BREF4H
2006 4E 4 5 503 ~ 508 |

B B ¥ i#t

ACTA AGRONOMICA SINICA pp. 503 -508 Apr., 2006

Vol.32, No.4

REXKES RVABENRFMAEZSH
xx MEFE" x| ¥ ®hFF EaF MAX

(BMKFEYRELEBEIELRE, ILHHM 225009)

W OE:LRERIOTAXRASHEIM p+ g +2pg XMBTHART 50 M55, TR T MR RVA K 7 M HEHERS
BAHRERR. FREY, (DK RVAEHERYFE ZHER, P LIEEE QSRR B RN X 249 P, &
RH KN 122.33 P; ER B/ RBLEE , BB AN 79.5C, RIEA N 76.92C; Q)T B RZ AN E R HRH AT E
&, BRI B UIREE [ ¥6 10 3 MERZFTFRIBE T RA; QIUIREF £ 8 ¥ M@ RN %, (8 55 70 [ % 45 (X
FERBENBEFRAY, T ERE LA MILEEFM E YRR (4)RF 5 TEER RVA BEH
RZEHXFEERTR P EGERE SEME TIRE EFE 4 MR E, RS EA 5 RE RVA SHHE
BITRBEFNEMRX, THK I MERUBLAENFARTR, , HEXXRREBEKF.

S . WK FEW RVA BB e Fh R 3
HE S 5513

Heterosis Analysis of Starch RVA Viscosity in Waxy Corn
LU Fang-Fang,LU Wei-Ping" ,LIU Ping, SHEN Xin-Ping, WANG Ji-Feng and LIU Xiao-Bing
(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province , Yangzhou University, Yangzhou 225009, Jiangsu, China)

Abstract: Ten waxy com inbreds and their fifty hybrids by p + ¢ + 2pg genetic design were used to investigate the
heterosis of starch RVA viscosity. The results showed: (1) all the RVA characteristics of the fifty hybrids had a wide
genetic variations, among which Setback (SB) was the largest, ranged from 122.33 cP to 249 cP, Pasting Temperature
(PTP) was the smallest, ranged from 76.92°C to 79.5°C; (2) the differences of all the RVA pasting properties of hybrids
were higher than those of the parents, and the means of the peak viscosity(PV), breakdown(BD), SB of all the hybrids
were higher than those of the parents; (3) over-MP heterosis was found in BD, over-LP heterosis in PV and SB, no
heterosis was found in Trough Viscosity(TV) , Final Viscosity(FV), Peak time (PT) and PTP;(4) PV, TV, BD and SB of
the hybrids were significantly correlated with those of their female parents and mid-value of parents, while FV, PT and PTP

were not.
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1.1 ABigit

2002 SEBKEEFH 10 M2 ERERAXHRE
KRG FEERHH, 45 K8 1.2.3.4.5.A.B.C.D.
ERA p+ g+2pg BHEBEAXZFH 10T URER
R S0 T, 2003 FHEMEFEARERKXF,,

F—A45HRE BA ERXF,,KXF, MRS
O AFHASHILEERN,EE 3R, /AEEHN 7 o,
1.2 MEREHRE

AT B RIEMHE R, LW ES /PR
FRRUENHEE 10~ 15 %, B TEL, H2)5#17
ATER, UEHKAZKRBHES.F, RF, HEH
BAFRAE R B2 i,
1.3 2% RVA BiEMERNME

HANRRABEXIBER  FBBEL 3K
BREBAR,JIEAXTKERBEREL 3 KRIASTR
KEBAZHMEFE.L 2 KBE, RARKHNE
Newport Scientific {{ 8§ 2> 5] 4 7 #9 3-D & RVA, #®
Tk STORAMEERM RVARE )N RLE
BEAGAE {4 {5 36 BF (peak viscosity, PV) . S {HFE
(trough viscosity, TV) % {HF B (final viscosity, FV).
UURE{E (break down, BD) . [EI¥%{H (sethack, SB) Mifk
B [A] (peak time, PT)#1#]4k i B ( pasting temperature,
PIP), ME 1 HiR,PV N RVA R BB A HE
BE,TV 2 RVA R BEMAMEE ,FV 5 RVA 52
BSHWEE,BD APV S TVHEME,SBHFVE TV
HY2E{E, PT 3k B PV BT E RYBS ], PTP N B 3T
RERTHEEANORE, SMREEHNE 3 K.
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Fig.1 RVA profile of waxy corn starch
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2.1 FEREH RVARBHERNES
RIFIHTRAES RVAREHREBEHT

