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Table 1 Effects of straw returning and nitrogen application on plant height, maximum tillering

number and earing rate of rice

b BT 2P il et LI e 4 AL AR
Treatments Jointing stage Booting stage Heading stage Mature stage Maximum Percentage of
/cm /cm /em /cm tillers/ ™ productive tillers/%
H1 N1 69. 87cA 101. 75¢A 121. 61bA 115. 65bA 224. 44cA 74.33aA
N2 70. 62bcA 106. 88cA 123. 45bA 118. 60bA 247. 08bA 72. 06abB
N3 76. 29aA 106. 88bB 128. 28aA 123. 54aA 255. 00bB 69. 98bA
N4 74.37abA 112. 50aA 127.95aB 122. 60aA 322.92aA 64. 49cA
H2 N1 70. 34aA 93. 86dB 120. 22dA 116. 24cA 204. 17dB 72. 56bA
N2 72. 54aA 103. 50cA 122. 80cA 120. 24bA 234.17¢B 77. 82aA
N3 74.17aA 113. 00aA 128. 55bA 127. 63aA 272. 5bA 70.28bA
N4 74. 13aA 109. 13bB 131. 55aA 123. 54bA 325. 83aA 61. 81cA
H1 72. 7% 106. 16b 125.52a 120. 10a 262. 36a 70.21a
H2 72.79a 104. 88a 125.78a 121.91a 259.17a 70. 62a
N1 70. 10¢ 97.81c¢ 120. 92¢ 115.95¢ 214.31d 73.44a
N2 71.58be 103. 50b 123.13b 119. 42b 240. 63¢ 74. 9%4a
N3 75.23a 109. 94a 128.42a 125. 58a 263.75b 70. 13b
N4 74.25ab 110. 81a 129. 75a 123.07a 324.38a 63. 15¢
H 0 6.09" 0. 67 1.38 1.72 0.17
N 5.96™ 155.51™ 58.85™ 24.57* 372. 12 28. 12
HxN 0.75 36.55™ 4.03" 0. 86 11.97 ™ 3.65"

T - [RBIR [Rl/ING Ry R AR [ RS FF A BRI sl AN Rt e A BRIRIAE 5% /K7 12257 8.3 | sl [R) R A A 3RS [l e 2 s A BRI 7E 5% 7KF- |25 57
BF ARRE TR FEFRSFAE BT A W A A BRI 5% /K b 225 3 ™ RoRTE 0. 01 AKF L 22 R 3, " RoK 0.05 /KF L2
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Note ; Different lowercase letters indicate that there is significant difference at 5% level between different straw treatments or different nitrogen application

treatments, or there is significant difference at 5% level between different nitrogen application treatments of the same straw treatment. Different capital letters

significant difference at 5% level between the same nitrogen application treatments of different straw treatments. **

means significant difference at 0. 05 level. Same as below.
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Table 2 Effect of straw returning and nitrogen
application on leaf area index of rice

b BT 2 S
Treatments Jointing stage Booting stage Heading stage

H1 N1 1.71cA 4.21cA 2.95dA

N2 1.76cA 4.50bcA 3. 64cA

N3 2. 08bA 4.73bB 4.27bA

N4 2.45aB 7.24aA 5. 00aB

H2 N1 1. 7bA 4.53cA 2. 69dA

N2 1. 76bA 4.27cA 3.28cA

N3 1.71bB 6. 61bA 3. 69bB

N4 2.97aA 7.53aA 5.51aA
H1 2. 00a 5.17b 3.97a
H2 2. 04a 5.74a 3.8a
N1 1. 70¢ 4.37¢ 2.82d
N2 1. 76¢ 4.39% 3.46¢
N3 1. 90b 5.67b 3.98b
N4 2.7a 7.38a 5.25a
H 0. 66 21.63™ 3.42

N 140.24 ™ 136.57™ 126. 62 **
HxN 20. 84 13.93 ™ 6.73*

R3 BHTEHSERENKBIRES
HTYRMENF I
Table 3 Effect of straw returning and nitrogen application
on dry matter accumulation during key growth stages of rice

/(kg-hm™)

Jb B BT 2R Eitip ] A
Treatments  Jointing stage Booting stage Heading stage Mature stage
H1 N1 1471.85¢cA 5716.72cA 8 976.88bA 13 335. 00bA
N2 1504.76bcA 6 819.08bA 9 109.37bA 13 318. 00bA

