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Effect of Fertilizer and Planting Density on Agronomic Characters and Yield of New Maize Variety Yundan 21

ZHOU Gang, CHEN Guang-yong, YANG Hu et al (Shiyan Academy of Agricultural Sciences, Shiyan, Hubei 442000)

Abstract The new maize variety Yundan 21 was used as the experimental material, and a two-factor random block design was adopted. The
main area was the fertilizer factor (A) , and the subsidiary area was the planting density (B). Four levels were set to study the effects of fertil-
izer and planting density on agronomic characters and yield of Yundan 21.The results showed that fertilizer and planting density had significant
effects on agronomic characters and yield of Yundan 21. Among the four fertilization levels, the A, level ( compound fertilizer 750 kg/hm’ , urea
450 kg/hm’) reached the maximum in ear length, ear row, seed rate, 1 000-grain weight and yield. Density had a significant effect on ear
length, ear diameter, ear row, grain number per row, 1 000-grain weight, and yield. The overall ear length, ear diameter, ear row, grain
number per row and 1 000-grain weight decreased with the increase of density, but the yield increased with the increase of density. When the
density was at B, level (60 000 plants/hm®) , the yield was the highest. Different planting densities, fertilization rates and their interaction
lead to significant differences in yield. The yield increased with the increase of planting density and fertilizer rate, but decreased when the
planting density and fertilizer rate were too high. Comprehensive considering the factors of fertilizer and planting density, the best treatment

combination was A;B,, which was compound fertilizer 750 kg/hm’, urea 450 kg/hm’, and density 60 000 plants/hm’.
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Table 1 Agronomic characters and yield components of Yundan 21 under different treatments

BE e e stk R Kk W Rk . R THE R
Ab Plant . . AT Grain 1 000- Seed- FEE
. Ear Growth  Lodging ~ Empty Ear Ear Barren . . .

Treat-  height o . . . Ear row  number grain  producing  Yield
position period  percentage  plant length  diameter  ear tip P . )

ment cm r per row weight  percentage  kg/hm

cm d % % cm cm cm .
HL g %

AB, 290.6 127.3 110 0 0.2 18.3 4.7 0.5 17.9 323 278.6 87.9 5407.5
A B, 292.5 128.2 110 0 0.3 18.1 4.5 0.9 17.4 31.0 266.7 87.4 6 670.5
AB, 296.1 130.4 110 0.8 0.8 17.8 4.3 1.2 17.5 30.0 255.2 87.1 7 179.0
AB, 308.7 129.8 111 1.6 22 17.4 4.2 1.8 17.2 29.6 248.3 86.5 7 224.0
A,B, 311.2 131.6 111 0 0 19.5 5.4 0 19.2 37.6 300.6 87.8 6 839.1
A,B, 315.7 132.3 111 0.5 0 19.3 5.2 0 18.5 37.1 292.7 88.3 7 637.2
A,B, 310.6 133.4 112 1.1 1.1 19.2 5.3 1.5 18.4 36.5 289.6 88.7 8207.5
A,B, 318.7 135.6 114 9.8 1.6 18.7 4.9 1.6 17.8 35.7 273.5 87.6 8 033.5
A,B, 312.4 128.7 114 0 0 19.8 53 0 19.3 37.6 307.9 87.9 7 674.0
A;B, 319.5 132.4 114 0.9 0.5 19.6 5.2 0 18.9 37.3 299.4 88.6 9 100.5
A;B; 315.2 134.3 115 1.6 0.6 19.3 5.1 1.7 18.6 36.8 291.7 88.4 10 327.5
A;B, 320.5 140.4 115 12.5 1.7 18.8 4.8 2.0 17.9 34.0 288.6 88.1 9355.5
A,B, 318.2 136.7 115 0 0 21.0 5.5 0 19.8 38.9 280.3 89.5 7 815.5
A,B, 3235 142.8 117 9.8 0.2 18.4 4.7 0.6 18.1 36.4 272.6 87.2 8 102.0
A,B, 3264 144.6 117 11.3 1.5 17.9 4.5 1.9 17.7 31.0 266.8 87.1 8 988.5
A,B, 330.5 146.2 117 15.2 1.9 16.5 4.1 2.4 16.5 26.0 264.5 86.9 8 169.0
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Table 2 Agronomic characters and yield components at each factor level

W v mR EkE R Bk @R Ak g OR AR R -

. Grain 1 000- Seed- Jia i
K- Plant Ear Lodging Empty Ear Ear Barren Ear | . duci Yield
Factor  height position  percentage  plant length diameter  ear tip row fumber gral;]l producing )
level e om % % om om om pe per row weight  percentage kg/hm

