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Fig.1 Meteorological conditions during the experiment
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Table 1 Total area of leaves at ear nodes and leaves at nodes immediately above and below ear nodes of corn
varieties under effects of planting densities,zinc and selenium spraying
) Tasseling JEA Maturity
. g — il |- 1/ cm? . , M /cm? i -/ cm?2 o , FEFM/cm?
i i g g BEMem gy e BFHem® o BEM em® gy g jemz B P /em
. s : Leaves Leaves J=Sus Leaves Leaves J=Sus
Variety Density Microelement . . Leaves . . a0 9 . . Leaves . . SE
immediately at car immediately [ f{/cm immediately at car immediately [ f{/cm?
above @ below ear Total above N below ear Total
node node
car node node ear node node
Bl 45 11 D1 CK 683.42 b 731.08 a 700.15 a 2114.65 b 556.30 ¢ 593.18 cd 602.95 ¢ 1752.42 ¢
Shaanbainuo 11 M1 740.06 ab  756.50 a 745.72 2 2 238.67 ab  629.77 bc  640.87 bed  640.53 be 1 911.17 be
M2 774.96 a 745.72 a 772.22 a 2 344.22 a 716.77 a 710.15 a 728.10 a 2 155.02 a
D2 CK 716.37 ab 710.78 a 739.29 a 2 200.22 ab 608. 38 bc 635.16 bed 645.25 be 1 888.78 be
M1 730.41 ab 759.09 a 770.29 a 2276.76 ab  583.82 be 599.70 bed  638.76 bec 1 822.27 be
M2 714.84 ab 767.37 a 753.10 a 2 237.25 ab 558.70 ¢ 631. 30 bed 641.91 be 1 831.91 be
D3 CK 690.39 b 779.04 a 707.45 a 2151.58 b 580.91 be 580.51d 616.66 bc 1 778.07 ¢
M1 720.05 ab 726.78 a 745.02 a 2 237.35 ab 650. 16 ab 668.47 ab 677.17 ab 1 995.80 ab
M2 687.50 b 746.28 a 728.09 a 2138.28 b 656. 89 ab 663. 80 abc 655.56 bc 1 976.25 ab
J5 250 D 1.702 ns 0.023 ns 1.162 ns 1.021 ns 3.994 * 1.011 ns 0.392 ns 1.841 ns
Variance analysis
M 1. 957 ns 0. 087 ns 2.799 ns 2.338 ns 5.082% % 6.321* 4.893* % 6.653 % *
DXM 1.523 ns 0.588 ns 0.584 ns 1. 341 ns 5.007 % * 3.020* 3.283~ 4.305* %
B % A 1954 D1 CK 574.94 ab 603. 29 abc 603.69 a 1781.91 ab 528.02 a 560.40 a 590.06 a 1678.48 a
Shaancainuo
1954 M1 590.76 ab 600. 55 abc 579.43 a 1770.73 ab 566.63 a 568.10 a 563.88 a 1698.61 a
M2 591.52 ab 611.38 ab 618.80 a 1 821.70 ab 564.54 a 573.16 a 597.09 a 1734.80 a
D2 CK 572.02 ab 604. 56 abc 601.71 a 1778.28 ab 533.84 a 571.56 a 584.65 a 1 690.05 a
M1 543.34 b 560.17 ¢ 603.34 a 1716.83 b 537.32 a 560.56 a 569.87 a 1667.75 a
M2 556. 64 ab 567.04 be 576.79 a 1700.47 b 569.61 a 573.28 a 588.36 a 1731.25 a
D3 CK 593.79 a 636.50 a 608.98 a 1839.27 a 528.08 a 557.51 a 558.93 a 1644.52 a
M1 550.78 ab 577.08 be 579.25 a 1707.10 b 527.35 a 561.42 a 568.81 a 1657.58 a
M2 546. 86 ab 575.36 be 583.82 a 1706.04 b 553.89 a 549.91 a 576.03 a 1679.84 a
ik -Yixis D 2.94 ns 3.04 ns 0.39 ns 1.93 ns 1.01 ns 0.68 ns 1.45 ns 1.55 ns
Variance analysis
M 1.31 ns 5.51 % 1.20 ns 2.79 ns 3.86* 0.02 ns 1.97 ns 1.75 ns
DXM 1.50 ns 1.79 ns 1.60 ns 1.47 ns 0.67 ns 0.30 ns 0.63 ns 0.17 ns

TE: DM SRR RV S TR s DX M FoR 38 BN ., CKL M1 Al M2 43 51 4% 3 Wit K L 3 FaG . 5] — 51 /) AS [) % B %R 18

0.05 KF L2503,

® % % BRIRIRTE 5% 1% KTV EERBE ns RSB SRR Z A RE., T,

Note: D and M represent the planting density and microelement spray, respectively; DX M. Interaction effects. CK,M1 and M2 stand for

spraying water, zinc and selenium, respectively. Different letters with in the same columns indicate significant differences at P =0. 05.

