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Abstract: Field experiments were conducted in a randomized complete block design with two factors with three water
management , wetting-drying irrigation of water(WIW) ,deficit irrigation of water(DIW) ,submerged irrigation of wa-
ter (SIW) and two indica high quality rice genotypes (Baguixiang and Guihuazhan) to investigate the relationship be-

tween post-anthesis carbon and nitrogen remobilization and grain growth of high quality indica rice under different wa-
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ter management in 2007 and 2009. Results indicated that grain growth was closely correlated with carbon and nitro-
gen remobilization under three different water management conditions. (1) dry matter contribution rate of culm and
sheath and leaf blade to grain were from 16. 86% to 25. 68%. Initial grain filling potential was significant positive
correlated with dry matter remobilization rate and efficiency of culm and sheath; maximum grain filling rate ,active
filling period and active grain filling duration were significant positive correlated with leaf dry matter remobilization
rate and efficiency after flowering and significant negative correlated with clum and sheath; (2) the contribution rate of
the remobilization of carbon assimilation of culm and sheath to grain yield and starch yield was WIW>DIW>SIW,
however,the contribution rate of the remobilization of carbon assimilation in leaves to grain yield and starch yield was
SIW>DIW>WIW. The soluble sugars accumulation of stem and leaf reduced along with the increase in grain amy-
lose content and accumulation increased. The rapid decline period (after flowering 3—12 d) of soluble sugar accumu-
lation in leaves was synchronized with the rapid increase amylose content and accumulation period (after flowering 6
—12 d) ; (3)nitrogen contribution rate of culm and sheath and leaf blade to grain were 44. 05% to 117. 66%. The
contribution rate of leaf total nitrogen remobilization to grain nitrogen accumulation was greater than those of culm
and sheath;the contribution rate of nitrogen assimilation of stem and sheath, and leaf to grain nitrogen assimilation
was SIW>DIW>WIW,

Key words: high quality rice; water management; carbon and nitrogen assimilation; remobilization; grain growth;

quality; relationship; synchronization
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1

Table 1 Contribution of dry matter redistribution of leaf and culm to grain of quality under different water conditions

Post-DMCG (%)

Cultivars Treatment Leaf blade Culm and shealth Total
2007 2009 2007 2009 2007 2009
WIw 12.02b 9.92b 5.69c¢ 8.07b 17.70b 17.99¢
Baguixiang DIW 9.93c 11.06b 9.78a 11.08a 19.71b 22.14b
SIW 16.09a 17. 68a 8.00b 8.00b 24.09a 25.68a
WIW 7.39b 6.63b 10. 68b 10. 22b 18.07b 16. 86b
Guahuazhan DIW 5.45¢ 6.62b 13.68a 13.45a 19. 14ab 20.07a
SIW 9.98a 8.43a 10.87b 7.83c¢ 20. 85a 16. 25b
1% 5% . .

Note: SDM,shoot dry matter; GDM,grain dry matter; HI, harvest index. Data followed by different uppercase and lowercase letters within a

column mean significant at 1% and 5% levels, respectively. The same below.

2

Table 2 Effect of N harvest index of quality of rice under different water conditions

SDM (g) GDM (g) HI (%)
Cultivars Treatment 2007 2009 2007 2009 2007 2009
WIW 5. 41aA 5. 61aA 3.37aA 3. 54aA 62. 20a 63.21a
Baguixiang DIW 4.55bB 4.73bB 2.90bB 3.05bB 63. 83a 64.52a
SIW 3.99¢B 1.20cB 2. 44cC 2.57¢C 61.07a 61.17a
WIW 5. 54aA 5.77aA 3.59aA 3. 70aA 64. 84a 64. 13a
Guahuazhan DIW 4. 82bAB 5.02bAB 3.10bB 3.20bB 64.35a 63.73a
SIW 4.10cB 4.28cB 2.31cC 2.38¢C 56. 40b 55. 75b
3

Table 3 Correlation coefficients of the filling parameters with dry matter

transformation after anthesis under different water conditions

GRO GRmax D T99

Parameters Leaf Culm & Leaf Culm?. Leaf Culm?&. Leaf Culm?&.

blade sheath blade sheath blade sheath blade sheath

2007 DMDR 0.495* 0.500* 0.534% -0.667** 0.795"" -0.575% 0.583" -0.765"*
Post-DMTE 0.180 0.420 0.608"* -0.693** 0.678"" -0.412 0.686*" -0. 580"

2009 DMDR 0.695** 0.650%* 0.742**  -0.667*" 0.495* -0.775** 0.706"" -0.965"*
Post-DMTE 0.780** 0.542* 0.621**  -0.693** 0.608** -0.612** 0.696"* -0.880""

