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Research on combine ability and utilization of three upland rice

WANG Chang-gui' , ZHAO Peng-ke', FENG Xiao-lei', WANG Xiang-dong’ ,
SONG Qian', WANG Hua-qi'*
(1. College of Agronomy and Biotechnology/Upland Rice Research Center, China Agricultural University, Beijing 100193, China;
2. Tangshan Academy of Agricultural Science, Tangshan 063001, China)

Abstract Three upland rice varieties, one traditional landrace (TL) and the other two modern varieties (MV) were
tested with 7 abroad rice varieties in the design of uncomplete diallel crossing of NC I method to study combining ability
and its genetic parameters of 9 characters. The results shows that TL had higher general compatibility in most tested
traits than MV. indicating that MV had partially combined the drought tolerance of upland rice and the high yield potential
of lowland rice, TL has more excellent genes for us to utilize in the upland rice breeding program. 4 crosses show
Positive specific combining ability effect,it comes from Positive specific combining ability effect of Spikelet numbers per
plant,filled grains per plant, seed set rate and productive panicles per plant. Main panicle and plant height should be
selected in early generations because of its high narrow-sense heritability. And filled grain number per plant, spikelet
number per plant, effective panicles per plant, grain weight and seed setting rate per plant should be selected in later
generations regarding its low narrow-sense heritability.
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Table 1 Materials, their origin and type
vt 1 44 R IR 28 531] k I mn A Al
OM997 1 foAE MV
PsBRC28 1 JEfE R MV
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TLVG 2218 I I TL
C71 1 A MV
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Table 2 Analysis of variance for tested traits in 21 diallel crosses

A5 5ok U HHE AR SR FEEK O M o TR Zi90% AR
X 2H [) 7% 5+ 2 1.18 2.51 1. 94 2. 04 1.37 0.96 1. 64 1.77
2H A IA] A2 20 7.83"  2.74" 11,49 46.55"  8.70™  8.94" 61.745  3.44°
LA 6 12,031  3.580  23.169" 96.51~ 1.107 9,491 15.706™ 1.576
EEPN 2 18.573™  0.663 16.859™  133.4047 10.126™ 0.027 250.175" 11.608
LA XA 12 9.449™  2.682" 4. 446" 6.205" 11.098™ 9,343 50.522°  2.970
12 292 1 1 1 1 1 1 1 1
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Table 3 Analysis of GCA for the traits tested
vt 1 44 R SR BRI FEHK R bk 5t TR E g0 AR
OM997 —81.62 —32.20 0.31 —11. 34" —0.88 0. 66 —0. 04 0.99
PsBRC28 —108.69° —246.80" 0.71 —3.40 —1.51 2.07" 0 —0.28
754 —61.49 41. 46 2.27" 2.46 —0.64 0.13 —0.06"  —0.61
TLVY 22 i —171.35° —283.87"  —1.43" —9.80 —4.40"  —0.38 —0.02 0.19
C71 —8.55 —27.47 —3.81™ —8.40 —0. 22 —1.15" 0.09° —1.15"
Tek Si Chut 322.38"  360.43" 0.27 26. 43" 5.60° —1.52" 0.06" 1.55°
Lallo 109. 31" 188. 46" 1.69" 4.06 2.05 0.18 —0.02 —0. 68
BFG 297 —169.98°  —33.01 —1.31" —8.52" —4.63" —0.12 —0.11" 1.50"
BLFF 502 —46.07 —54. 61 0. 69 —1. 86 —0. 63 0.21 —0. 04 —0. 30
A% TF 216.05* 87.63 0.61 10. 38" 5.26°  —0.08 0.15  —1.20"

2.3 BSAEHHRESNSW

INF 4 AT LLE AR 22 240 G W R R E A ) 8800 3K
25 KOV U8 WK 2 B G A i O A D 3 A ) S Pk
DL RCEE BRI T) i BAE R AR T AL g 21 A~ 44 rhAf
PLE HEAT 297 X PsBRC28, 245 297 X VL V§ £ 1 .
BFF 297 X Lall0, 5255 502 X PsBRC28, 5 FF 502 X
VLVE 2 B . B R 502 X Tek Si Chut, 2 #% 25 X
PsBRC28., 2 & 25 X PsBRC28., 2 & 25 X Tek Si
Chut 2% 97 X Lall0 75 FLBR ™ 5 0 FR R BC & )
brael| ITE ) N P S WS Sy B S [ B3 VA S ey Ry B