MUBRHLERBEE, TURS, HiXF4x0 74
RVA 2800 R8I 405 8] (PT) FIBI 4638 B (PTP) 51 3L

s T BPHFERBELR. HPEAHENER
REEEK, R 20.27% , ZHERBAAEH 230 P, B/
{524 120.33 cP, 25 ¥E K 109.67 P, AR R BB/
SR E N 0.90% , A EHR 1.45 C,

K1 FERBRVANKEROPHBENLRBESE
Table 1  Means and difference of starch viscosity traits in parents
FA [ 21:¢°7; 3 BHEMBE VURE KERE EI¥% NfLatE LT 4
Parent PV ™ BD FV SB PT PTP
1 1262.33 391.00 871.33 564.00 173.00 3.42 77.98
2 1231.67 385.00 846.67 569.33 184.33 3.54 78.73
3 997.33 323.00 674.33 538.67 215.67 3.53 78.00
4 1150.67 402.00 760.50 603.00 153.00 3.96 79.33
5 1086.00 356.00 730.00 476.33 120.33 3.67 78.88
A 1027.33 329.67 697.67 492.33 162.67 3.53 77.88
B 1012.33 318.33 694.00 495.61 177.33 3.65 78.63
c 1036.67 339.00 697.67 493.33 154.33 3.58 .15
D 929.33 322.67 606.67 552.67 230.00 3.76 ..72
E 1040.33 286.67 753.67 467.67 181.00 3.51 8.97
F- 38 Mean 1077.40 345.33 733.25 525.30 175.17 3.61 78.63
A5 Range 333.00 115.33 264.67 135.33 109.67 0.53 1.45
ERRH CV 9.74 11.23 10.80 9.77 20.27 5.91 0.90
FAEER (F) 46.07** 31.97"* 26.70"* * 6.68"* st 1.97 2.05

Difference of the parents

2.2 ZFEH RVAREBERNER

EI%ENER R BBA, N 16.61% , FHERG B K

R2PIH T MR RVA BEERBEMT {55249 P, B/MEY 122.33 cP, W W 126.67 cPo
HREHER TUES, SHRZMHO 7P RVAS  THEBRFENER RSN/, 0.98%,
BHRERBENES. AEARA—#, PN

