WAL 2] 2013 ,14(3) :434-439

Journal of Plant Genetic Resources

AP RS TE B RVA WS RFAEEL 22 R IE Y55 Br

PURS & U= 3 S F T GbION- -
(ARG A K 2B 2B, VD 410128)

HE.ACANMBZZARE 25 MRAIRE R4 R 2 ARF) Z T AH 6 30 M IAGEAR L FRAMA sTLF
LB RVA AL AT T M 2 e 047, 45 ﬁ‘%iﬂ}] 1) FE AR Ar e RAGLLA 1A 09 524 RVA B B0 AN R E 6 £ 57,
EbP T FRRGAE B, T GT R HBE, 2) R RAGH A RVA S A T F AR D T LB EAN TR
BB A B A A RARKE B o AR AE B0 A A AR T A, B R ey P B L ABEA DT EA, 3)%
A8 K B A AR B 2509 SE ) AR F AR B AR AR B A A el A e R 00 B AR OH AR Fede A B ]
EMREZHR AT EFRS A B RFRD TR B EFER T E N R IR FERS R E I AT 468 E A
MAMBEN Ao E 4% Btk R I A E @ 4B 4) MR E A MA@ LA 4 AMPR, &2 A4
SEEFRA PEAIMBEEZEMEL SENES PEAERZEME, b LA RGAAMLY RE R EKRF,

KFEIR  Je 348 ; A IS RVA 454048 ; AL %

Heterotic Analysis of Starch Viscosity Properties in indica Hybrid Rice

LIU Hong-mei, LIU Jian-feng, QIU Ying-bo,FAN Feng-feng, XU Qing-guo
(College of Agronomy ,Hunan Agricultural University ,Changsha 410128)

Abstract; To evaluate the heterosis of rice starch viscosity properties,30 hybrid combinations were obtained
from incomplete diallel cross between six sterile lines and five restorer lines of indica hybrid rice cultivars. The rapid
visco analyzer( RAV) profile parameters of starch viscosity in hybrid combinations and parents were measured and
statistically analyzed. Results showed that there were highly significant differences for the RVA profile parameters in
both the hybrid rice combinations and their parents,among those parameters setback had the widest range of varia-
tions but the pasting temperature had the narrowest range of variations. The variation coefficients of the starch RVA
profile parameters of hybrids were smaller than that of the parents. The average of peak viscosity, trough viscosity,
breakdown , final viscosity, peak time,and pasting temperature of all the hybrid combinations were larger than that of
the parents. However setback and consistency were smaller than that of the parents. Highly significant positive heter-
osis over high-parent was found in peak viscosity, and highly significant positive heterosis over mid-parent were
found for trough viscosity , breakdown , final viscosity ,and consistency. Highly significant negative heterosis over mid-
parent and positive heterosis over low-parent were found in both setback and peak time. Highly significant negative
heterosis over low-parent was also found at pasting temperature. There were highly significant positive correlations
between the hybrid rice combinations and the female parent and mid-parent value on peak viscosity , breakdown , set-
back and consistency. Significant positive correlations were also found between the hybrid rice combinations and
mid-parent value on peak time. While there correlations to the male parent did not reach a significant level. Our data
suggested that the starch viscosity properties in hybrid rice combinations were largely affected by the female parent
compared to the male parent except for trough viscosity and peak time.
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Table 1 Means and difference of starch viscosity characteristics in parents
FA WEAEAGE IR AR TR T WEERIE(s)  BTIRIRE( C)  FIRE
Parents PV TV BD FV SB PT PaTl csv
A R 95A 269. 08" 163. 58" 105. 50" 250. 42 -18.67" 5. 8OPEF 84.33" 86. 83"
Female 389A 159. 63°¢ 133.29¢ 26.33°¢ 260. 71" 101. 08* 5.93¢P 85.58* 127. 42°¢
13A 220.79" 177. 46" 43,33 308. 83¢ 88. 045¢ 6. 40% 84. 7048 131. 38¢
T98 A 317.21°8 212.75% 104. 46" 399. 834 82.63¢ 5.77% 79. 65" 187. 08*
HEA 308. 08¢ 150. 33® 157.75"% 218.38°¢ -89.71°¢ 5.67%¢ 83.20¢ 68.04°¢
TR 1A 266. 58" 207. 63* 58.96" 365. 63" 99. 4% 6.17° 82.28¢ 158. 00"
A RO31 295. 38" 163. 83¢ 131. 54¢ 260. 00" -35.38F 5. 73%F 85.55% 96. 17"
Male K 059 321.58% 141. 00F 180. 58* 219.71¢  -101. 88" 5.57¢ 80. 75" 78.71F
WM 076 316.92° 162. 540 154,388 256. 54" _60. 38" 6.00¢ 84. 808 94. 00"
Ltk 036 317. 46° 156. 54" 160. 928 248. 88" -68.58" 5.93¢P 74. 48" 92,33
R342 339.33% 159.67°  179.67% 237.58%  —101.75" 5. 84VE 82.33¢ 77.92"
% 284.73 166. 24 118.49 275. 14 -9.59 5.89 82.51 108. 90
brif 22 53.36 24.78 55.18 58.87 85.04 0.24 3.29 37.49
AR M 2 179.71 79. 46 154.25 181.46 202. 96 0.84 11. 10 119. 04
AR RE(% ) 18.74 14.91 46.57 21.40  -886.34 4.01 3.99 34.43
AR 25 (F) 1578.56*  531.01™ 1294.57™  2026.96™ 2476.10™  113.76 ™ 460. 50 ** 1411. 66 **

