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Abstract A pot experiment was carried out to compare the biological characteristics of four winter wheat varieties that were

released at different times over the past four decades Yuanfeng 998 recently released  Xiaoyan6 released in the
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1990s  Xiannong39 released in the 1970s and 1980s and Baimangmai released in the 1960s . Wheat seeds from each
variety were divided into two size classes small or large and then sown with one of three methods small seeds sown alone

SA-S  large seeds sown alone SA-B and small seeds and large seeds sown together ST . The experiment also
included four fertilizer treatments no fertilizer CK  nitrogen fertilizer N  phosphorus fertilizer P and nitrogen +
phosphorus NP fertilizer. The results showed that plant height was significantly different among varieties as well as seed
size and fertilizer treatments p <0.01 . The recently released variety Yuanfeng 998 was the tallest variety at the
seedling stage and before wintering but Baimangmai was the tallest variety at grain filling. Plants in the large seed
treatments were significantly taller than plants in the small seed treatments at the seedling stage and before wintering but
there was no difference in plant height between the two seed size treatments at grain filling. Plants in the P and NP fertilizer
treatments were taller than plants in the N and CK fertilizer treatments at the seedling stage and before wintering. Among the
four fertilizer treatments plant height was tallest in the NP fertilizer treatment. Variety seed size and fertilizer treatment
had a significant effect on the number of tillers and total leaf areas of wheat. The number of tillers of Baimangmai Xiannong
39 and Xiaoyan6 ranged from 4.37 tillers/plant to 4. 74 tillers/plant. In comparison Yuanfeng 998 only had 2. 95 tillers/
plant. Application of P and NP fertilizer increased the number of tillers. There were more tillers in the large seed treatment
compared to the small seed treatment for all four varieties. Yuanfeng 998 had the largest total leaf areas Baimangmai had
the smallest total leaf areas. Total leaf areas were larger in the NP fertilizer treatment compared to the other fertilizer
treatments. The effect of fertilizer on plant height tiller numbers and leaf area had a greater effect on small seeds of

recently released varieties compared to small seeds of varieties that were released earlier.

Key words winter wheat seed size variety fertilizer biological characteristics
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1
1.1
1 25¢m x20cm
1
Table 1 Properties of soil used in experiment
0.M. gkg! Total N g kg ™! Avail. P mg kg™! NO; -N mg kg~' NH; -N mg kg~!
14.35 0.82 3.36 9.83 7.64
4 20 60
39 20 70 ~80 6 20 90 998
3 2 2
3 CK N p
NP 4 8. 5kg N0.2g PO0.0655¢g
48 3 2004 10 15 14
10 2006 6 9
2 8
Table 2 Thousand kernels of different variety g
Variety 998 Yuanfeng 998 6  Xiaoyan 6 39Xiannong 39 Baimangmai
Thousand kernels 49.74 41.14 30.70 19. 89
Big seed B 59.70 49.74 38.89 26.19
Small seed S 36.09 32.68 24.48 15.15
B-S 23.61 17.06 14.41 11.04
B-S /Sx100% 60.40 52.20 58.86 72.87
B-S Means the difference of thousand kernels between big seed and small seed
1.2
10d
1
= X /1.27%
SAS
2.1
6 93%
98 % 1~2d
998 39 6 NP N p CK
3 P NP N CK
998 3
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Table 3 Difference of growth stage

