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Technology Optimization on Density and Fertilizer for High-yield Cultivation of Wheat Variety Heibaoshi 1
ZHOU Gen-you,XJA Hua, CHEN Qi-kang "
Abstract [ Objective] To study technology of density and fertilizer for high-yield cultivation of the wheat variety Heibaoshi 1. [ Method ]
Through the split plot design experiment with different factors level of density and fertilizer,the wheat variety Heibaoshi 1 was studied on its

(‘Agricultural Institute of Riparian Region of Jiangsu Province, Rugao, Jiangsu 226541)

growth period, group stem tillers dynamics, plant traits, grain structure, high yielding and resistance. To prove the effects of different density
and fertilizer levels on the group-individual development and yield for Heibaoshi 1 planting in the areas along the Yangtze river, look for high
yield technology through the multivariate nonlinear regression analysis. [ Result ] The low density will affect the number of panicles. High density
will affect the number of grain per panicle. The little fertilizer will restrict development of group-individual. The exceeded fertilizer will affect
the number of grain per panicle and 1 000-grain weight,and it is easy to cause lodging. The reasonable density-fertilizer combination makes co-
ordinated development between the group and individual ,balance the relations of panicle-grains-weight, to obtain higher yield. The maximum
yield potential is 7 384.3 kg/hm’ when the basic seedlings is 239.6 x 10"/hm* and N application rate is 237.7 kg/hm’. The density-fertilizer
reasonable interval to obtain yield over 7 200 kg/hm’ is the basic seedlings in 200 x 10* =270 x 10*/hm’ and N application rate in 220 —
260 kg/hm’ ,or the basic seedlings in 210 x 10* =260 x 10*/hm” and N application rate in 210 — 270 kg/hm’. [ Conclusion ] The study can
provide a theoretical basis for formulating high yeild cultivation techniques of Heibaoshi 1.
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Table 1 Two factor experiment design of N application rate and plant-

ing density

A Jitg N 4 A Jiti N
AbrH Basic N applica- Absit Basic N applica-
Treat- . . Treat- . .
ment seedlings tion rate || seedlings tion rate

73/ hm* kg/ hm? 73/ hm* kg/ hm?
AB, 150 75 A,B, 300 75
AB, 150 150 A,B, 300 150
AB, 150 25 A,B, 300 25
AB, 150 300 A,B, 300 300
A,B, 225 75 A,B, 375 75
A,B, 25 150 A,B, 375 150
A,B, 225 225 A, B, 375 225
A,B, 225 300 A,B, 375 300
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Table 2 The tillers seedlings number , earing rate  fertility characteristics, plant traits at the mature stage of Heibaoshi 1 of different treatments

Hore R SE R I B R e _— e Sy . N TERIA

b The highest tillers The highest tillers AR et AR N bR ZH K Lodging

Treatment number per number per hectare Faring rate Maturing date Whnlel growth  Plant height ~ Stem diameter  Far length situation

L4 per % g duration //d cm cm cm

plant // & J3/hm* £
A, B, 2.54 381.0 83.5 05 -31 209 75.3 0.49 7.1 —
AB, 3.13 469.5 85.3 06 -01 210 77.5 0.51 8.2 —
A, B, 3.53 529.5 83.9 06 -02 211 78.4 0.51 8.9 —
A B, 3.88 582.0 83.0 06 -03 212 79.6 0.48 8.5 —
A,B, 2.45 552.0 81.0 05 -29 207 76.1 0.46 7.0 —
A,B, 2.75 619.5 82.1 05 -30 208 78.7 0.48 7.7 —
A,B; 3.01 676.5 81.2 05 -31 209 80.4 0.47 8.3 —
A,B, 3.23 727.5 80.6 06 -01 210 81.2 0.44 7.9 —
A,B, 2.19 657.0 76.5 05 -28 206 77.2 0.43 6.8 —
A,B, 2.36 708.0 78.2 05 -29 207 80.1 0.45 7.3 —
A;B, 2.53 759.0 77.3 05 -30 208 81.3 0.44 7.8 —
A,B, 2.69 807.0 76.6 05 -31 209 82.7 0.41 7.2 2
A,B, 1.88 703.5 75.9 05 -28 206 78.5 0.41 6.6 —
A,B, 2.02 757.5 76.2 05 -29 207 81.3 0.42 6.9 —
A,B; 2.18 817.5 75.6 05 -30 208 82.6 0.40 7.0 2
A,B, 2.34 877.5 73.7 05 -31 209 83.9 0.39 6.3 3
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Table 3 Yield and spike-grain structure of Heibaoshi 1 of different

treatments
T - :
QbR . No. of . . iR
Treatment p‘dl:llCl(?S grain per graim Yleldz Precedence
per unit . weight kg/hm
rea s/ Ji/hm’ panicle .
A B, 318.0 30.7 37.0 3612.0 gH 16
AB, 400.5 37.3 38.6 5766.0 eEF 11
A, B, 444.0 38.4 39.5 6 735.0 beBCD 5
A B, 483.0 37.5 38.6 6991.5 abABC 4
A,B, 447.0 30.0 36.8 4935.0 G 15
A,B, 508.5 33.7 38.1 6 529.5 ¢dCD 8
A,B, 549.0 34.5 38.9 7 368.0 aA
A,B, 586.5 32.1 37.3 7 023.0 abABC 3
A;B, 502.5 28.9 36.3 5271.0 {FG 12
A,B, 553.5 32.4 37.4 6 706.5 beBCD 6
A,B, 586.5 32.7 37.9 7 269.0 aAB 2
A,B, 618.0 31.5 33.6 6541.5 ¢dCD 7
A,B, 534.0 25.9 35.9 4965.0 G 14
A,B, 577.5 29.8 36.2 6229.5 dDE 9
A, B, 618.0 29.5 33.8 6 162.0 deDE 10
A,B, 646.5 25.2 32.1 5229.0 {FG 13

e [FFVEER R /NG FREAN R R 22 57 3 (P <0.05) , [R5 il 5
KEFRERFRFIRZ 7 2% (P <0.01)
Note : Different small letters within the same column mean significant
differences (P <0.05), different capital letters within the same
column show extremely significant differences (P <0.01)
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Table 4 Yield of Heibaoshi 1 under the condition of different basic seedlings(X, )and N application rates(X, )

kg/hm2

jiti N & N application rate //kg/hm’