R ERRFRERRTE 0. 01 K L 22 5 3, R )

** and superscript letters mean significantly difference at 0. 01 probability levels, respectively. PV : peak viscosity, TV ; trough viscosity, FV ;final viscosity,

BD = (PV-TV) :breakdown,SB = (FV-PV) :sethack,CSV = (FV-TV) ; consistency, PT: peak time, PaT ;pasting temperature. The same as below
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Table 2 Means and difference of starch viscosity characteristics in hybrids rice combinations
. WA ) ] WL iR
HE UEEfEDRE o RS AR 29 1) T IRAE (s) U (C) EREE(:N
S
Cross PV ™V BD FV SB e csv
PT PaT

% 95A x RO31 342, 41 CPEFC 157 04FFC 185, 38BCD 945 50CHUK -96.926H 5. 60" 82. 30" 88. 461
389A x RO31 302. 717K 177. 58" 125. 135FC 321. 66°¢ 18. 96A8C 5.878CP 80. 05 FCH 144, 084
1 3A x RO31 310. 381K 188. 13AB¢ 122, 25FFCH 314 75CDE 4, 38" 5. 878 79. 531 126. 63"F
T98A x R0O31 313. 2910 182. 46 130. 835F 318. 298¢0 5. 00PEF 5.9348¢ 79.13! 135. 8385¢
T.FE A x RO31 341. 83PEFC 158. 75%F 183. 08P 244, 04CHUKL - _ g7 79Hl 5. 7356 82.324 85. 2961
1A x RO31 335.42° 161. 04"F 174. 38" 250. 171 -85.25¢ 5.530K 82.324 89, 1361
R 95A x K 059 351, 25A8¢D 148.92° 202.334 230. 63N -120. 63" 5.43K 82. 354 81. 71
389A x K 059 293, 84MN 177. 67" 116. 171 314. 05¢PE 20. 2148¢ 5. 84CPE 80. 70"FF 136. 384B¢
1 3A x K 059 290. 25N 181. 54 108. 71" 302. 50" 12.25BCPE 5 gQBCP 80. 75"F 120. 96"
T98A x %K 059 297, 75N 179. 670 118. 081 306, 71FF 8. 96CPEF 5 goPEF 80. 03"CH 127. 04 EF
T A x K 059 336. 66"¢ 154. 88¢ 181.79¢ 240. 381KLM -96.29¢H 5. 501 82.70* 85. 50CH
TR 1A x HIPK 059 341. 04PEFC 153.717¢ 187.338¢0 234 ooMN —107. 041K 5.47% 82.324 80. 29!
TROSA x Atk 076 337. 80FFC 152.75%¢ 185.045C0 241, 79HUKIM g6 0CH 5.70%CH 80. 72"EF 89. 0461
389A x MK 076 289.91N 180. 79¢P 109. 13" 314. 95¢PE 25. 044 5.9748 78. 40°% 134, 178CPE
i 3A x Ak 076 308. 70MVKL 192. 7148 116. 001 313. 08" 4, 38"F 6. 04 79.07Y 120. 38"
T98A x #A 1K 076 300. 46KMN 186. 1750 114. 296" 313. 70¢PE 13.258CPE 5 gpAB 78.35% 127. 54 EF
FiE A xHARK 076 354. 80" 159. 46"F 195.33AB¢ 947 71CHU —107. 081K 5.67%H 80. 70PEF 88. 25¢M!
1 1A x IR 076 347.558CPEF 157 00FFC  190.544B¢ 239, 29/KIM  _q0g, 251K 5. 60HY 80. 75 F 82. 291
R 95A x fiK 036 348. 88ABCPE 160, 675 188.218¢ 251.25¢ -97. 631V 5. 67! 81.55¢ 90. 58°
389A x ik 036 313. 00" 181. 96" 131. 04FF 316. 66 3. 665F 5. 93A8¢ 78. 38K 134.715¢P
1 3A x 4% 036 303. 83UKIM 193, 2948 110. 54" 326. 5448 22,7148 5.96*P 79.93¢H 133, 25BCDE
T98A x fli% 036 314.21M 179. 08P 135. 13" 311.91PF -2.29" 5. 93A8C 78.30% 132. 83BCPE
TF A x ik 036 336. 88 151. 88" 185. 005 236. 21N ~100. 67HVK 5 goHU 81.578¢ 84.33CHU
15 1A x A% 036 359. 464 160. 83"F 198. 634F 248. 716M! -110. 75" 5.60M 80. 80" 87. 88CHI
R 95A x R342 347.79BCPEF 153 67FC 194, 1348¢ 241, 21VKIM  _ 106, 581K 5. 64 82. 38" 87. 54611
389A x R342 314. 131 180. 67¢° 133. 46" 319. 388¢P 5. 25DEF 5. 80PEF 80.03F¢H 138, 7148
1 3A x R342 315. 38" 195. 924 119. 461 331, 79* 16. 41A8CD 5 g3ABC 80. 43VEFC 135, 8ghC
T98A x R342 313. 131 182. 250 130. 88%F 312. 75" -0.38" 5. 93A8C 74. 50" 130. 50¢PF
FFE A xR342 347.258CPEF 157 29FFC 189, 964BC 238, 0OKIMN  _ 109, 25'KL 5. 63¢M! 82.334 80.71Y
1l 1A x R342 353, 59ABC 164. 88" 188.718¢ 250, 00! -103. 581K 5. 6301 82,2848 85. 1361
S8 325.45 170. 42 155. 03 279.25 —46.20 5.76 80. 50 108. 83
FrifE 2 21.96 14.70 35.12 37. 88 58.29 0.17 1. 80 24.02
AR RN 22 69. 54 47.00 93.63 101. 17 145. 67 0. 60 8.20 63.79
SRR %) 6.75 8. 62 22.66 13.56 -126.17 3.02 2.24 22.07
PEMBES(F) 123.02* 80. 38 ** 213.61 ™ 665.98 ** 824.10 * 64.48 ** 206. 94 ** 321.43*
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Table 3 Performance and significance test of heterosis for starch viscosity characteristics in hybrid rice combinations

