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SUMMARY

Estimates on combining ability and heterosis for yield traits and fiber quality
in interspecific F1 of Gossypium hirsutum L. x Gossypium barbadense L.

The objective of this study was to estimate the general combining ability (GCA) of the parents and
specific combining ability (SCA) of hybrids, to identify good parents and hybrid combinations for
yield traits, quality fiber and can determine the heterosis of F1 hybrid combinations. In this study, 15
F1 hybrid combinations developed from line x tester mating design by crossing 3 lines (L591,
L1530, L1598) and 3 testers (HD138, HD139, HD147). Results analysis of variance components in
some yield and fiber quality traits showed that the phenotypic expression of these traits are
controlled by additive genes and non-additive genes. Except ginning percentage traits is controlled
equal by additive genes. Bolls per plant, boll weight, seed cotton yield, ginning percentage, fiber
strength, fiber fineness were influenced by additive gen effects, particularly fiber length is
influenced by non-additive gen effects. GCA were highly significant for L591 and HD138 for bolls
per plant, boll weight, seed cotton yield, fiber length and fiber strength. GCA were highly significant
for L591 x HD138 bolls per plant, seed cotton yield, fiber length and fiber strength. Result heterosis
estimates of hybrid combinations showed that two hybrid combinations L591 x HD138, L591 x
HD139 had highly heterosis for yield and fiber quality traits. Results also indicated that identification
and selection of best F1 hybrids should not be only based on GCA and SCA, but also based on
heterosis estimates of hybrid combinations.
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Hiéu qua tao giéng lai phu thudc rat 16n
vao kha nang két hop ciia bé me. Kha ning
két hop (KNKH) duogc coi 1 kha ning cia
mot ca thé hodc hai bd me cu thé tao ra thé

I. DAT VAN DE
Cay bong vai gilt vai trO quan trong
nhat trong tat cd cac loai cay lay soi boi

nhitng déc tinh ty nhién nhu mém, dan hdi,
giit nhiét tot... Trong 10 nim trd lai day,
cong tac chon gibng bong ngay cang quan
tam dén chat lwong, chu yéu la d6 bén xo,
d6 min xo va d¢ dai xo (Zhang, 2002).
Chiéu dai, do bén, d0 min xo cua céc
gidng bong hai dao (G. barbadense) co uu
thé hon han gidng bong ludi (G. hirsutum),
tuy nhién bong ludi co ning suit bong xo
cao hon (Rungis, 2005). Vi vdy, viéc can
thiét phai cai tién chat luong soi cho gidng
bong ludi doi hoi nhiing tiép can méi trong
chon gidng.
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hé con c6 ning suit cao. Panh gia KNKH
thuc chat 1a xac dinh tic dong cua gen.
Sprague & Tatum (1942) da phan biét hai
loai kha ning két hop: Kha nang két hop
chung va kha nang két hop riéng. KNKH
chung (GCA) la gia tri trung binh cua uu
thé lai qua quan sét thay & tat ca cac to hop
lai va duoc xac dinh boi yéu t6 di truyén
cong gop (do hiéu qua cua gen cong tinh).
KNKH riéng (SCA) la gia tri ¢ t6 hop lai cu
thé nao do so V01 gia tri trung binh, dugce
xac dinh boi yéu t6 siéu troi, yéu td troi, trc
ché va diéu kién méi truong (do hiéu qua
ctua gen khong cong tinh).
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Phuong phép lai kiém dinh “line x
tester” do Kempthomn (1957) dua vao phéan
tich thong ké dé udc doan kha ning phdi hop
cia cac gidng, nham du doan vai trd cua cac
hop phan gen trong viéc diéu khién céc tinh
trang, cu thé 1 xac dinh kha ning phdi hop
chung ctia bd me va kha ning phdi hop riéng
cta timg cdp lai trong loai ty thu phén va thu
phan chéo. Phuong phap phén tich lai kiém
dinh giup xac dinh bd me thich hop va t6
hop lai tot vé cac tinh trang nghién ciru.

bé phuc vu cho cong tac chon tao
gidng bong lai méi cé nang sudt cao va chat
lwong tbt, da st dung phwong phap lai kiém
dinh @& xac dinh kha niang két hop cua
gidng bong ludi va gidng bong hai dao,
nham chon ra cac gidng bong wu ti co kha
ning két hop cao.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUrU

1. Vat liéu nghién cru

Vit lidu nghién ctru bao gom: 3 gibng
bong ludi L591, L1530, L1598; 3 giong
bong hai dao HD138, HD139, HD147; 9 t6
hop lai Fy (theo kiéu lai kiém dinh “line x
tester”) va gidng bong VNO1-2 (d6i ching).

