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SNPK(S + ) 1
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Table |  Annual amounts of N, P, K fertilizers and manures applied for various long term fertilization treatments
(kg/hm?) (kg/hm?)
N P,0; K,O N P,05 K,O
CK 0 0 0 0 0 0
NK 165 0 82.5 0 0 0
NPK 165 82.5 82.5 0 0 0
MNPK 49.5 82.5 82.5 115.5 176.0 113.0
SNPK 49.5 82.5 82.5 115.5 50.0 140.0
7698( (kg/hm?) x (g/kg)/1 000
2011008) Excel DPS
2009 10 18 150 kg/hm?
23 cm 2010 6 11
3 2
500 m’/hm’ 2.1
1 (2010.04.29) 7  (2010.
05.06) 14  (2010.05.12) 21  (2010.05.20) 28 NPK MNPK  SNPK
(2010.05.27) 35  (2010.06.02) (2010. NK CK NPK
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1.3 MNPK  SNPK 1~7
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= 800F
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KA 1]
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Fig. 1 Effects of various long term fertilizations on tiller numbers of winter wheat at filling stage
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Table 2 Nitrogen contents and accumulations of wheat organs during grain filling stages under various fertilizations
(g/kg) (kg/hm?)
CK NK NPK MNPK SNPK CK NK NPK MNPK SNPK
1d 7.70aA  10.60aA  7.90aA  7.60 aA 7.60aA  9.94cB 7.56c¢B  23.12bA  34.13aA  31.74 abA
(2010.04.29) 2840bA  31.20abA 35.90aA 27.60bA  33.00abA 16.30bB 23.23bB  73.23aA  66.66 aA  77.19 aA
9.30 aA 9.70 aA  11.40aA  10.60 aA 11.00aA  877bB 9.319bB 30.70aA  31.38aA 31.82aA
1430aA  15.00aA 16.50aA 14.90aA  1670aA  8.80bB 8.00bB 2843 aA 32.49aA 31.45aA
7d 6.40bB  820bAB 7.50bAB 7.60bAB 14.50aA  14.46cC 16.63¢cC 38.95bB  50.18bB  75.60 aA
(2010.05.06) 23.60bB  34.40aA 3570 aA 31.50aAB  33.20aA  15.01¢cB 27.51bB 5596aA 5546aA 58.61 aA
720bB  11.60 aAB 13.40 aA  10.80 abAB 11.50 aAB 14.03 dC 25.26 cBC 48.13aA  41.40 abA 37.84bAB
1430 bA  15.00 abA 16.40aA 1550 abA  16.60aA  11.14bB 15.03bB 33.70aA  35.79aA  33.68 aA
14d 3.00 bB 6.90aA  6.10aAB 5.70aAB  5.70aAB  7.49dC 17.43 cBC 27.40bB  40.74aA 38.5laA
(2010.05.12) 1820bC  33.00aA 31.20aAB 23.50 bBC  30.80 aAB 13.05 dC 30.23 ¢cBC 58.30 abA 48.40 bAB 66.67 aA
6.00cC  12.40aA 10.60 abAB 7.80 bcBC 11.10aAB  5.12d C 11.55¢C  21.79bAB 18.63bB  27.05aA
12.80bA  13.30bA 16.10aA 1470 abA  15.10abA 37.18cC 41.91cC 70.19bB  88.01 aAB 90.08 aA
21d 2.80cB  4.90 abAB 4.20 abcAB 5.50 aA 330bcAB 828cC 12.14cC 26.81bB  43.72aA 23.94bB
(2010.05.20) 14.10cC  31.10aA 28.00 aAB 21.80bC  22.30bBC  8.74cC 18.86 ¢cBC 51.15aA  36.38 bAB 34.30 bAB
930aA  13.20aA 10.40aA  11.40 aA 820aA  7.20cD 9.02 cCD 20.97 abAB 2538 aA  17.14 bBC
16.50 bA  20.00aA 19.80aA  19.20abA  18.40 abA 18.60bB 1541 bB 67.90aA  63.41 aA  56.60 aA
6.80 aA 9.50aA  9.40aA  8.80aA 8.10aA  5.45bC 8.65bBC 21.18aA 18.08aA 16.02 aAB
28d 2.10bA  630aA  430abA  4.10abA  4.10abA  542cC 14.05bB 24.06aA  26.69aA  24.53 aA
(2010.05.27) 14.60 bcAB 23.90 aA  20.20 abAB 12.80 cB  17.10 abcAB 6.72dD 15.51 cC  32.01 aA  19.42 ¢cBC 24.57 bB
6.80bB  14.70aA  830bB  6.00 bB 8.80bB  4.82dC 11.05¢B  16.62 abA 13.19 bcAB 18.50 aA
1490 bA  18.60aA 17.80 abA 19.10aA  17.00 abA 45.10 cB 48.68 cB 145.14 aA 140.72 abA 115.58 bA
5.10bB  11.80aA  7.10bAB 7.40 abAB  7.10 abAB 4.64cC 11.72bB 17.18aA  16.78aA  16.25 aAB
35d 220aA  440aA  3.10aA  430aA 330aA  538dC 12.28cB  14.34bcB  25.05aA  17.55bB
(2010.06.02) 7.30bB  15.00aA 12.40 abAB 8.50 bAB  7.60 bB 6.16dC 16.19bB 24.73aA 16.44bB  12.33 cB
3.80bA  6.90aA  5.80abA  4.20bA 340bA  3.19¢C 6.57bB 10.76aA  9.18aA  6.14bB
1440 cB  20.10aA 17.90 abAB 16.70 bcAB  16.80 bcAB 66.42 bC 94.84 bBC182.94 aA  170.03aA  147.78 aAB
3.90abA  5.60aA  520aA  3.90abA  3.00bA  3.90dD 7.29 bcBC 12.07aA  9.22bB  6.57 ¢cCD
P<0.05 P<0.01
MNPK SNPK 2 MNPK SNPK NPK NK
28 NK NPK
35 NK NPK CK MNPK
MNPK SNPK SNPK NPK NK 1~14
MNPK SNPK
NPK 14
“o- - ” (P<:0.05) (P<0.01) 21 ~
35 NPK
MNPK SNPK
2728 cK 21 (P<20.05) (P<0.01) MNPK
MNPK  SNPK 28 NPK NK SNPK
35 2.3
(2
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3 (P<0.05) (P<0.01)
MNPK>SNPK>NK>NPK>CK 1 35
MNPK SNPK SNPK MNPK
NPK NK CK (P<:0.05)
7 ~ 28 MNPK (P<0.01) NK CK
SNPK