% and * * mean significant differences at P=5% and 1%, respectively,ns indicating that different treatments have no significant, the

same below.
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Fig. 2 Chlorophyll contents of waxy corn under effects of planting densities,zinc and selenium spraying
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Table 2 Ear characters of waxy corn under effects of planting densities and zinc, selenium spraying
T i ] P i
. o mpen  TRRAR/E gy Hl/em  RAK/em s OREC iz om
i Al R (&SI Net mass . Row Kernel S
' . i Ear Ear Bald tip Cob
Variety Density Microelement of fresh - number number .
length width length diameter
ears per ear per row
B kG 11 DI CK 254.32410.87 a 17.48+0.82 ab 4.6840.16 a 0.1740.41 ab 15.0041.10 a 37.17+1.60 a 2.7240. 23 be
Shaanbainuo 11 M1 249.51437.01 a 18.0541.43 a 4.4840.13 ab 1.1740.75a 14.00+1.79 a 36.83+3.37 a 2.68+0.19 ¢

M2 236.43418.19 ab 18.25+0.82 a

4.4040. 25 ab

.00£1.26 a 36.33+1.37 ab2.7340.27 abc

D2 CK  241.75+37.40 ab17.70-£0.86 ab 4.4040.24 ab 0.00+0.00 b 14.0040.00 a 35.67+1.86 ab 2. 93-40.08 ab
Ml 241.30429.11 ab17.7040.35 ab 4.3240.21 b 0.4540.73 ab 14.3341.51 a 34.00+£2.19 bc 2.9540.08 a
M2 235.81426.20 ab16.95+1.47 ab 4.5240.29 ab 0.6040.76 ab 14.3341.51 a 32.83+2.40 ¢ 2.9340.12 ab
D3 CK 209.03420.41 b 17.10+1.53 ab 4.3740.22 b 0.58+0.80 ab 13.67=41.51 a 33.6741.97 bc 2.7540. 19 abc
M1 232.69+27.68 ab 16.57+0.56 b 4.5040.30 ab 0.67-0.61 ab 14.0041.79 a 33.67+1.86 bc 2.92-40.10 ab
M2 250.894-20.54 a 17.824-0.62 ab 4.5840.13 ab 0.584-1.43 ab 13.67+1.51 a 36.17--1.33 ab 2.9340.08 ab
VEY R0 D 1.61ns 2.56ns 1. 15ns 1.0lns 0.77ns 8.40 % * 9.08* *
Variance analysis M 0.31ns 0. 33ns 0. 44ns 2. l4ns 0.11ns 47ns 0.81lns
DXM 2.12ns 1. 94ns 2.39ns 0. 66ns 0.55ns LA 0.83ns
Bk %4 1954 D1 CK 210.8249.54 a 17.2340.23 a 4.2840.15 ab 0.3540.59 ab 14.6741.03 ab 35.1741.33 a 2.7040. 17 abc
Shaancainuo
1954 M1 214.8240.00a 17.0340.55a 3.6241.68 b 0.0040.00 b 14.334-0.82 ab 34.0041.26 a 2.6720.19 be
M2 205.38411.56 ab16.4540.43 ab 4.4240.10a 0.0040.00 b 15.3341.63 a 33.83+£1.47a 2.9340.34 a
D2 CK 189.8149.22 ¢ 16.7040.77 ab 4.2740.20 ab 0.0540.12 b 13.33+1.03 b 34.834+2.14 a 2.83+0.22 ab
M1 187.92+19.64 ¢ 16.75+0.88 ab 4.00+0.33 ab 0.37+0.43 ab 13.33+1.03 b 34.83+1.17 a 2.67-0.20 be
M2 189.324+12.19 ¢ 16.684-0.48 ab 4.2040.17 ab 0.0840.20 b 13.3341.03 b 34.834+2.23a 2.5740.08 ¢
D3 CK 186.76-6.89 ¢ 16.6720.43 ab 4.1840.16 ab 0.0040.00 b 13.6740.82 b 35.33+1.21 a 2.5740.10 ¢
M1 196.73411.03 be16.9240.82 ab 4.2240.12 ab 0.3840.45 ab 13.67+1.51 b 34.67+2.66 a 2.7240.17 abc
M2 182.46+12.27 ¢ 16.2240.29 b 4.1740.16 ab 0.77-40.68 a 14.3340.82 ab 33.50+3.27 a 2.60-0.11 be
Ty 253 B D 21,47 * 1.25 ns 0.09 ns 2.59 ns 7.68% * 0.29 ns 2.44 ns
Variance analysis
M 1.93 ns 3.3% 1.67 ns 0.8 ns 1.25 ns 1.28 ns 0.05 ns
DXM 0.82 ns 0.91 ns 0.95 ns 4.29% % 0.36 ns 0.41 ns 3.79% %