2. Phwong phap nghién ctru

- Phwong phdp bé tri thi nghiém danh
gid kha ndng két hop va wu thé lai vé tinh
trang ndang sudt va chat heong xo

Thi nghiém gdm 16 cong thic: Céc
cong thire duoc bé tri theo khdi nghu nhién
day du (RCB) v6i 3 lan nhic lai. Dién tich
modi 6 thi nghiém: 6 m?. Khoang cach: 0,9 x
0,25m/cay.

K¥ thuat trong theo Quy trinh k¥ thuat
trong, chim soc va thu hoach ciy bong

(10TCN 910: 2006, B Nong nghiép &
PTNT).

- Phwong phap d‘anh gla cdc dic diém
nong sinh hoc, cdc yéu t6 cau thanh ndng
sudt va chat lwong xo

Theo Quy pham khao nghiém gia tri
canh tac va gia tri st dung clia cay bong
(10TCN 911: 2006, Bd NN & PTNT)

Phuwong phdp phan tich va xir Iy s6 liéu

Phan tich phuong sai va xac dinh kha
nang ket hop theo phuong phap phan tich
cua Kempthorne (1957)

- Uu thé lai trung binh (Mid-parent
heterosis):

F,—MP

Hm % = x100

- Uu thé lai chuan (Standard Heterosis):

E -S,

Hs% = Lx100

t
Trong d6: Fi: Gia tri (tinh trang) cua
con lai Fy
MP: Gia tri trung binh ciia giéng b6 me

St: Gié tri cua giong chuan dang trong
pho bién trong san xuat

I1I. KET QUA VA THAO LUAN

1. Panh gia cac dic diém néng sinh hoc,
cac yéu t6 cau thanh nang suét va chat
lwong xo chinh cta cac giong bong luoi
va bong hai dao

Thi nghiém danh gia cc dic diém nong
sinh hoc, yéu td cau thanh ning suit va chat
luong xo cia cac gidng bong duoc tién
hanh tai Vién Nghién ctru Bong va PTNN
Nha Hb. Két qua danh gla cho thay cac
gidng bong ludi c6 cac yeu t6 céu thanh
ning suit cling nhu ning suét cao hon han
so véi cac gidng bong hai dao. Ning sut
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bong hat cia 3 gidng bong ludi dat cao nhat
la L591 (25,5 ta/ha), L1530 (24,6 ta/ha),
L1598 (27,0 ta/ha). Trong khi do, két qua
phan tich cac chi tiéu vé chat luong xo di
cho thiy, ngoai trir chi tiéu vé chiéu dai xo

la co su sai khac khong déng ké gilta cac
gidng bong 1u01 va cac giong bong hai dao,
cac ch1 tiéu vé do min xo va do bén xo cia
cac giéng hai dao tét hon dang ké so voi
cac gidng bong ludi (bang 1).

Bang 1. Cac yéu to cau thanh nang suat, nang suat va chat lugng xo
cua cac giong nghién ctru

. < Sé Khéi |Ning suat| Ham . | D6 min | D bén
Tén Naudn qé Nam thu 2/ca Chieu dai
iéng guon goc thap qualcay Iu’?’ng thwe thu | lwong X0 (mm) X0 X0
g j (qua) | qua(g) | (ta/ha) | xo (%) (Mic) | (g/tex)
L591 An bo 1984 12,4 6,9 25,5 36,8 33,6 4.1 34,7
L1530 | Trung Quéc 2000 11,7 6,7 24,6 39,3 32,2 3,8 33,3
L1598 | Trung Quéc 2001 13,0 6,3 27,0 442 32,5 3,8 34,5
HD138 Ai cap 1984 334 2,3 19,4 38,6 33,8 3,2 44 .4
HD139 21,8 2,69 15,2 36,8 33,9 3,2 442
HD147 17,3 2,79 15,7 38,4 34,9 3,5 43,5

Tir két qua nghién ciru trén, tién hanh
tao cic to hop lai theo phuong phéap lai
kiém dinh véi 3 dong la: L591, L1530,
L1598 va 3 dong thu l1a: Hb138, HP139,
HDP147, tir 46 xac dinh kha nang két hop
chung cua cac gidng bong bd me, kha ning
két hop riéng cia timg to hop lai va wu thé
lai cua céc to hop lai.