N3 1 701.64abA 7 485.23abA 10 759.00aA 15 421. 00aA

N4 1 836.85bA 7 605.89aA 10 411.00aB 13 946. 00abB
H2 N1 1 263.01bA 5992.22bA 8 492.78bA 13 002. 00bA
N2 1453.64abA 6 670.77bA 8 858.33abA 14 199. 00bA
N3 1 594.82aA 7 520.97aA 9 772.92aA 16 707aA
N4 1 616.76aA 7 609.31aA 8 604.79abA 16 568. 00aA
H1 1 628.77a 6 906. 73a 9 814.27a 14 005. 00a
H2 1 482. 06a 6 948.32a 8 932. 20b 15 119. 00a
N1 1 367. 43b 5 854.47c¢ 8 734.83b 13 168. 00b
N2 1 479.20b 6 744.92b 8 983. 85b 13 758. 00b
N3 1 648. 23a 7503.10a 10 266.00a 16 064. 00a
N4 1 726. 80a 7 607.60a 9 508.12ab 15 257.00a
H 5.52 0.04 9.53™ 5.77
N 12.05™ 20.6™ 5.62™ 10.19*
HxN 0.76 0.24 1.45 2.13
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Table 4 Effects of straw returning and nitrogen application
on dry matter accumulation and biomass during growth

stage of rice /(kg-hm™?)
e Bak-#or Bow-mhE -k BAYe
Treatmenty TSPlanting-  Jointing-  Heading-  Total dry
jointing heading mature matter
H1 N1 1336.80cA 7 664.79bA 3 601.77bB 12 681. 00dA
N2 1289.16cA 7 683.33bA 5 163.72aA 12 312.00cA
N3 1 566. 60bA 7 168.98bB 5 489.78aA 16 159. 00aA
N4 1 759.16aB 8 500.21aA 5 384.84aB 15 013. 00bB
H2 N1 1 114.30cB 6 735.42bB 5 497. 68bA 12 848. 00cA
N2 1304.93bA 8 071.39aA 4 467.45¢B 13 753. 00bA
N3 1262.64bB 8 189.03aA 5 602.83bA 16 450. 00aA
N4 2 057.84aA 7 751.53aA 6 216.40aA 16 413. 00aA
H1 1 487.93a 7 754.33a 4910. 03b 1 426. 00a
H2 1 434.93h 7 686. 84a 5 446. 09a 14 866. 00a
N1 1 225.55d 7 200. 10b 4 549. 73b 12 764. 00d
N2 1 297.05¢ 7 877.36a 4 815.58b 13 482. 00c
N3 1414.62b 7 679.00ab 5 546.31a 16 304. 00a
N4 1 908. 50a 8 125.87a 5 800. 62a 15 713. 00b
H 7.21° 0.14 35.20* 8.92
N 243.53 ™ 4.64" 42.85™ 272.82"
HXN 47.07 6.53™ 37.09 " 7.22™
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Table 5 Distribution rate of above-ground organs in key growth stages of rice by straw returning and nitrogen application/ %

b3 A= I Middle stage of growth HEH G Late growth stage
Treatments e i Tl ES - Tl
H1 N1 55.79aA 13. 46cA 31.27bA —-55.38dB -17.75¢B 167. 67aA
N2 51. 10beB 15. 53bcA 32. 09bA -31.23cA —-8.47bA 132. 26bB
N3 53. 57abA 19. 33aA 29. 59bA —-24.56bB -19.33¢B 129. 45bA
N4 50. 51cA 17. 26abA 35. 76aA —14. 80aB -4.61aA 110. 15¢A
H2 N1 55. 11aA 13. 31bA 33. 6aA —16. 16bA =2.17aA 109. 39¢B
N2 55.72aA 16. 43abA 26.57bB -42.38cB -12.21¢cB 150. 35aA
N3 54. 02abA 19. 67aA 27.23bA —16.22bA =9. 73bcA 119. 39bB
N4 51. 10bA 18. 19aA 33. 60aA =7.67aA =7.70bA 109. 39cA
H1 52.74a 16. 39a 32.17a —-31.49b -12. 54b 134. 88a
H2 53.99a 16. 90a 30. 00b -20.61a =7.95a 122. 14b
N1 55.45a 13.39¢ 32.43a -35.77¢ -9.96b 138. 53a
N2 53.41a 15. 96b 29. 33hb -36. 80c¢ -10. 34b 141.31a
N3 53.79a 19. 50a 28. 39b -20.39b —14.53¢ 124. 45h
N4 50. 81b 17. 72ab 34. 16a -11.23a -6. 15a 109. 77¢
H 3.07 0. 40 7.12° 313.80™ 34,17 68.31 ™
N 7.30™ 10. 68 ** 10. 84 ™ 407. 80 19.07 ™ 88.61™
HxN 2. 66 0.10 4.08" 288.99 ™ 37.09* 111.32™
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Table 6 Effects of straw returning and nitrogen application on material transport characteristics and
proportion of rice stem sheath and leaf
2R i 2R ZEWY B AR MY R LR A R
Kb Matter delivery Matter conversion Apparent cutput Apparent output TS )
Treatments rate of stems and rate of stems and rate of stems and of stems and leaves Proportion/ %
sheathes/ % sheathes/ % leaves matter/ % matter/ ( kg+hm™2)

H1 NI 33.79bA 21.45bA 29. 92bA 1 984. 44bA 50. 50bB
N2 33. 66bB 17. 34¢B 28. 12bcB 2 291. 94bA 55. 84aA

N3 24.37cA 13. 96dA 26. 45¢A 1 856. 75bA 55.59aB

N4 42. 81aA 28.29aA 42.42aA 3 630. 00aA 57.31aB

H2 N1 19. 57bB 10. 35bB 16. 04c B 1 007. 89¢ B 63. 75aA
N2 38.90aA 23.78aA 35. 44aA 2 586.01aA 56. 16bA

