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Effects of Different Nitrogen Levels on Grain-filling
Characteristics and Yield of Two Dryland Wheat
Cultivars for Superior and Inferior Grain
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Abstract: The effect of nitrogen level on grain filling characteristics and yield of dryland wheat culti-
vars for superior and inferior grains under the condition of pot culture were studied. The result indica-
ted that did not influenced N application in creased grain number, grain weight and yield, but thousand
grain weight. The filling rate of superior grains was obviously higher than that of inferior grains,and
both superior and inferior grain filling rate shows the trend of increasing at first, then decreasing with
the increase of nitrogen level. Correlation analysis indicated that, there existed significantly positive
correlations of superior grain weight with filling rate and accumulative time. However, there were sig-
nificantly positive correlations of inferior grain weight with the duration of the maximum filling rate
and duration of each filling stage.

Key words: Wheat;Nitrogen level; Superior and inferior grains; Grain-filling characteristics; Grain yield

[1-2]
’

:2013-01-30 :2013-02-24
: (973 ) ( 2009CB118604) ,
(1986—), . . . E-mail: xuyinglO@mails. ucas. ac. cn
(1958—), ., . . , . E-mail: dengxp@ms. iswc. ac. cn



« 490 33
[3]0 . [16] s 5
, , ; ~ 12 1~ 3 3~ 5
’ ’ ’ [47510 ’ o
105°C 30 min,80°C ) ,
, Logistic
RN Lo-101 (11-13] Logistic W=W,/(1+Ae ).t
. ) s ( t=0),W t
S W sAB
[115] .
[7]o N o
o (D ty=[IlnA —In(2+
) 3*)]/B; W,=W,/(1+
134 58 . Ae P1),
) (2) t;=[lnA +1n(2+
. 3%)1/B; W,=W,/(1+
1 Ae Pz,
(W 99%W, :1; = (InA+
1.1 4.595)/B; Wi
2011—2012 4) T,=(nA)/B;
. V,.=W, « B/4,
134 58, (5 ( YT, =1,
1.2 Vi=W,/T,; Wi
, ( YT, =1, 11, V,
0~20 cm , =W,—W.)/(t,—1); W,=W,—
16.6 g+ kg™ !, 1.1 ge<kg!, W, ( YT, =1t;— 1y,
82.3 mg « kg !, 39. 8 mg Vi=W,;—W,)/(t;—1t,),
e kg !, 147.7 mg » kg™ ', W, =W,—W,,,
29 cm, 27 cm, (6) T=T +T,+Ts;
12 kg, 5.0 g, V.=W,/t;,
. 5% ~10% 1.4
, 10 28 , 12, 2 SPSS 20.0
) , 12 , Sigmaplotl2. 3 , CURX-
, PT ) ,
50 g, ( o 9
70% ~80%) 0.0.12, 2.1
0.24 0.36 gN-kg™' 4 , 1 , 134 58
NO,N1,N2 N3 . 10 . o
1.3 ) . N
N N ; N1,N2,N3 NO
) 0 d 5.10.15, » NI.N2.N3
20,25 30d , 12 58 134,



3 : « 491 -

o 20 d N1,
2.2 20 d , N3
, 134 58 . 2.3
R S (

I (NO) ) , .

. N1.N2. Logistic (r)
N3 NO N 0. 990, , C 2,

N1.N2,N3 . (W)
, N2.N3 N , W,
1

Table 1 Grain yield and yield components of two wheat cultivars under different nitrogen levels

/g /g /(g D
134 NO 21.00a 40.53+£0. 20a 0.8540. 04a 10.2240. 53a
N1 41.33b 47.314+0. 16b 1.96+0.12b 23.47+1.48b
N2 53. 00c 48.13+1.83b 2.5540.02¢ 30. 580, 24¢
N3 71.33d 49.6941.01b 3.4540. 23d 41.35+2.70d
58 NO 22.33a 42.3240. 54a 0.95+0.01a 11.3440. 16a
N1 44, 67D 50. 1140. 35b 2.2440.09b 26.86=+1.07b
N2 69. 00c 48.89+0. 54b 3.3740.05¢ 40. 48+0. 65¢
N3 74.33d 49.1340. 48b 3.7240.07d 44.6040.79d
P<0. 05
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Fig. 1 Dynamic change of superior and inferior grain of dryland wheat under different nitrogen levels
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Table 2 Parameters of Logistic equation of superior and inferior grain filling dryland wheat under different nitrogen levels

r Wo/g A B /d V,/(mge+ ~1ed 1)