%2 ZREMNRYRVAREEROTHMERS R DHE
Table 2  Means and difference of starch viscosity traits in hybrids
bl L3t ;o LRt 4 U AEME Bl LA MLEE
Hybrid PV ™ BD FV SB PT PTP
IxA 1119.00 333.33 785.67 543.00 209.67 3.45 .72
1xB 1132.33 330.00 802.33 541.67 211.67 3.38 78.68
1xC 1165.00 337.00 828.00 511.00 174.00 3.33 7.67
1xD 1282.33 353.00 929.33 519.00 166.00 3.40 .50
1xE 1062.00 315.67 746.33 488.67 173.00 3.31 77.68
2xA 1037.67 328.67 709.00 494.67 166.00 3.36 71.92
2xB 1170.67 337.67 833.00 537.00 199.33 3.62 78.43
2xC 1242.67 330.00 912.67 507.67 177.00 3.31 71.78
2xD 1146.33 328.33 818.00 516.67 188.33 3.45 78.30
2xE 1222.00 347.33 874,67 509.33 162.00 3.47 71.95
3xA 1063.00 309.33 753.67 523.67 214.33 3.53 .07
3xB £92.00 293.00 599.00 508.67 215.67 3.73 .57
3xC 843.67 279.67 564.00 517.67 238.00 3.87 79.37
3xD 994.00 286.33 701.67 509.33 223.00 3.51 78.92
3xE 892.67 258.00 634.67 506.33 248.33 3.65 78.83
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Hybrid PV v BD FV SB PT PTP
4xA 1086.00 334.33 751.67 495.67 161.33 3.29 78.57
4xB 1178.67 330.00 848.67 521.00 191.00 3.40 78.22
4xC 1162.33 355.67 806.67 513.00 157.33 3.51 78.28
4xD 1278.33 348.00 930.33 509.67 161.67 3.29 78.48
4xE 1120.33 345.00 775.33 501.67 156.67 3.44 77.67
S5xA 1002.33 312.00 690.33 464.00 152.00 3.29 78.65
5xB 1240.67 356.67 884,00 562.00 205.33 3.49 78.93
SxC 1093.33 340.00 753.33 510.67 170.67 3.36 78.85
5xD 124467 334.00 910.67 492.00 158.00 3.49 78.13
5xE 1006.33 309.33 697.00 448.33 139.00 3.51 78.22
Ax1 1104.33 309.33 795.00 471.67 162.33 3.42 76.95
Bx1 1200.00 336.00 864.00 535.00 199.00 3.35 78.63
Cx1 1248.33 350.00 898.33 560.00 210.00 3.45 78.42
Dx1 1162.00 336.33 825.67 495.67 159.33 3.40 77.15
Ex1 976.67 301.67 675.00 456.67 155.00 3.45 76.92
Ax2 1236.00 328.33 907.67 507.33 179.00 3.42 78.87
Bx2 997.67 298.00 699.67 492.00 194,00 3.45 77.90
Cx2 1158.33 340.00 818.33 499.33 159.33 3.38 77.63
Dx2 1061.33 328.00 733.33 522.00 194.00 3.49 78.67
Ex2 1219.00 332.33 886.67 496.67 164.33 3.40 77.97
Ax3 817.00 232.00 585.00 436.67 204.67 3.67 78.48
Bx3 1011.00 302.00 709.00 531.33 229.33 3.56 78.73
Cx3 847.33 240.00 607.33 441.33 201.33 3.55 78.52
Dx3 786.33 245.33 541.00 494,33 249.00 3.78 79.38
Ex3 1070.67 286.33 784.33 519.00 232.67 3.55 78.93
Ax4 1216.33 353.67 862.67 524.33 170.67 3.33 79.12
Bx4 1084.00 335.00 749.00 528.67 193.67 3.40 78.45
Cx4 1197.33 350.67 846.67 513.67 163.00 3.45 78.50
Dx4 1105.00 331.00 774.00 484.67 153.67 3.33 78.20
Ex4 1229.33 197.67 1031.67 320.00 122.33 3.47 78.57
Ax5 1200.67 356.33 844.33 523.33 167.00 3.27 78.68
Bx5 1139.33 338.00 801.33 537.67 199.67 3.29 78.87
Cx5 1170.33 362.33 808.00 513.33 151.00 3.51 78.53
Dx5 1014.00 347.67 666.33 571.33 223.67 3.60 79.15
Ex5 1138.00 345.00 793.00 494.33 149.33 3.42 78.40
FH1 3 Mean 1101.37 320.31 781.07 504.45 184.15 3.46 78.42
35 Range 496.00 164.67 490.67 251.33 126.67 0.60 2.58
EREM v 11.39 1.3 13.42 7.8 16.61 4.14 0.98
Miﬁ]fi(}i{ds 120.18" " 56.09" * 132.76" * 30.95° " 32.38"" 8.33" " 2.68""
BaR2MmE L RBEATUEN,7 MR RVA  HHEH.