N3 21. 50bA 10. 89bB 22.25bB 1922.21bA 66. 83aA

N4 12. 68cB 5.55¢B 16. 26¢B 1 067. 40cB 64. 82aA
H1 33.65a 20. 26a 31.73a 1 648. 88a 54. 80b
H2 23.16b 12. 64b 22.50b 2 440. 78a 62. 90a
N1 26. 68b 15.90¢ 23.00c 1 496. 16¢ 57.12b
N2 36. 28a 20. 56a 31.78a 2 438.98a 56. 00b
N3 22.9%c 12.42d 24.35¢ 1 889. 48b 61.21a
N4 27.74b 16.92b 29. 34b 2 348.70a 61.09a
H 104. 02 546.92 274.23 ™ 40. 36 96.29 ™
N 32.19* 105. 54 ™ 58.69 14.49™ 11.83™
HXxN 59.51* 360. 62 ™ 173.32* 32.14™ 13.26™

®7 BACHSEREXNKBFEERMBEZRNZNG

Table 7 Effects of straw returning and nitrogen application on rice yield and components

s A s R o o
Trostments Grains per spike/ grain Effcctzvc spi];es 1009—%}‘31“ Seed-setting Yield .
/(10* +hm™) weight/g rate/ % /(kg-hm™)
H1 N1 194. 48cA 164. 24bA 31.31aA 74. 67bB 8 203. 74dA
N2 219. 02aA 187. 85aA 31.45aA 81. 8laA 8 688. 1cB
N3 195. 88¢B 187. 85aA 31. 40aA 79. 38aA 9 514. 65aB
N4 215. 68bB 205. 9aA 30. 54bA 75.43bA 9 148. 66bA
H2 N1 193.43dA 177. 57bA 31.57aA 78.77aA 7 999. 75¢A
N2 202. 88¢cB 187. 29abA 31.20abA 77.55aB 8 930. 63bA
N3 219.78bA 202. 57aA 31.101bcA 72.01bB 9 758. 02aA
N4 228.41aA 201. 64aA 30. 65¢cA 74. 51bA 8 947. 4bA
H1 206. 27b 186. 46a 31.18a 77.82a 8 888.79a
H2 211. 12a 192.27a 31. 12a 75.71b 8 908. 95a
N1 193.95d 170. 9¢ 31. 44a 76.72b 8 101.75d
N2 210. 95b 187.57b 31.32a 79. 68a 8 809.37¢
N3 207. 83¢ 195. 21ab 31.23a 75.70b 9 636. 34a
N4 222.05a 203.77a 30. 60b 74.97b 9 048. 03b
H 56.39" 1.26 0.33 9.76 ™ 0.13
N 411.33™ 8.22* 14.27™ 10.09 ™ 129. 46 ™

HxN 230.55* 0.97 2.06 14.18™ 5.31™
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Effects of Straw Returning and Nitrogen Application Rate on Dry
Matter Accumulation and Yield of Indica Hybrid Rice in Karst Region

SU Wei' FENG Yuehua"”>* XU Guiling' GUAN Zhengce' OU Da' ZHANG Jiafeng' WANG Lingli'
(' College of Agronomy , Guizhou University , Guiyang , Guizhou 550025 ;> Key laboratory of Plant Resource Conservation

and Germplasm Innovation in Mountainous Region ( Ministry of Education) , Guizhou University, Guiyang, Guizhou 550025)

Abstract; In order to investigate effects of straw returning and nitrogen application on dry matter accumulation and yield
of indica hybrid rice in karst region of Guizhou province. The dry matter production characteristics of indica hybrid rice
Nei5You5399 were studied as under different straw treatments and nitrogen application rates. The results showed that the
yield and total biomass of rice first increased and subsequently decreased slowly with the increase of nitrogen application.
Meanwhile, plant height, maximum tiller number, leaf area index, dry matter accumulation at key growth stages, dry
matter accumulation at main growth stages, post-panicle ratio and total grain number per panicle increased with the
increase of nitrogen application. In contrast, panicle rate and 1000-grain weight showed the opposite trends. Compared
with straw leaving treatment at late growth stage, the dry matter accumulation and total grains per panicle of straw
returning treatment increased by 10. 9% and 2. 4% , respectively, while the dry matter output rate, dry matter conversion
rate, apparent dry matter output and seed setting rate of straw leaving treatment increased by 45. 3%, 60. 3%, 41% and
1. 4% , respectively. In summary, under the experimental conditions, the optimum combination of rice straw treatment
and nitrogen application rate in this area was straw returning and N 150 kg-hm ™ application. The maximum actual yield
could reach 9 758. 02 kg-hm™, which increased by 18. 9% compared with the combination of straw leaving the field and
no N application. This study provid technical support for the sustainable development of indica hybrid rice in the karst
region of Guizhou Province.

Keywords : straw returning, nitrogen application, indica hybrid rice, dry matter accumulation, yield