Vs HE R A R, T
Note: Values are “means + standard error”, the same below.
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Table 3 Fresh kernel and ear yields of waxy maize under effects of planting densities,zinc and selenium spraying

Density

Microelement

B k% 11 Shaanbainuo 11

[ % K5 1954 Shaancainuo 1954

fif AR B/
(kg * hm ?)
Fresh kernel yield

ficf SR A i/
(kg « hm ™ ?)
Fresh ear yield

i AR i/
(kg + hm %)
Fresh kernel yield

fif SR A 5/
(kg * hm %)
Fresh ear yield

D1

D2

D3

CK
M1(Zn)
M2(Se)

CK
M1(Zn)
M2(Se)

CK
M1(Zn)

M2(Se)

6 110.77496. 87 cd
6 020.294184.55d
5573.68+£503.40 d
6 775.25£697. 30 be
7 432.65%£97.65 b
7 189.97£65.05 b
8 385.75+£85.45 a
8 643.06E79.20 a

9 068.61E£62.23 a

7 768.531£847.88 ¢

7 699.08E£785.92 ¢

7 352.96+£726.64 ¢

9 058.984884. 91 be
9 087.962861. 77 be
8 949. 64£809. 93 be
9 958.42+878.56 ab
10 542.54=£775.93 ab

10 749.384£939.27 a

5807.86+12.73 d
5732.24414.85d
5802.69+21.214d
6 045. 6100. 80 cd
6 109.5+339.72 cd
6 283.14+326.78 ¢
7116.85+16.97 b
7 622.46+19.16 a

7 366.41£5.73 ab

7376.31+1032.77 b
7 522.43£878.62 b
7 616.87+£602.23 b

9 193.04+821.72 ab

8 730.86=21 030.11 ab

9 364.69+E614. 26 ab
9 857.82+514.44 a

10 565.61£765.05 a

10 511. 661 239.89 a

Ji 2507

Variance analysis

D
M
DXM

130.37°
1.31 ns
2.8 ns

18.56" *
0.12 ns

0.52 ns

159.64°
2.04 ns
2.09 ns

15.96"
0.26 ns
0.24 ns
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Effects of Planting Density,Zinc and Selenium on Ear Characters
and Fresh Kernel Yield of Waxy Corn

ZHANG Ruifang' .BOSCO Justin Shio',GUO Shaomin®, HAI Jiangbo',
DONG Yongli' ,GUO Yong' and XI Luoyan'

(1. College of Agronomy,Northwest A& F University, Yangling, Shaanxi 712100, China;
2. Hospital Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract In order to explore the effects of density, zinc and selenium on ear length, diameter and
bald tip length, row number of kernels per ear, number of kernels per row , ear axis diameter and
fresh kernel yield in waxy corn, this experiment was conducted with ‘Shaan Bainuo No. 11’ and
‘Shaan Cainuo No. 1954’ as experimental materials, and the primary plot was composed of three
planting densities including D1(37 500 plants « hm™?) , D2(45 000 plants « hm ?) and D3 (52 500
plants « hm™ %), and the secondary plot was composed of zinc (M1) , selenium (M2) and water
(CK), which were sprayed on leaves. The results showed that the sprayings of zinc and selenium
could improve the ear traits and yield of waxy corn, but was not significantly. The planting densities
had a significant effect on the fresh kernel yield of waxy corn. With the increase of planting densities
within certain limits, the yield of waxy corn increased. D3M2 was the best combination for improving
the ear traits and yield of ‘Shaan Bainuo No. 11’. Under D3 and M2, the fresh kernel yield of ‘Shaan
Bainuo No. 11’ was the highest (9 068. 61 kg * hm ™ *) , which was 8. 14% higher than that of the con-
trol; under D3 plus M1, the fresh kernel (7 622.46 kg « hm ™ ?) and fresh ear (10 565. 61 kg « hm ™ ?)
yields of ‘Shaan Cainuo No. 1954 ’ were the highest, which was 7.10% and 7. 18% higher than that
of the control, respectively.

Key words Planting density; Zinc; Selenium; Waxy corn; Ear character; Yield

Received 2022-11-15 Returned 2023-01-01

Foundation item  Innovation Capability Support Plan of Shaanxi Province in 2021 (No. 2021XYSF-
12).

First author ZHANG Ruifang, female, master student. Research area: efficient farming systems.
E-mail: 1968660486 (@qq. com

Corresponding author HAI Jiangbo,male, associate professor, master supervisor. Research area: effi-

cient farming systems. E-mail: haijiangbo@126. com
(BEHE: N B Responsible editor;: CHENG Min)