2. Phan tich mét sb thong s6 di truyen
trén moét sé tinh trang vé ning suét va
chét lwong trong lai khac loai gitra bong
ludi va béng hai dao

Két qua phan t1ch cac thanh phan
phuo‘ng sai & mot s6 tinh trang vé nang
sudt va chat lugng xo (bang 2) cho thiy
binh phuong trung binh do con lai c6 y
nghia trén cac tinh trang nghién cuu,
ching to c6 su khac nhau giira cac kiéu
gen tham gia nghién ctru. Binh phuong
trung binh do hiéu tmg GCA va SCA déu
da do tin cdy trén cac tinh trang: SO
quéa/cdy, khdi lugng qua, ning suit bong
hat, chiéu dai xo, d6 min xo, do bén xo,
diéu nay chi ra rang su biéu hién kiéu hinh
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clia cac tinh trang nay duoc didu khién baoi
thanh phan gen cong tinh va gen khong
cong tinh. Két qua nay phu hop véi nhiing
nghién ctu trudc didy cua Rokaya & cs
(2005), Khan & cs (2005), Rauf & cs
(2006), Panhwar (2007), Samreen & cs
(2008), Karademir & cs (2009), Jatoi & cs
(2011). Trir tinh trang d0 min xo, binh
phuong trung binh do “testers” khong co y
nghia, cho thiy viéc hinh thanh tinh trang
do “lines” 1a chinh.

Binh phuong trung binh do line x tester
khong c6 y nghia trén tinh trang ham lugng
x0, khing dinh chi c¢6 sy déng gop cua cac
gen cong tinh, pht hop véi két qua nghién
ctru trude day cua Cheatham & cs (2003),
Rokaya & cs (2005), Soomro (2007), Basal
& cs (2011).

Phuong sai tinh cong lon hon phuong
sai tinh trdi (82> &°p) trén cac tinh trang sd
qua/cdy, khdi luong qua, ning sudt bong
hat, ham lugng xo, d§ min xo va do bén xo,
cho thy hoat dong ciia gen cong tinh chiém
vu thé dbi voi cac tinh trang trén. Riéng ddi
voi tinh trang chiéu dai xo thi hoat dong
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ctia gen khong cong tinh chiém wu thé (8%p > &%).

Bang 2. Phan tich phurong sai & mot s tinh trang vé nang suat va chat lugng xo bong

Nguén So | Khoi | Nangsuat| Ham | a4 | Bamin | Do bén
bién déng af qualtzay Iu’(_:vng bong hat | lwong xo xo (mm) | xo (Mic) | xo (g/tex)
(qua) | qua(g) | (ta/ha) (%)

Nhéc lai 2 5,63* 0,31 2,38 5,40* 11,53 0,08 12,73**
Con lai 8 | 18,80** | 0,74** 56,71* 6,00** 4,32%* 0,56** 30,99+
GCA (lines) 2 | 14,62 | 0,62 | 4949* 10,70* 4,09* 1,27 49,92**
GCA(testers) 2 | 39,35** | 1,61** | 121,50* 8,27** 3,07* 0,22 52,04**
SCA (line x tester) 4 | 10,62** | 0,36* 29,92** 2,50 5,07** 0,39* 11,01**
Sai s6 28 1,65 0,01 5,26 1,20 0,65 0,10 2,03
8%gca 1,81 0,08 6,40 0,78 -0,17 0,040 4,44
&%sca 0,57 -0,02 -0,98 -0,60 1,69 0,042 -2,93
5%gca 16%ca 3,21 -3,65 -6,55 -1,29 -0,10 0,95 -1,52
52 3,64 0,17 12,79 1,56 -0,33 0,08 8,88
&% 0,57 -0,02 -0,98 -0,60 1,69 0,042 -2,93

df: D3 ty do; 8%gca: Phuong sai kha ning két hop chung, 8%c.: Phuong sai kha ning két hop riéng;
&a: Phuong sai tinh cOng, 8°p: Phuong sai tinh troi; *: Mirc y nghia P < 0.05; **: Muc ¥ nghia P < 0.01