%z 3 AEEELENZ/NEERZAHE 0-20 cm LIEFRBET S =090 (mg/ke)

Table 3 Contents of alkali-hydrolysable nitrogen in 0-20 cm deep soil layers under various long term fertilizations

CK NK NPK MNPK SNPK
1 d(2010.04.29) 67.93 bB 62.51 bB 76.46 abAB 89.50 aA 90.15 aA
7 d(2010.05.06) 70.13 cC 95.18 bB 83.82 becBC 122.56 aA 101.12 bAB
14 d(2010.05.12) 71.10 cC 92.86 bcBC 83.82 ¢cBC 124.63 aA 106.55 abAB
21 d(2010.05.20) 61.09 cC 91.05 bB 82.01 bBC 122.05 aA 96.35 bB
28 d(2010.05.27) 63.03 dD 91.05 beBC 82.01 cCD 113.65 aA 104.22 abAB
35d(2010.06.02) 59.80 dB 65.61 cdB 80.07 bcAB 93.25 abA 97.77 aA
NPK MNPK SNPK SNPK
NK CK NPK
NPK NPK
NPK
MNPK  SNPK
CK ( 3)
NPK NK
MNPK 13 2
SNPK (N 375 kg/hm?)
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Fig. 3 Total nitrogen uptakes by winter wheat and grain yields at
maturing stage under various fertilizations
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Effects of Nitrogen Uptakes by Winter Wheat Under
Various Fertilizations During Filling Stage

NIE Sheng-wei', HUANG Shao-min'*, ZHANG Shui-ging', GUO Dou-dou', ZHANG Qiao-ping'*

(1 National Soil Fertility and Fertilizer Effects Long-term Monitoring Net Work-Zhengzhou Fluvo-aquic Station/Key Field
Scientific Observation Station of Zhengzhou Fluvo-aquic Soils Ecology Environment, Ministry of Agriculture, Institute of Plant
Nutrient and Environmental Resources, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China; 2 College of Life
Sciences, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to provide proper technology of fertilization and reduce nitrogen lose, effects of nitrogen uptake by
winter wheat during grain filling stage were studied. In this study, nitrogen uptakes by winter wheat under five fertilization
treatments: no fertilization (CK), inorganic fertilization (NK, NPK), inorganic NPK fertilizers and manure combination (MNPK),
and inorganic NPK fertilizers and straw combination (SNPK), were carried out at National Soil Fertility and Fertilizer Effects
Long-term Monitoring Net Work-Zhengzhou Fluvo-aquic Station in the Huang-Huai-Hai Plain. The results showed that NPK,
MNPK and SNPK treatments were better to obtain proper groups, higher dry biomass production during grain filling stage; both
MNPK and SNPK treatments were more useful for stems and leaf sheaves growing and producing. Moreover, they also increased
nitrogen uptakes from soils at grain filling stage, and improved allocation or accumulation in stems, leaves, leaf sheaves and ears.
Compared with CK treatment, the filling times of MNPK and SNPK treatment, which the application of inorganic nitrogen
fertilizer (N 49.5 kg/hm?) and organic nitrogen fertilizer (N 115.5 kg/hm?), would increase in about 7 days. However, the filling
times of NPK and NK treatment which inorganic nitrogen fertilizer application rates were N 165 kg/hm?, would increase in about
14 days. Nevertheless, nitrogen accumulations of MNPK and SNPK treatments in stem and ears (P<<0.05 and P<:0.01,
respectively) after flowered from 1 to 14 days were all higher than those of NPK treatment, but nitrogen accumulations of MNPK
and SNPK treatments in leaves (P<0.05 or P<0.01) and kernels after flowered from 21 to 35 days were all lower than those of
NPK treatment. In addition, nitrogen accumulation of MNPK treatment in ears at grain filling stage was better than SNPK
treatment. Therefore, inorganic nitrogen fertilization rates should be increased in organic and inorganic fertilizer compound
application in order to avoid nitrogen absence and gain more grain yields.

Key words: Long-term fertilization, Nitrogen, Uptake, Winter wheat grain filling stage
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