang 1) cho thay c6 thé trong nhiéu
loai ngd, trong d6 co cac giéng ngd lai mai tai
ving dong bang Vién Chan Lao. Pay 1a mot
huéng méi giup giai quyét lwong thuc va
nguyén li¢u lam thtc an gia suc cho vung
ddng bang Vién Chan trong thoi gian téi.

Mot chi tiéu khi twong lién quan dén qua
trinh thu phén, thu tinh cua cay ngo 1a d6 am
khong khi: sé lidu d6 4m khong khi trong céc
thang 4, 5, 6, 7 tai vung Vién Chéan dao dong
tr 61,0% - 75,0% kha thuan lgi cho ngd nhéan
phén thy tinh.

3.2. Két qua khio sat cic THL luan giao

Két qua theo ddi cac chi tiéu vé thoi gian
sinh truong, cac dac trung hinh thai, mic do
nhiém siu bénh va nang suat hat trong thi
nghiém khao sat cac t6 hop lai ludn giao,
chung t6i c6 cac nhan xét:

- Cac THL c6 thoi gian sinh truong tu
109 dén 117 ngay, trong d6 c6 7 THL c6 thoi
gian sinh truong twong duong gibng dbi
chung LVN10 (117 ngay), cac THL con lai co
thoi gian sinh truong ngin hon giéng ddi
chirng LVN 10.

- Cac THL c6 chiéu cao cay tu 160 cm
dén 190 cm, day 1a khoang chiéu cao kha phu
hop, gitip ngd c6 kha nang quang hgp, tao
ning suat cao, it bi do gay.

- Mitc d6 nhiém sau bénh: Cac THL bi
sau duc than dao dong tir 2% dén 12%, gidng
d6i chimg LVN10 bi sau hai ti 1& 5,8%.

- Nang suat trung binh cua toan thi
nghiém dat mirc 67,95 ta/ha. Gidng ddi chimg
LVN 10 dat nang suét 66,31 ta/ha, c6 10 THL
cho ning suat thap hon so véi ddi chimg, 18
THL cho ning suét cao hon ddi ching. Két
qua phan tich thong ké cho thdy c6 6 THL dat
nang suat trén 73,0 ta/ha cho nang suat cao
hon glong do6i chung LVNI10 mét cach chic
chin véi muc xac suat 95% (Bang 2).

Bang cha y tir két qua theo ddi trong thi
nghiém c6 3 THL dat ning sut hat cao nhat 1a
VN2 x IL 45 (78,06 ta/ha); 1114 x 1L45 (79,87
ta/ha); IL19 x IL45 (85,64 ta/ha), cung voi cac
chi tiéu nang suét, cac THL c6 thoi gian sinh
truong ngan 114-117 ngay, kleu cay dep, muic
d6 nhiém siu bénh thap, hat mau vang cam phu
hop v6i thi hiéu ciia nguoi tiéu ding.

Nhu véy, cac THL duoc lai tao tur Viét
Nam khi dua sang trong tai ving dong bang
Vién Chan Lao c6 kha nang sinh truong phat
trién tét, thich hop voi diéu kién trong trong
khung thoi vu tir thang 4 dén thang 8. So voi
gidng ddi chimg LVN 10, glong ngd hién
dugc Cong ty Gibdng cay trong trung uong
Lao nhap tir Viét Nam dé trong dai tra, trong
thi nghiém co6 nhiéu THL ¢6 trién vong, nang
suat cao hon, cac ddc trung hinh thai dep c6
kha nang phat tri€n thanh giong ngd lai méi
trong tai vung nghién curu.

Bang 2. Niing suit cac t6 hop lai trong thi nghi¢m (ta/ha)

AV10 AV20 VN2 14 1L34 IL87 IL19 IL45
AV10 66,90 66,51 60,08 70,04 71,58 78,25* 67,65
AV20 65,31 61,38 59,78 73,97 68,46 70,55
VN2 60,20 53,08 69,22 59,17 78,06*
114 61,37 77,88 69,95 79,87
IL34 61,65 62,22 65,37
IL87 69,04 70,61
IL19 85,64
IL45

Ghi chii: Giéng dbi chimg LVN 10 ning suat hat 66,31 ta/ha. LSD(05) = 6,67 ta/ha.
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3.3. Két qua xac dinh kha ning két hop
tinh trang ning suat hat cia cac THL

Két qua thu dugc & bang 2 cho thiy
ngudn bién dong do cac THL va gidng c6 Ftn
> Flt, nhu vy c6 su khac biét ro rét vé tinh
trang nang suat hat gitta cac THL thi nghiém.

Trén co sé phan tich phuong sai, nghién
chu da xac dinh gia tri kha ning két hop

chung va gia tri kha niang két hop riéng cua
cac dong. Két qua phan tich phuong sai kha
ning két hop (KNKH) (Bang 3) cho biét gia
tri F thue nghiém cua cac THL, gia tri to hop
chung va to hop riéng déu 1én hon F Iy
thuyét, diéu nay cho thdy cac t6 hop lai co
kha ning két hop chung va riéng khac nhau
mot cach chic chan.