> g oA g %
A, 297.0 128.9 0.6 0.9 17.9 44 1.1 17.5 30.7 262.2 87.2 6 620.3
A, 314.1 133.2 2.9 0.7 19.2 5.2 0.8 18.5 36.7 289.1 88.1 7 679.3
A, 316.9 133.9 3.8 0.7 19.4 5.1 0.9 18.7 36.4 296.9 88.3 9114.4
A, 324.7 142.6 9.1 0.9 18.5 4.7 1.2 18.1 33.1 271.1 87.7 8 268.8
B, 308.1 131.1 0 0.1 19.7 5.3 0.1 19.1 36.6 291.9 88.3 6 934.0
B, 312.8 133.9 2.8 0.3 18.9 4.9 0.4 18.2 355 282.9 87.9 7 871.6
B, 312.1 135.7 3.7 1.0 18.6 4.8 1.6 18.1 33.6 275.8 87.8 8 675.6
B, 319.6 138.0 9.8 1.9 17.9 4.5 2.0 17.4 31.3 268.7 87.3 8 195.5
x3I FEMHFESN
Table 3 Analysis of variance of yield
G i S g
,l#./w HH SEIT A 5 F P
Source of Degree of Sum of
. Mean square F value P value

variation freedom squares
JitiE Fertilizer 3 39 550 000 13 180 000 121.452 0.000
FRAE 25 Planting density 3 19 450 000 6 483 265.085 59.735 0.000
FNExFhAR % BE FertilizerxPlanting density 9 3 434 450.790 381 605.643 3.516 0.004
AbFH[A] Among treatments 15 62 430 000 4161 961.122 38.347 0.000
1222 Error 32 3 473 101.480 108 534.421
AR5 Total variation 47 65 900 000
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Table 4  Significant differences of yield under different fertilization

levels and planting densities

A4 P SISy
ihgp P nhs R
Treatment Average yeild Treatment Average yeild

reatmen e/ hm’ reatmen e/ b’

A, 9 114.4 aA B, 8 675.6 aA
A, 8 268.8 bB B, 8 195.5 bB
A, 7 679.3 cC B, 7 877.6 cB
A, 6 620.3 dD B, 6 934.0 dC

T : AR G AR /INE SRR FORTE 0.05 K 2857 B3, A RRS
FHREFRIRTE 0.01 KF-25 A0 B35
Note ; Different lowercases in the same coloumn indicate significant differ-
ences at 0.05 level , different capital letters indicate extremely signfi-
cant differences at 0.01 level
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Table 5 Significant difference in yield under different fertilizer and

density treatments

o Aj;?? 0 s A%ﬁjfzild
Treatment rage yErc Treatment verage yet
kg/hm* kg/hm*
A,B, 10 327.5 aA A,B, 7 815.5¢dC
A,B, 9 355.5 bAB A,B, 7 674.0cdC
A,B, 9 100.5 bB A,B, 7 637.2cdC
A,B, 8 988.5 bB AB, 7 224.0 dC
A,B, 8 207.5 ¢BC A, B, 7 179.0 dC
A,B, 8 169.0 ¢BC A,B, 6 839.1 dCD
A,B, 8 102.0 cBC AB, 6 670.5 dC
A,B, 8 033.5 cdBC A, B, 5407.5 eE

T : RSB R A RN TR R AE 0.05 KV 2257 B3, AR RS
FEFURTE 0.01 /K2 54 2

Note ; Different lowercases in the same coloumn indicate significant differ-

ences at 0.05 level , different capital letters indicate extremely signfi-

cant differences at 0.01 level
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Table 5 Effects of different treatments on the root system characters

of hybrid rice

S % HRAER MG T
USG5 Total i%)t Wflile %fot ILDngtflszt Ronﬁresh
Treatment - .
code number number adventitious weight

% % root // ¢cm o/ PR

Al1BI 21.0 a 17.3 a 10.2 a 26.7 a
A1B2 17.7b 8.1d 113 a 20.3 ¢
A2B1 203 a 153b 7.1b 224b
A2B2 157 ¢ 9.7 ¢ 84D 16.7 e
CK 179 b 9.1 cd 85b 18.6 d

T RIS NG FRERIRAE 0.05 K22 5 3%
Note ; Different lowercases in the same column indicated significant differ-
ences at 0.05 level
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