Note: DMDR.dry matter daily rate; Post-DMTE,dry matter translocation efficiency; GRO, Initial grain filling potential; GRmax, Maximum

grain filling rate; D, Active filling period; T99, Active grain-filling duration. * and **indicate significant difference at 5% and 1% probability

level, respectively.
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Table 4 Contribution rate of max remobilization of carbon assimilation to grain yield
Rate contribution to grain yield per plant (%)
N - Water Culm and shealth Leaf blade Total
C form Cultivars
treatment
2007 2009 2007 2009 2007 2009
WIW 4.15 4.41 1.63 1.75 5.78 6.16
Sugars Baguixiang DIW 3.65 4. 89 1.76 2.27 5.41 7.16
SIW 3.65 4.63 2.43 2.93 6.08 7.56
WIW 5.29 5.21 0. 81 0.96 6.10 6.17
Guahuazhan DIW 5.25 5.39 0. 90 1.23 6.15 6.62
SIW 4.95 5.68 2.35 2. 64 7.30 8.31
WIiw 2.67 3.43 1.58 1.92 4. 26 5.34
Sucrose Baguixiang DIW 3.99 3.69 1.49 1. 88 5.48 5.57
SIW 3.14 3.16 1.72 2.12 4. 86 5.29
WIiw 4.06 4. 60 0.95 1.10 5.01 5.70
Guahuazhan DIW 4.14 4.17 0. 94 1.01 5.09 5.19
SIW 4.65 3. 86 1. 36 1.26 6.01 5.12
WIW 7.80 7.52 3.81 3.33 11.61 10. 85
Starch Baguixiang DIW 7.47 8.16 3.83 3.25 11. 29 11.40
SIW 7.03 6.83 3.01 3.31 10. 04 10.13
WIW 7.58 8. 86 2.25 2.31 9.83 11.18
Guahuazhan DIW 7.28 8. 34 2. 14 2.22 9.43 10. 56
SIW 8. 86 8. 86 3.79 3.73 12.65 12.59
WIW 11. 46 11.00 2.31 1.83 13.77 12.83
Baguixiang DIW 10.53 9.74 1.75 2.72 12.28 12. 46
NSC SIW 9.12 8.16 3.10 3.70 12.22 11. 86
WIW 13.18 10.78 1.54 2.23 14.72 13.02
Guahuazhan DIW 11. 36 12.06 1.37 1.55 12.72 13.62
SIW 13.65 12.03 1.94 2.47 15. 60 14.50
8% .
2.3 o
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Table 5 Contribution rate of max remobilization of carbon assimilation to grain starch yield per plant

Rate contribution to grain starch yield per plant (%)

C form Cultivars Water Culm and shealth Leaf blade Total
’ ) treatment
2007 2009 2007 2009 2007 2009
WIiw 9.65 10. 00 3.80 3.96 13. 46 13. 96
Sugars Baguixiang DIW 9.50 11. 84 4.58 5.50 14.08 17. 34
SIW 10. 18 12. 64 6.79 8.01 16.97 20. 65
WIwW 10. 64 10. 17 1.62 1. 87 12.26 12.05
Guahuazhan DIW 12.32 11.77 2.10 2.68 14.42 14. 45
SIW 13. 32 14.93 6. 34 6.94 19. 66 21.87
WIiw 6.22 7.77 3.68 4.35 9.90 12. 11
Sucrose Baguixiang DIW 10. 39 8.93 3.89 4.55 14.27 13.48
SIW 8.75 8. 64 4. 80 5. 80 13.55 14.43
WIw 8.16 8.98 1.91 2. 14 10. 07 11.12
Guahuazhan DIW 9.71 9.11 2.21 2.21 11.92 11. 33
SIW 12.51 10. 15 3.67 3.33 16.18 13.47
WIw 18. 14 17.03 8. 87 7.56 27.02 24.59
Starch Baguixiang DIW 19. 45 19. 74 9.96 7.86 29.42 27.59
SIW 19.61 18. 64 8. 39 9.02 28.01 27. 66
WIw 15. 23 17. 29 4.52 4.52 19.75 21.81
Guahuazhan DIW 17.07 18.22 5.03 4.85 22.10 23.07
SIW 23.85 23.32 10. 20 9.82 34.05 33. 14
WIw 26.66 24.94 5. 38 4. 14 32.04 29.08
NSC Baguixiang DIW 27.43 23.59 4.56 6.58 31.99 30. 17
SIW 25. 44 22.28 8. 64 10. 10 34.08 32.38
WIw 26.49 21.05 3.09 4. 36 29.58 25.41
Guahuazhan DIW 26.63 26. 35 3.21 3. 40 29.83 29.75
SIW 36.75 31.67 5.23 6.50 41.98 38.16
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content and accumulation of panicle under different water conditions
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Table 6 Effects of water treatment on N harvest index of quality of rice
Shoot N (mg) Grain N (mg) NHI (%)
Cultivars Water
cultivars treatment 2007 2009 2007 2009 2007 2009
WIW 54.79aA 47.37aA 38. 46aA 27.88aA 70. 20a 58. 85aA
Baguixiang DIW 44, 15bB 43.29aA 29.46bB 22.12bB 66.73a 51.09aA
SIW 37.30cB 31.35bB 27.45bB 18.21cC 73.59%a 58. 10bA
WIW 61.54aA 46. 73aA 46. 26aA 27.62aA 75.18a 59.11a
Guahuazhan DIW 53. 78bA 44, 35aA 38.35bB 24.03bB 71.30a 54.18a
SIW 39.53cB 34.56bB 26.93cC 18.63cC 68.13a 53.91a
Note: NHI,nitrogen harvest index
7 ~