134 NO 0.9961 45.21 50. 70 0.28 30. 39 1.49

N1 0.9940 57.04 30. 46 0.23 34. 80 1. 64

N2 0.9959 61. 86 62. 25 0.25 35.35 1.75

N3 0.9930 64. 26 48.97 0.23 37.35 1.72

N1 0.9987 43.41 94. 09 0. 31 29. 85 1.45

N2 0.9969 45.51 98. 82 0. 27 33.53 1. 36

N3 0.9969 50. 88 86. 05 0.25 36.63 1. 39

58 NO 0.9948 51.62 23.10 0.23 32.97 1.57

N1 0.9982 58. 66 26.56 0.23 34. 80 1. 69

N2 0.9968 64.72 29.90 0.22 36. 76 1.76

N3 0.9962 65.48 21.27 0. 20 37.69 1.74

N1 0.9898 44. 36 55. 38 0.27 31.48 1.41

N2 0.9931 45.10 52. 84 0.27 31. 38 1. 44

N3 0.9977 49.10 31.43 0. 20 36. 28 1.25

3 [19] ,
s N N o s
, " > >

o s ,

(18] ) ) v, , v,



3 : + 493

3

Table 3 Grain-filling characteristics of three stage for superior and inferior grain under different nitrogen levels

Vi/(mg Vi /(mg « Vs /(mg « Vi
Wi/g Ti/d 1. Wy/g Ty /d 1. Ws/g T;/d —l. /(mge+ ~1 T,/d
d=b d= b d—b «d D

134 NO 9.55 9. 30 1.03 26.10 9.39 2.78 9.10 11.69 0.78 3.17 14.00
N1 12.05 9.12 1.12 32.93 10. 44 2.88 11.48 14. 24 0.81 3.28 14. 84

N2 13.07 11.40 1.15 35.71 10.67 3.35 12.45 13.28 0. 94 3.82 16.74

N3 13.58 11.33 1. 20 37.10 11.59 3. 20 12.94 14.43 0.90 3.65 17.12

N1 9.17 10. 54 0. 87 25.06 8.60 2.71 8.74 10. 71 0.82 3.32 14. 84

N2 9.62 11.96 0. 80 26. 28 9.61 2.73 9.16 11.96 0.77 3.12 16.76

N3 10.75 12.70 0.85 29. 37 10. 66 2.76 10. 24 13.27 0.77 3.11 18.03

58 NoO 10.91 7.77 1.40 29. 80 11.23 2.65 10. 39 13.97 0.74 3.03 13. 38
N1 12.40 8.67 1.43 33.87 11. 64 2.91 11. 81 14. 49 0.82 3.32 14. 49

N2 13.68 9.57 1.43 37.37 12.11 3.09 13.03 15.08 0. 86 3.52 15.63

N3 13. 84 8.57 1.61 37.81 12.97 2.91 13.18 16. 15 0.82 3.32 15. 06

N1 9.37 9. 86 0.95 25.61 9.63 2.66 8.93 11.98 0.75 3.08 14.68

N2 9.53 9.71 0.98 26.04 9.65 2.70 9.08 12.01 0.76 3.03 14. 54

N3 10. 38 10. 41 1. 00 28. 35 12. 86 2.20 9.88 16.01 0.62 2.51 16. 84

4 .

Table 4 Correlation coefficient between grain filling parameters and grain weight

T, Vo T, Vi T, \ T; Vs T V.
134 0.773 0. 862 0.674 0.960%* 0. 920 0.776 0.901 0. 785 0.978* 0.961*
—0.904 0.997* 0.990 —0.316 0.999* 0.988 0.999* —0.886 1.000** —0.685
58 0. 889 0.916 0.795 0.565 0.775 0. 889 0.777 0.929 0. 900 0.972*
—1.00%* 0.994 0. 965 0. 837 0.999* —0.991 0.999* —0.992 0.997* —0.979
* P<C0.05 3 kK P<C0.01 o
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