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Table 1 Properties of experimental soil
Layer 0. M. Total N Avail. P NOJ_/— N NI—E+/_ N Mineral fixed N
(cm) (e/ ke) (g/ke) (g g) (Fe/e) (Fe/e) (Hg/g)
0~ 20 11.5 1.25 5.42 18. 55 5.14 221.4
20~ 40 9.1 0.98 4. 46 22.85 2.43 208.9
40~ 60 6.7 0.78 3.28 5.85 2.57 200. 5
60~ 80 5.0 0.61 4.76 7.85 1.55 204.7
80~ 100 4.6 0.54 2.37 8.04 3.68 207. 4
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Fig.1 Variation of grain volume with cultivars and nitrogen

Fig.2 Variation of grain volume under different cultivations
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Table 2 Maximum grain volume and Equation of Grain volume of different treatments and time of grain filling
Regressi({n equation v
Trestment o i v B (Y100 gai) )
22 Xioyan22 without N y= — 0. 1142:%+ 5. 5837:- 9. 7172 0. 9675 58.535 24. 4
22 Xiaoyan22 with N y= — 0. 11012+ 5. 3426¢— 6. 4858 0. 9704 58.326 24.3
503 Xinoyan 503 without N y= — 0.0957:2+ 4. 6991¢— 7.2918 0. 9699 50. 392 24.6
503 Xiaoyan 503 with N y= - 0.09631%+ 4. 74961 7. 6287 0.9731 50.934 24.7
Conventional cultivation y= — 0. 10342+ 5. 0645:— 8. 9041 0.9759 53.110 24.5
Plastic film mulching cultivation y= — 0. 10282+ 5. 0478¢— 7. 3255 0.9728 54. 640 24.6
Harwest rain cultivation y= - 0.1061%+ 5. 16891~ 7. 1131 0.9639 55. 840 24.4
Note: * n= 12, P< 0.0001
3 Logistic
Table 3  Grain weight’ s Logistic equation in grain filling period and correlation coefficient
Treatment L;;goiftlf:;]uatbn R* v K
22 Xiaoyan22 without N P,=40.7332/( 1+ 22.6310e” 01817 ¢ 0. 9989 40. 7332 0. 1817
22 Xiaoyan22 with N P,= 38.9105/ ( 1+ 26.9685¢ 0200 1y 0.992 38.9105 0. 2009
503 Xioyan 503 without N P,= 33.9674/ (1+ 31. 1413e 0235 1) 0.992 33.9674 0. 2352
503 Xiaoyan 503 with N P,= 34.9162/ ( 1+ 28.3125¢ 02191 0.9995 34.9162 0.2194
Conventional cultivation P,= 35.8552/(1+ 28.9717¢ 02121 0. 995 35. 8552 0.2102
Plastic film mulching cultivation P ,= 40. 7332/ ( 1+ 25. 6073¢ %1870 1) 0. 996 40. 7332 0.1870
Harwest rain cultivation P = 35.0754/ (1+ 26.5598¢ 0-22¢ 1) 0.9%4 35.0754 0. 2269
Note: n= 12, P< 0. 0001
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Table 4 ANOVA result of weight per 1000 kernel in grain filling
Variation sources 4 5 s’ d P
Planting models(A) 2 60. 5322 30. 2661 42.83 < 0.0001
Days( B) 11 25968. 61387 2360. 78308 3340.79 < 0.0001
Ax B 22 19. 43336 0. 88333 1.25 0.2371
Variety(C) 1 44. 41407 44.41407 62. 85 < 0.0001
AxC 2 4.66774 2.33387 3.3 0. 0425
Bx C 11 37.41885 3.40171 4.81 < 0.0001
Ax Bx C 22 9.38874 0. 42676 0.6 0. 9075
Repetition( R) 1 0. 13097 0. 13097 0.19 0. 6681
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The effects of different cultivation and application of nitrogen fertilizer
on the grain filling characteristics of wheat in sub-humid area
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Abstract: A field experiment was conducted on the Earthr Cumulic Orthic Anthrosols in south Loess
Plateau, to study the effect of nitrogen, cultivars and cultivation model on grain volume, 1000 grain weight and
grain water content during the grain filling period of wheat. The results showed that grain volume accorded with
quadratic equation of one variable, which increased quickly in the first stage of grain filling, then slowly ir
creased to the maximum and then quickly decreased. In both the grain volume in different grain filling period
and the maximum grain volume, Xiaoyan 22 was larger than Xiaoyan 503, the sequence of different cultivation
models was: Harvest Rain Cultivation (HRC) > Plastic film Mulching Cultivation (PM C) > Conventional Cultr
vation (CC), the effect of nitrogen fertilizer on the grain volume wasn’ t significant, the time to maximum vol-
ume in different treatments was about 24. 3~ 25. 7 days and the difference wasn’ t significant. Grain weight
change of different treatments showed a“S” curve and accorded with logistic growth model; grain weight of Xi
aoyan 22 was larger than that of Xiaoyan 503; the sequence of grain weight in different cultivation models w as:
PMC> CC> HRC; nitrogen had positive effect on the maximum grain weight of Xiaoyan 22, but negative effect
on Xiaoyan 503. In the whole, regards to gram filling rate, Xiaoyan 503 was larger than Xiaoyan 22, CC and
HRC were larger than PM C, the nitrogen effect on grain filling rate and grain weight was inverse. The differ-
ence of grain weight in wheat cultivars was related with grain filling process, the difference betw een Xiaoyan 22
and Xiaoyan 503 wasn’ t significant in the early period, but the difference increased in the middle and late grain
filling period, and grain weight of Xiaoyan 22 was significantly larger than that of Xiaoyan 503 in mature. The
sequence of grain weight in mature and averagely in the whole gain filling process was: HRC> PMC> CC,
which was different from the maximum grain weight. Water content decreased nearly lineally, water content of
Xiaoyan 22 was significantly higher than that of Xiaoyan 503, but the effect of wheat cultivars and planting
models weren’ t significantly different. There are linear or significantly linear relationships among grain volume,
grain weight and water content.

Keywords: wheat; cultivation model; nitrogen fertilizer; grain filling process; grain volume; grain weight