3. Kha nang két hop chung (GCA) va kha nang két hop riéeng (SCA) cac tinh

trang vé ning suat va chat lwong xo bong cla cac té hop lai gitra bong ludi va
bong hai dao

Béng 3. Kha ning két hop chung trén mot s6 tinh trang ciia cac gidng bong bd me

Gibng | S® qualcay | Khéi lugng 'g:%sh”;t Ham lwong | Chidu dai | B min xo | D8 bén xo
(qua) qua (g) (talha) x0/(%) X0’ (mm) (Mic) (g/tex)
Dong
L1530 -1,12* -0,29* -2,10* -0,19 0,12 0,15 -0,26
L591 1,39* 0,22* 2,563** -0,98** 0,61* -0,43* 2,47
L1598 -0,26 0,07 -0,43 1,17 -0,73* 0,28* -2,21*
Sai sb 0,43 0,11 0,76 0,30 0,27 0,11 0,48
Dong thir
HD138 2,24** 0,43** 3,85** 1,07* 0,60* -0,04 2,71**
HD139 -0,34 -0,02 -0,38 -0,30 -0,03 0,17 -0,87
HD147 -1,90** -0,41** -3,47** 0,77 -0,57* -0,13 -1,85**
Sai s6 0,43 0,11 0,76 0,30 0,27 0,11 0,48

*: Mitc y nghia P < 0,05; **: Mtic y nghia P <0,01

Kha niang két hop chung dic trung cho  nang truyén lai cho thé ¢ sau, c6 y nghia
hiéu qua cua cac gen cong tinh, d6 la hop  trong qua trinh lai tao giong.

phan di truyén cd dinh ma gidng d6 co kha Giéng bong L591 cho GCA cao va ¢6

nghia & cic tinh trang: S6 qua/cdy, khdi
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luong qua, ning suat bong hat, chiéu dai xo

va do bén xo (bang 3).

Gidng bong L1598 cho GCA cao va ¢

y nghia &

Gidng bong HD138 cho GCA cao va co
¢ cdc tinh trang: S6 qua/cay, khoi
luong qua, nang suat bong hat, ty 1& xo,
chiéu dai xo va do bén xo.

vy nghia ¢ tinh trang d§0 min xo va ham
luong xo.
Béng 4. Kha ning két hop riéng cia cac to hop lai
T6 hop lai So (q“a,',l cay ILI:::IQ hll::sr:%shu;t Iw;:;n xo | Chieu dai | Bomin | B ben
qua) qua (g) (talha) (%) xo (mm) | xo (Mic) | xo’ (g/tex)

L1530 x HD138 0,01 -0,38* -2,36 -1,15** -1,25* -0,39 -1,1
L1530 x HD139 -0,75 0,08 0,06 0,59 1,24* 0,14 0,41
L1530 x HD147 0,74 0,30 2,30 0,56 0,01 0,24 0,69
L591 x HD138 1,52 0,34 2,88* 0,77 1,46** -0,03 2,16*
L591 x HD139 0,96 -0,0008 0,87 -0,15 -1,12* -0,05 -0,05
L591 x HD147 -2,36** -0,34 -3,75** -0,62 -0,34 0,09 -2,14*
L1598 x HD138 -1,40 0,03 -0,52 0,38 -0,21 0,41* -1,09
L1598 x HD139 -0,22 -0,08 -0,93 -0,44 -0,12 -0,09 -0,36
L1598 x HD147 1,62 0,04 1,46 0,06 0,32 -0,32 1,45
Sai s6 0,74 0,18 1,32 0,42 0,47 0,18 0,82

*: Mitc y nghia P < 0,05; **: Mtic y nghia P <0,01

Kha ning két hop riéng dic trung cho
hiéu qua cua cac gen khong cong tinh, do 1a
hop phéan di truyén khong cb dinh, co
nghia 16n trong khai thac wu thé lai.