Tillering stage Tassel stage Mature stage

Three leaves

Seedling stage

Fertilization

12

25

10

11

22
21

10
10
10
10

CK

15
10
10

15
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11
11
11
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11
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NP
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27
2.2.2
2005 1 16 2
p<0.01
15.40cm
39 13.16cm 12.44cm 10.93cm
» <0.05
13. 68cm 11.92¢cm 14. 8%
13.55cm  12.77cm
P NP 14.74cm  13.45¢cm N
CK p <0.05 N CK 12. 02¢m
11.72¢m
4 cm n =48
Table 4 Plant height cm of different treatments n =48
Variety Sowing method Fertilization
1% 1% 1%
Variety Aver. cm p<0.01 Big and Small Aver. cm p<0.01 Fertilization ~ Aver. cm p<0.01
998
Yuanfeng 998 9.96 SA-B 8.49 B CK 7.78 B
6
Xiaoyan 6 6.39 SAS 8.40 B N 8.99 A
39 9.32 9.73 A p 9.33 A
Xiannong 39 ’ ST-B ’ ’
Baimangmai 9.61 ST.S 8.66 B NP NP 9.18 A
SA means big or small seed sowing alone ST means big and small seed sowing together B means big seed S
means small seed the same bellow
2.2.3
2005 5 10 3
p <0.01
<0.01
3 80cm 998
51.43cm 6 50.08cm 39 46.62cm 30cm 63%
58.61cm 57.48cm
56.08cm 55.95cm
»<0.05 NP
74.65¢cm CK 45.79¢m P N
57.91cm  49.76cm
N
2.3
5 39 6
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Fig. 2 Plant height of different treatments before wintering
5 /
Table 5 Tillers of different treatment n/plant
998 6 39
Yuanfeng 998 Xiaoyan 6 Xiannong 39 Baimangmai
Ferti. ST SA ST SA ST SA ST SA
B S B S B S B S B S B S B S B S
CK 2.0 2.3 1.0 1.3 2.0 1.0 1.7 2.0 2.0 1.3 3.3 2.0 1.3 2.0 2.3 1.7
N 2.0 1.0 4.0 2.0 3.0 2.0 3.0 5.0 1.0 1.0 3.0 2.0 4.0 1.0 1.0 2.0
P 5.0 4.3 3.3 3.0 9.3 3.0 5.3 6.0 5.7 7.0 6.7 7.7 7.0 5.7 7.0 3.3
NP 4.6 4.5 3.5 3.3 8.3 4.3 7.3 6.6 9.3 6.3 8.3 9.0 9.0 8.0 10.7 9.7
M, 3.40 3.03 2.95 2.40 5.65 2.58 4.33 4.90 4.50 3.90 5.33 5.18 5.33 4.18 5.25 4.18
M, B3.18 S2.72 B4.99 S3.74 B4.92 $4.54 B5.29 $4.18
M, 2.95 4.37 4.73 4.74
M, M, means the average tiller of big and small seed plant with different sowing
methods and varieties M, M, means the average tiller of big and small seed plant with different varieties
M; M;means the average tiller of different varieties
998 3 4.74 s/ 4.73 / 4.37 /
998 2.95 7/ 1.79 /7 60.9% 1.78 / 60.3% 1.42 7
48. 1% NP P CK N 2
2 4
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Fig. 3 Plant height of different treatments during filling stage
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998 3
2 ~3d
6 cm?/
Table 6 Total areas of green leaf of single plant cm’/stem
998 Yuanfeng 998 6  Xiaoyan 6
Fertilization ST SA ST SA
B S B S B S B S
CK 43.37 22.26 44.30 33.68 24.94 19.88 26.86 36.59
N 26.19 21.57 26.93 15.38 24.01 24.72 20.75 31.42
p 43.27 36.59 51.24 50.27 45.17 42.05 52.83 69.06
NP 80.87 65.19 87.11 83.16 69.58 69.53 81.28 60.36
M, 48.43 36.40 52.40 45.62 40.93 39.05 45.43 49.36
39 Xiannong 39 Baimangmai
Fertilization ST SA ST SA
B S B S B S B S
CK 21.69 26.45 28.01 20.10 12.93 12.45 15.49 16. 89
N 19.82 14.87 23.37 19.45 10.90 9.90 13.50 15.14
p 42.67 40.52 30.75 39.85 35.98 46.51 33.72 29.45
NP 62.58 40.86 37.01 62.15 46.27 38.20 51.72 42.41
M, 36.69 30.68 29.79 35.39 26.52 26.71 28.61 25.97
M, M, means the average area of green leaf of big and small plant with different
sowing methods and varieties
998
11. 4%
426~28 P NP
NP
N
998 6 39
998 50.42 cm’/ 41.0lcm’/
18 29
NP 998
N P 998 6
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