Table 7 Contribution rate of max remobilization of nitrogen assimilation to grain nitrogen yield per plant after anthesis

Rate contribution to grain nitrogen per plant( %)

Nitrogen N Water Culm and shealth Leaf blade Total
Cultivars
form treatment

2007 2009 2007 2009 2007 2009

WIW 25.46 21.54 32.74 50. 60 58.21 72.14

Total nitrogen Baguixiang DIW 37.79 29.75 30. 81 45. 33 68.61 75.08
SIW 26.89 41. 85 44,10 75. 81 71.00 117. 66

WIw 18. 26 24.49 26.29 41. 34 44,55 65. 83

Guahuazhan DIW 26.55 34.74 20. 26 41. 26 46. 81 76.00

SIW 25.95 34.36 38.73 48. 15 64.68 82.52

WIW 11.29 11.10 30. 78 35.96 42.08 47.06

Protein nitrigen  Baguixiang DIW 15.48 15.71 26.55 37.08 42.03 52. 80
SIW 11. 44 15.08 37.85 60.99 49.28 76.08

WIW 13.34 17.72 24.96 33.65 38. 30 51. 36

Guahuazhan DIW 17.89 20. 85 16. 87 34.05 34.76 54.90

SIW 17.93 25.52 37.72 40.02 55.65 65.54

b o b
3 b b
s 3
. ( b b
1998; ,2001), o
, > = )

’

,2003;Hu

,2011),

56. 40% ~64, 84%,
51.09% ~75.18%,
16. 86 % ~25.68%,

44,05% ~117. 66%.

,2003;
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Table 8 Rate contribution of max remobilization of nitrogen assimilation to grain protein yield per plant after anthesis

Rate contribution to grain protein per plant (%)

Nitrogen Cultivars Water Culm and shealth Leaf blade Total
form treatment
2007 2009 2007 2009 2007 2009
WIW 2.80 1.71 3. 60 4.02 6.39 5.73
Total nitrogen Baguixiang DIW 3.22 1. 90 2.62 2.89 5. 84 4.78
SIW 3.02 3.11 4.95 5.63 7.97 8. 74
WIW 1.96 1. 60 2.82 2.70 4.78 4. 30
Guahuazhan DIW 2.60 2.17 1.99 2.58 4.59 4.75
SIW 3. 10 2.89 4.62 4.05 7.72 6.94
WIiw 1.24 0. 88 3.38 2. 86 4.62 3.74
Protein nitrigen  Baguixiang DIW 1.32 1. 00 2.26 2.36 3.58 3. 36
SIW 1.28 1.12 4.25 4.53 5.93 5.65
WIw 1.43 1.16 2.68 2.20 4.11 3. 35
Guahuazhan DIW 1.75 1. 30 1. 65 2.13 3.41 3.43
SIW 2. 14 2.15 4. 50 3. 36 6. 64 5.51

9

~

Table 9 Effect of the C/N assimilation after anthesis on grain starch and protein accumulation

C/N Amlose Protein
Year Cultivars trz:rtne‘jnt - . %) A(mg) . (%) A( mg) AY/PY
CS LB Content Yield Content Yield
2007 WIW 5.43 2.28 12. 20 410.63 10. 41 350. 30 1.17
Baguixiang DIW 10. 86 5.48 13.90 403. 33 11.93 346. 28 1.16
SIW 15.14 4.99 10. 82 263. 84 10.03 244.63 1.08
WIW 4.41 2.58 15. 32 550. 24 12.00 431.07 1.28
Guahuazhan DIW 11.20 3. 00 16. 80 521. 46 12.61 391. 34 1.33
SIW 11. 32 5. 40 12. 66 292. 85 9.76 225.68 1. 30
2009 WIW 6.19 2.78 13.88 491. 66 9.91 351.18 1. 40
Baguixiang DIW 5.91 5.89 14. 94 456. 47 11.37 347.15 1.31
SIW 10.91 4.52 12.52 321.25 9.55 245. 24 1.31
WIW 4.08 2.88 17.94 664. 26 11.43 423. 24 1.57
Guahuazhan DIW 9.31 3.91 13.94 445. 81 12.01 384.23 1.16
SIW 8. 85 6.62 16. 86 402.01 9.29 221.58 1.81
: SY (mg/ );PY (mg/ )CS, ,LB,

Note: C/N,ratio of soluble sugar and total nitrogen; AY,grain amylose yield; PY,grain protein yield; CS,culm and sheath;LB,leaf blade.
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