Tt ca cac tinh trang déu co gia tri SCA
c6 y nghia & mot s6 to hop lai, cho thiy
hiéu qua cta gen khong cong tinh chiém vu
thé ddi véi cac tinh trang trén.

Té hop lai L591 x HD138 cho gié tri
SCA cao va c6 y nghia & cac tinh trang: S6
qué/cdy, ning suit bong hat, chiéu dai xo
va d9 bén xo.

T hop lai L1598 x HD138 cho gia tri
SCA cao va c6 y nghia ¢ tinh trang do
min Xo.

4. Mirc d6 wu thé lai cua cac té hop lai

Vé nang suat, cac yéu t6 cau thanh nang
suat va chat lwong xo béng
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Uu thé lai 1 hién twong con lai F c6
gia tri tinh trang cao hon so véi bd me
ching. Hién tuong nay la do két qua cua
hiéu qua trdi, siéu trdi va dang tuong tac
gitta cac gen khac locus.

Bong ludi va bong hai dao thudc loai tir
bdi. Bong co thudc loai ludng boi. Khi lai
gilta cac loai bong ludng boi voi cac loai
bong tr bdi thi khong c6 kha nang dau qua
hodc c6 dau qua thi con lai bat duc. Nguoc
lai, khi lai gitra cac loai tir boi hoac gitta cac
loai ludng bdi voi nhau thi c6 kha nang dau
qua va con lai hitu duc. Ung dung két qua
ndy nguodi ta tao ra nhimg giéng lai khac
lodi c6 wu thé lai cao. Cac con lai khac loai
giita bong 1udi va bong hai dao thuong co
vu thé lai vé chiéu dai xo nhung giam do6
min xo va d0 chin xo (Trén Thanh Hung,
1995).



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Vé sé qua/cay: Mirc uu thé lai dat trung
binh la Hm% = 18,76%, Hs% = 24,41%.
Pay la yéu t quan trong cdu thanh UTL vé
ning sudt. Nhirng t6 hop lai ¢6 wu thé lai
trung binh va vu thé lai chuan cao 1a L591 x
HD138, L591 x HD139.

Vé khéi luong qua: Mt do vu thé lai
dat trung binh 1a Hm% = 29,67%, Hs% =
4.62%. Nhitng t6 hop lai c6 vu thé lai trung
binh cao la L591 x HD147 (39,44%),

L1598 x HDI39 (34,79%) va L1598 x
HD147 (35,22%).

Vé ning suat bong hat: Hau hét cac con
lai déu biéu hién uu thé lai vé& ning sut,
mirc d6 biéu hién wu thé lai dat trung binh 1a
Hm% = 42,06%, Hs% = 19,86%. Nhiing t6
hop lai ¢6 uu thé lai trung binh va uu thé lai
chudn cao 1a L5391 x HDI138 (106,85%,
68,45%), L591 x HD139 (69,71%, 28,33%).

Bang 5. Uu thé lai cta céac t6 hgp lai vé ndng suat va cac yéu to cau thanh ning suat

. ) S6 qualcay Khéi lvgng qua Ning suét

Cac to hop lai
Hm% Hs% Hm% Hs% Hm% Hs%

L1530 x HD138 13,61 34,43 25,36 -14,67 58,77 4,93
L1530 x HD139 8,09 1,10 25,78 14,67 44,18 6,71
L1530 x HD147 10,81 0,33 29,59 18,00 37,25 12,23
L591 x HD138 54,46 73,33 17,09 10,00 106,85 68,45
L591 x HD139 50,01 43,33 29,15 5,50 69,71 28,33
L591 x HD147 0,77 5,57 39,44 4,70 7,95 21,35
L1598 x HD138 2,10 28,90 30,57 3,97 12,65 27,51
L1598 x HD139 1,42 15,00 34,79 -5,03 4,83 2,36
L1598 x HD147 27,60 17,67 35,22 4,47 36,37 6,87