297 X PsBRC28 ., 52 #% 297 X VL.VG £ i . 5% 502 X
Tek Si Chut FlIZ 4% 57 X Lall0, H 4z Jhy it 6] 0 .
ELH% 297 X PsBRC28 FlI 2% 502 X Tek Si Chut f4
PR 7 I S B SAy R 4 S R RN LR R SR
B S 3 R A R 297 XL TG 22 P Y Ak
e YIS JEN A PRR:R y FISEAS A &L / ISR i
B 1 H TR O R R AL . A MR
A AR IR A 1 RO AR O L B A
S AEA TR 5 2] 5 35 K SF-  {H R X6 Bk 7
1 DTRR R A K .



4 BOoE K K E ¥R 2010 4E 45 15 %
F4 FHERWIEHRE S F(SCA) R4 7
Table 4 Analysis of SCA for every trait
HiRE RS SRR MARE  EEBEK O ME MR TRE O 459%E AR
BHG 297 X OM997 —37.55 229. 95 0. 41 —0.15  —2.58 —1.74" —0.07" 1.30"
G 297 X PsBRC28 529,71 714. 75" 0.48 2.32 13,21 —3.02" 0.12"  3.37"
HHG 297 X 754 —36. 49 —64.52" —0.57 3.25  —1.91 —0.56  —0.004 —0.70
R 297 XYL Y 221 201.18" 271, 41" 1.59" 2.72 5.17* —0.56 0.04 1.30"
R 297 XC71 126.38" —358.39" —0.61 1.92 2.95  —0.50 0.13"  0.03
ELF% 297X Tek Si Chut  —149.55"  —549. 89 —2.05"  —7.51 —0.43 .11 0.11" —1.27"
EHG 297X Lallo —633.69” —243.32" 0.75 —2.55 —16.41"  5.28" —0.32" —4.03™
EH% 502X OM997 —14.67  —191.05" —2.27"  —5.80" —0.76 0.78" 0.08 —0.10
FLHH 502 X PsBRC28 —185.60" —264.45" 0.37 —1.94 —5.60" 0.83 —0.03 —1.63"
ELFF 502X 754 —41. 80 152.08 0.55 —2.60 —2.50 —0.83 —0.03 —0.10
ELHE 502 X VLY 2 1 —183.93" —122.59" —1.53" —4.34"  —5.64°  0.51 —0.12" —1.10
ELFF 502X C71 —115.73°  —232.99" —0.05 1.46  —3.78 0.002 —0.08" —0.97
EF 502 X Tek Si Chut 164.33" 243.51" 2.19" 7.43" 7.36  0.21 0.14  0.93
S5 502X Lallo 377.40™ 415. 48" 0.75 5.80" 4.78  —1.49" 0.13"  2.97"
24 25 X OM997 52. 22 —38.90 1.87 5.95 3.34 0.96  —0.005 —1.20"
4% 55 X PsBRC28 —344,11" —450.30" —0.85 —0.38  —7.61" 2,20 —0.09" —1.73"
A% BF X 754 78. 29 —87.56 0.02 —0.65 4.41 1.39" 0. 04 0. 80
G T XL PG 24 —17.25  —148.83" —0.06 1.62 0.47 0.05 0.08  —0.20
AR BE X CT1 —10. 65 591,37 0. 66 —3.38  —4.60 0.50  —0.05 0.93
22 4% 3% X Tek Si Chut —14.78 306.37" —0. 14 0.09  —6.94" —1.32  —0.16™  0.33
2% 35 X Lallo 256.29" —172.16" —1.50"  —3.25 5.50" —3.80" 0.19"  1.07"
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Table 5 Eestimate of hereditary parameter for every trait
e 28 PERI A PEERS Tk ¢ FEEK K ® BRSO TRE O FEE AR
e i AE i 0.11 0.18 0.45 0. 80 NS 0.26 0.30 0.33
;A% T 0. 81 0.76 0. 68 0. 90 0. 62 0.92  0.92 0.67
— RGO 14 315.61 10 831. 22 3.68  166.12 NS 0.05 0.01 3.36
BEOREL G % 92 794. 71 60 870.05 1.83 21.67 34.12 4.23 0.02 3.36
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