ET BRI (%) HRIEH (%) il RS (% ) X BRI (% )

Over high-parent Mid-parent Below low-parent Competitive
PRk heterosis heterosis heterosis advantage
Trait Em FEE Em FEE fm CPRE Em PEIME

a% (%) F,-HP 4l (%) F,-MP 4l (%) F,-LP 4l (%)  F,-CK
HPH>0  AH MPH>0  AH LPH<0 AH CA >0 AH

VEAEAL B PV 17 2.07  6.16* 26 13.94  37.94* 4 32.97  69.72* 15 2.09 6.66*
HRARAGEE TV 11 -3.70 -9.04™ 16 3.76 4.98* 5 13.20  18.99* 15 1.52 2.55™
HAf#AE BD 15 -3.59 -7.37% 26 28.98  32.96* 0 146.22  73.29* 15 2.73 411"
AR FV 12 -5.98 -26.26* 16 3.33  6.67™ 5 16.65 39.60 1 -16.81 -22.20*
THUEAE SB 10 8.46 -93.43* 15 196.67 -31.27* 15 -37.26  30.89* 15  166.52 -28.86™
B I 8] PT 6  -4.24 -0.26™ 10 -2.14 -0.13™ 14 0.1  0.01™ 19 1.51 0.09 ™
WL IF AR IR PaT 1 -4.36 -3.70™ 7 -2.28 -1.93* 15 -0.02 -0.16™ 14  -0.31 -0.25"
52 {8 CSV 10 -13.03 -21.66™ 17 3.0 1.69* 3 30.21  25.04* 7 -18.53 -24.75*

HPH : high-parent heterosis, MPH : mid-parent heterosis, LPH ; low-parent heterosis, CA ; competitive advantage , AH:value of average heterosis
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Table 4 Correlation coefficient of starch viscosity characteristics between hybrid rices and their parents

PER VEMIRERE  BRefORGRE RME RZORSE WU MRERE O BMEOTRIEE MEM
Trait PV TV BD FV SB PT PaT Csv
FAEFGH A 5 HAH HMC 0. 466 ** 0. 106 0.560 ™ 0.335 0. 641 * 0.267 0. 286 0.517*
FAEFEU A 5 AAE HRC 0.091 0. 140 0.031 0.083 0. 041 0. 308 0. 030 0.045
FALREH A 5 R {E HMPC 0.474 " 0. 140 0.531* 0.345 0.618 " 0.393" 0. 152 0.516*

*F 4RI RAE 0. 05 F10. 01 K B A2 5 1

* and ™ mean significantly difference at 0. 05 and 0. 01 probability levels, respectively. HMC ,HRC ,and HMPC mean correlation coefficients between hy-

brid and female-, male-,and mid-parent value,respectively
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