Bang 3. Bang phan tich phwong sai kha ning két hop

Ng‘é%rr‘]gié“ Bac tw do Tsr:‘g(f;gh BT;:ng binh F thuc nghiém F Iy thuyét
: phwong
Toan bd 83 4850,84 58,44
THL, giéng 27 4442 50 164,54 24,37 1,67
Lap lai 2 43,78 21,89 3,24
NgAu nhién 54 364,56 6,75
Bang 4. Bing phan tich phwong sai kha ning két hop

Ngubn bién déng Bac tw do TS’;‘&;’;Z“ BT;:”;Z::Q F thuc nghiém  F Iy thuyét
Toan bd 83 1616,95 19,81
THL, giéng 27 1480,83 54,85 8,12 1,67
T4 hop chung 7 796,69 113,81 50,58 2,18
T4 hop riéng 20 684,14 34,21 15,20 1,76
Ngau nhién 54 121,56 2,25

Céc dong ngé thuan AV10; IL87; IL19 va IL45 c6 gia tri kha nang két hop chung dat gia tri
duong, dac biét c6 dong I1L45 c6 kha nang ket hop ri€éng cao nhat dat gia tri 6,8 (Bang 5).

Bing 5. Khi ning két hop chung ciia cac dong ngd thi nghiém

Dong AV10 AV20 VN2

14 TL34

IL87 IL19 IL45

KNKHC 0,69 -1,69 -3,99

-0,79

-6,99 3,03 2,94 6,80

Vé gia tri KNKH riéng (Bang 6) cho thiy
su sai khac ro rét gilta cac dong tham gia thi
nghiém. KNKH riéng cao nhat khi lai hai
dong IL19 véi IL45 dat 8,28, tiép dén cac cip
dong VN2 & IL45 dat 7,27; 1L34 & IL45
(5,56). Dic biét c6 dong 1145 vira c6 KNKH
chung va KNKH riéng cao, két qua nay phu

hop voi két qua cia nhom nghién ctru ngd BO
moén Cay luong thyc Truong DPHNN Ha Noi
khi khao sét cac to hop lai trong vu xuan 2006
tai ving dit bai ven séng Xuan Quan Hung
Yén, cac THL duogc tao tir dong 1L.45 t6 ra co
vu thé lai vuot tréi & tinh trang nang sut hat
(Nguyén Thé Hung & cs, 2006).
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Bing 6. Kha ning két hgp riéng ciia cac dong ngé thi nghiém

AV10 AV20 VN2 1114 IL34 IL87 IL19 IL45
AV10 -0,061 1,836 -7,778 7,701 -0,557 6,683 -7,815
AV20 3,024 -3,803 -0,521 4,650 -0,759 -2,530
VN2 -2,663 -3,911 2,204 -7,762 7,273
1114 1,212 7,663 0,176 5,556
IL34 -0,698 -1,371 -2,412
IL87 -4,902 -8,360
IL19 8,287
IL45
Nhu véy, ngoai dong ngd IL45, cac dong Tién hanh lai lai cac THL wu tG: VN2 x
ng6 khac nhu VN2, IL34, AV10 c6 nhicu dac  IL 45 ; 1114 x 1145 ; IL19 x 1L45 va dua di

tinh t6t, c6 thé coi 1a ngudn dong wu ti, nén
dugc st dung lam ngudn vat li€u trong viéc
chon tao giong ngo lai quy udc.

4. KET LUAN VA BE NGHI

4.1. Két luan

Céc to hop ngd lai c6 ning suét thyuc thu
tir 53,09 dén 86,00 ta/ha. Co 3 t6 hop lai dat
ning suét cao 1a: VN2 x IL 45 (78,06 ta/ha);
1114 x 1L45 (79,87 ta/ha); IL19 x 1L45 (85,64
ta/ha). Budc dau xac dinh day 1a cac to hop lai
uu ti c6 hinh thai cdy dep va kha nang chéng
chiu t6t, c6 thé sir dung dé phat trién thanh
gidng ngd lai trong tai ving dong bang Vién
Chan, nuéc CHDCND Lao.

Cac dong AV10; IL87; IL19 va IL45 c6
kha ning két hop chung cao. Vé KNKH riéng
cao nhat 1a dong IL45 tiép dén 1L34 va IL16.
bang chu y c6 dong IL45 vira c6 KNKH
chung va KNKH riéng kha cao. Cac dong
AV10; 1L87; IL19 va IL45 duoc danh gia la
ngudn vat liéu tét trong viéc chon tao gibéng
ngo lai.

4.2. Pé nghi
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khao nghlem trong cac vu toi tai ving dong
bang Vién Chan nuéc CHDCND Lao.
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