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Effects of Cultivation Methods on Nitrogen Absorption and Use Efficiency of Upland and
Paddy Rice

ZHANG Ya-jie, LIN Qiang-sen, SUN Bin, DiA0 Guang-hua, YANG Jian-chang*

(Key Laboratory of Crop Genetics and Physiology, Jiangsu Province; Yangzhou University ,Yangzhou 225009 , China; * Corresponding au-

thor s E-mail : jeyang@ yzu. edu, cn)

Abstract; Upland rice cultivar Zhonghan 3 (japonica) and paddy rice cultivar Wuxiangjing 99-8 (japonica) were used to
study the effects of cultivation methods on nitrogen(N) absorption and use efficiency at later growth stage. The rice grain
yield was significantly lower under dry cultivation than under submerged cultivation(SC, control) for Zhonghan 3 and there
was no significant difference between dry cultivation with plastic film mulching (PFMC) and MC for Wuxiangjing 99-8,and the
yield was the lowest under bare cultivation(BC) among the three cultivation methods for two cultivars. N contents in the plants
under PFMC and BC were lower at heading,and decreased more slowly from heading to maturity with the order of SC > BC
~>PFMC. The amount of N absorption by plants was in the order of SC > PFMC > BC at heading and maturity. The pro-

portion of N was significantly higher in the culms and sheaths, whereas significantly lower in the grains,under dry cultivation

than under SC. The proportion of N in leaves was different between the two cultivars. N efficiency of matter production was
significantly greater under dry cultivation than under SC at heading and was the least for PFMC among the three cultivation
methods at maturity. Dry cultivation had higher N efficiency of grain yield production(except PFMC for Zhonghan 3)and grea-
ter N harvest index than SC, with the order of BC > PFMC > SC. Compared with Wuxiangjing 99-8,Zhonghan 3 exhibited a
faster decrease in N content after heading,smaller N accumulation in plants, greater proportion of N in leaves and grains and
smaller in the culms and sheaths, higher N efficiency of matter production(at maturity) and grain yield production, greater N
harvest index,and lower grain yield.
Key words: upland rice; paddy rice; nitrogen; absorption and use efficiency; rice dry cultivation
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Fig. 3. Nitrogen uptake of upland and paddy rice at later growth stage under different cultivation methods.
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Table 1 . Effect of cultivation methods on proportion of nitrogen accumulation in leaves, culms and sheaths and panicles of upland and paddy rice at

maturity stage, | | %

5 mEFX 3 BEE T
Cultivar Cultivation method | Leal Culm and sheath Panicle
F1 8 3 5 Zhonghan 3 KFp SC 17.80 b 23.63 b 58.57 a
BB PFMC 19.99 a 25.88 a 54.13 b
B3 BC 19. 68 a 25.51 a 54.51 b

S Average 19.26* * 25.01** - 55.73*
B &K 99-8 Wuxiangjing 99-8 - 7K Fp SC 14.50 a 32.38b 53.12 a
W 5+ PFMC  14.53 a 34.71 a 50. 76 b

HH B & BC 13.30 b 34,40 a 52. 30 ab

SE34 Average “ 14.11 33. 83 52.06

Fl— AR REE S HAERERRERE SUKERBE; * ERTHREXBLESFE 0. 01 HBEKF,
Within a column, data followed by the same letters indicate no sign.ificant difference at 0. 05 level for a cultivar; * * Significant difference

with the control at 0. 01 level.
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Fig. 4. Effect of cultivation methods on nitrogen use efficiency of matter production of upland and paddy rice at later growth stage.
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