FEERMZEYRFRTRA, TAGERE S
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Table 3

Performance and heterosis of starch RVA viscosity traits and their significance

_Ex AFRFE HTHEE

N-F3 B HEE
#HR RFhI B 2ok 3 b3l o = = = = =
Trait Over-Hp  Betweon  Lower than gﬁi; gﬁ:{‘; 3‘;22‘;: E-FF F-W §-IP
number parents LP number

EAH B PV 18 22 10 -4.19 2.17 9.79 -49.32" " 23.99 97.25
AHERBETY 3 29 18 -13.78 -17.3 0.66 -51.73 -25.02 1.68
SAEMBE FV 7 27 16 -8.84 -3.75 2.2 -51.41""  -20.84"" 9.83
JLRE{E BD 25 15 10 0.44 6.54 14.15 -2.27 47.82° 97.91"
[E1% {4 SB 22 21 7 -3.4 5.61 18.13 -8.00 8.98 26.09"*
NLrd | PT 7 8 35 -6.29 -4.31 -2.15 ~0.24" -0.16" -0.07"
WL B EE PTP 13 11 26 -0.62 -0.27 0.09 -0.49" -0.21 0.07

H—FPHEHRABEENRZY, FIRERF 3 Wi

EBEHEPRRY SERENEFENFER
BEMBMERAS MAERE LKEREMHLER
ERBEEREG A ERSBE, BLet AR 1w
BRBEBRFRS, X 4 MORFFEEFFRE.
VXN TREFMESFEFLIANRYAERAAE
A EAZHRPMSBASEBENEREPEDER
R ABERK,
2.4 FEV RVAREERNFTFHEXSW
RA4FFHTEER RVAFEHERHETH
ERERETURSE, #5848 PREMHEXEE
EEFNE AENE UIRE . EEE 4 MEREY
BB THRBENIEMX; R 5RAMMXENR
BEREHREBBEMXAT, RERE ML
] LB BEX 3 MR T S A K AR E MM
XBEREDBEKE. MANKFTLUE HERH
LRI, Hfb 6 MERWAF, SHEMHELRH
KFRXE, TUERX 6 MERFEFHEMAT
A4, MM LR EZ XA E Rk,

24 SR RVARREROFRFHERY
Table4 Correlation coefficients of starch RVA

¢h y and their parents

F, 58% F 5% F, 5%l
RVA BE o odtheir  F, and their F, and their

female parents male parents mid-value of parents

BT PV 0.3732" " 0.1735 0.5252" *
BEME TV 0.4017" * 0.1197 0.5470" *
UURE{E BD 0.3739" " 0.1034 0.4126" "
SRR FV 0.2731 ~0.2407 0.0280
EI¥%{H SB 0.4537" " 0.2490 0.5069" *
¥ {eet @ PT -0.0813 -0.1323 -0.1552
MABRE PTP -0.2207 0.0630 - 0.1116

JFEM RVA REH RO MRS SR Mk
REYRBHEE 2R BE MERBBEY
WEXRMBREFRZMF, HKLEREHE F
B, Nt ERY,F, FRAIRESEHE R
R ETiRERRER RVA B R ZMMHEL
BRERF, RN THRSETEHHEZEAMNER,
RREADERMEFEBEERNEGTER, HK. &
¥ RVA BEHRAG R HEEREREEAL
BT, AMERERBEGAXAT(NEERE),
T SR B R B8 /D BOF, (TR L B 3%
Bt ). Bk, £ FESA AN E
HAEREHEROARATE XN F. EXHRER
FANREFASENE P RRAY GEFENE
EENEERBENBEERL . BAHNEREER
FEREXHRS TAEFNE LERHE HLE
EHERARMPRE. XEVEFHRHERFERN
EHAFERMESR, BEAHREWSRSEFBE
MAEFFIERBOTHRERK, MEEEME
R VTREAE B 5 e, M 6 FUE X 2 MERE
BB XREREE, B THANEEARRBRE
%, Bl B R et , 3 DU AR Lt EI B SRR
R TERE , By 2 F 60 00 4k B 1] £ L0 6 3R 60 B0 1L B
5] i

M5 R B R A ML P W LUE kR
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