Trung binh 18,76 24,41 29,67 4,62 42,06 19,86

Hm: Uu thé lai trung binh, Hs: Uu thé lai chuan

Bang 6. Uu thé lai cua céc to hop lai & mét s6 tinh trang chét luong xo

. . Ham lwong xo Chiéu dai xo D6 min xo’ Do bén xo
Cac to hop lai
Hm% Hs% Hm% Hs% Hm% Hs% Hm% Hs%
L1530 x HD138 42,30 16,33 72,16 9,11 -40,58 -25,00 39,88 16,72
L1530 x HD139 49,74 15,39 80,85 15,21 -33,87 -9,65 32,43 10,08
L1530 x HD147 42,34 16,67 58,02 9,44 -33,42 -13,89 31,50 7,82
L591 x HD138 70,81 8,92 72,64 19,57 -46,56 -29,86 86,90 36,12
L591 x HD139 58,89 14,54 50,90 9,11 -46,51 -25,69 68,85 17,36
L591 x HD147 60,96 14,46 58,27 9,88 -48,17 -29,10 57,21 7,50
L1598 x HD138 51,83 13,44 47,37 9,77 -26,90 -5,83 33,90 10,50
L1598 x HD139 48,86 19,30 55,97 8,03 -32,63 -11,80 38,46 1,29
L1598 x HD147 44,36 21,68 54,65 7,70 -40,34 -22,92 52,40 3,97
Trung binh 52,23 15,64 61,20 10,87 -38,76 -19,30 49,06 12,37

Hm: Uu thé lai trung binh, Hs: Uu thé lai chuén
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Tinh trang ham luong xo: Tat ca cac
con lai déu biéu hién muc wu thé lai so voi
trung binh ‘pé me va giéng ddi chimg cao,
muc uvu the lai dat trung binh 1a Hm% =
52,23%, Hs% = 15,64%. Nhiing t6 hop lai
c6 murc wu thé lai trung binh cao trén 50%
la L591 x HD138, L591 x HD139, L591 x
HD147, L1598 x HD138.

Tat ca cac to hop lai déu biéu hién uu
thé lai cao vé tinh trang chiéu dai xo va do
bén xo, mic wu thé lai vé tinh trang chiéu
dai xo dat trung binh 1a Hm% = 61,20%,
Hs% = 10,87%, vé tinh trang d6 bén xo 1a
Hm% = 49,06%, Hs% = 12,37%.

Céc t0 hop lai déu biéu hién murc d6 vu
the lai am v¢ tinh trang d6 min xo.

T4 hop lai L591 x HD138 cho SCA cao
c¢6 ¥ nghia & cac tinh trang ning suat, chiéu
dai xo, do bén xo nén cho mirc d6 biéu hién
vu thé lai cao & cdc tinh trang trén.

Qua két qua danh gia cac t6 hop lai, di
chon dugc to hop lai ¢6 wu thé lai 16n vé
ning sudt va chat lwong xo la L591 x
HD138, L591 x HD139. Céc t6 hop nay s&
tiép tuc dwoc nghién ctu dé c6 thé dua ra
san xudt giéng bong lai F1 ¢6 ning sut cao
va chét luong xo tdt.

IV. KET LUAN

1. Biéu hién kiéu hinh cua céac tinh
trang s6 qua/cay, khdi lwong qua, ning suit
bong hat, chiu dai xo, d6 min xo va do bén
xo duoc diéu khién boi thanh phan gen
cong tinh va gen khong cong tinh. Gidng
bong L591 va HD138 cho GCA cao vacoy
nghia ¢ cac tinh trang: S6 qua/cdy, khdi
luong qua, ning suat bong hat, chiéu dai xo
va d6 bén xo.

2. Tb hop lai L591 x HD138 cho gia tri
SCA cao va ¢ y nghia ¢ céc tinh trang: S&
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qua/cdy, nang suat bong hat, chidu dai xo
va d6 bén xo.

3. Két qua danh gia vé muc do biéu
hién wu thé lai cho thiy t6 hop lai L591 x
HDI138, L591 x HD139 ¢6 uu thé lai cao vé
cac tinh trang ning sut va chét lugng xo.
T6 hop lai L591 x HD138 ¢6 trién vong s&
dua vao trong thir nghiém.
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