220 230 240 250 260 270 280 290 300

FEACH

Basic seedling

J7/hm’ 150 160 170 180 190 200 210
150 5678.3 5882.9 6069.4 6237.7 6387.7 6519.5 6633.1
160 5843.1 6041.7 6222.2 6384.4 6528.4 6654.2 6761.8
170 5994.7 6187.3 6361.7 6517.9 6655.9 6775.7 6 877.2
180 6133.0 6319.6 6483.1 6638.2 6770.2 6883.9 6979.5
190 6258.1 6438.7 6601.1 6745.3 6871.2 6978.9 7 (068.4
200 6370.0 6544.6 6701.0 6839.1 6959.0 7060.7 7 144.2
210 6468.7 6637.2 6787.6 6919.7 7033.6 7129.3 7 206.7
220 6554.1 6716.7 6861.0 6987.1 7094.9 7 184.5 7 256.0
230 6626.3 6782.9 6921.2 7041.2 7143.1 7226.7 7292.1
240 6685.3 6835.8 6968.1 7082.1 7177.9 7255.6 7314.9
250 6731.1 6875.6 7001.8 7109.8 7199.6 7271.2 7 324.5
260 6763.6 6902.0 7022.3 7 124.2 7208.0 7273.6 7 320.9
270 6782.9 6915.3 7029.5 7 125.4 7203.2 7262.8 7304.1
280 6788.9 6915.3 7023.5 7 113.4 7185.2 7238.7 7274.0
290 6781.7 6902.1 7004.3 7088.2 7153.9 7201.4 7230.7
300 6761.3 6875.7 6971.8 7049.7 7109.4 7150.9 7 174.1

6728.5 6805.6 6864.6 6905.3 6927.8 6932.1 6918.2 6886.1 6 835.7
6851.1 6922.3 6975.2 7009.9 7026.4 7024.7 7004.7 6 966.6 6 910.2
6960.6 7025.7 7072.6 7101.2 7 111.7 7 104.0 7 078.0 7 033.8 6 971.4
7056.8 7115.9 7156.7 7179.4 7183.8 7170.1 7 138.1 7087.9 7019.4
7139.7 7192.8 7227.6 7244.3 7242.7 7222.9 7184.9 7128.7 7054.2
7209.5 7256.5 7285.3 729.0 7288.4 7262.5 7218.5 7156.3 7075.8
7266.0 7307.0 7329.8 7334.4 7320.8 7288.9 7238.9 7170.6 7084.1
7309.3 7344.3 7361.0 7359.6 7340.0 7302.1 7246.0 7 171.7 7079.2
7339.3 7368.3 7379.0 7371.6 7345.9 7302.0 7239.9 7159.6 7061.1
7356.1 7379.1 7383.8 7370.3 7338.7 7288.7 7220.6 7134.3 7029.7
7359.7 7376.6 7375.4 7355.9 7318.2 7262.2 7188.1 7095.7 6985.1
7350.1 7361.0 7353.7 7328.2 7284.4 7222.5 7142.3 7043.9 6927.3
7327.2 7332.1 7318.7 7287.2 7237.4 7169.5 7083.3 6978.9 6 856.3
7291.1 7289.9 7270.6 7233.0 7177.3 7103.3 7011.1 6900.6 6 772.0
7241.8 7234.6 7209.2 7165.6 7103.8 7023.8 6925.6 6 809.1 6 674.5
7179.2 7166.0 7134.6 7085.0 7017.2 6931.1 6826.9 6704.4 6 563.7
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Table 5 The effect of single factor for yield,the optimal basic seedlings and the optimum N application rate to obtain maximum yield

CPaES PARMREEA R B0 N o205 R AR FadE N &

Fi M‘:J f‘/-; . Regression equation for yield in accordance with the The optimal basic seedlings The optimum N application rate
ted factors basic seedlings and N application rate i /hm’ kg/hm’

X, =150 Y =422.343 750 +48. 701 200X, 0. 091 080X — 267.4

X, =225 Y'=2 013. 468 750 +44. 184 175X, —0. 091 080X, — 242.6

X, =300 Y =2 860. 406 250 +39. 667 150X, —0. 091 080.X; — 217.8

X, =375 Y =2 963. 156 250 +35. 150 125X, —0. 091 080X; — 193.0

X, =75 Y= —1174.650 000 +41. 504 225X, —0. 066 150X; 313.7 —

X, =150 Y=1618. 518 750 +36. 987 200X, —0. 066 150X; 279.6 —

X, =225 Y =3 387.037 500 +32. 470 175X, —0. 066 150X; 245.4 —

X, =300 Y =4 130. 906 250 +27. 953 150X, —0. 066 150X; 211.3 —
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Fig.1 Effects of different plant growth regulators on rice regen-

eration ability
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