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Table 1. General soil characteristics of the experimental location Ji-An.

Location H E.C. O.M. P K Ca Mg Fe
P (dS/m) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
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Table 2. The whole plant traits of the maize variety ‘Ming-Fung No.3’ affected by planting density.

Treatment Plant height ~ Stem diameter  Ear height No. of ears Sta!k Survival rate*
(cm) (cm) (cm) per plant lodging* (%)
D1Y 211.9abY 2.5a 114.1b 1.0a 3 98.9a
D2 218.2a 2.4ab 121.0ab 0.9ab 1 90.7bc
D3 209.2bc 2.1bc 120.2ab 0.8b 1 93.0b
D4 211.9ab 2.0c 124.9a 0.8b 1 79.1c
D5 205.1¢c 1.7d 124.5a 0.4c 1 81.9bc

“Lodging is divided into 3 levels ( 1 = straight ,2 = semi-lodging,3 = lodging ).

YMeans followed by the same letters are not significantly different at 5% level by Least Significance Difference (LSD).

*The data within column are the mean of original percentage value, and transformed by the equation y= Arcsin (x)* ( x equals
the original percentage value), before analysis of variance (ANOVA) and least significant difference test (LSD).

"D1: 75 cm x 25cm, 53,333 plants-ha'; D2: 75 cm x 15 cm, 88,888 plants-ha™'; D3: 60 cm x 15 cm, 111,111 plants-ha';
D4:45cm x 15 cm, 148,148 plants-ha™.
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Table 3. Ear traits of the maize variety ‘Ming-Fung No.3’ affected by planting density.

Kernel Plot

Ear Ear Grain . . . Kernel

Treatment  length  diameter rowls ((I?(r)i&l/nli igg_gliir?;)l ;V:rli 2; shrzltl;lg yield 1

(cm) (cm) (ear) (2) (%) (kg-ha)

D1* 16.3a* 4.9a 14.7a 36.3a 26.9a 95.4a 89.2a 4784.3a

D2 15.2b 5.0a 14.3a 34.4ab 27.5a 67.7b 89.0a 4861.0a

D3 14.0c 4.8ab 14.2a 31.7bc 26.0a 50.4c 88.6a 3941.7a
D4 13.3¢ 4.9a 13.6ab 28.7cd 27.7a 42.4cd 88.4a 3702.0ab

D5 11.0d 4.6b 12.1b 27.6d 27.0a 30.4d 86.0b 2472.8b

*Means followed by the same letters are not significantly different at 5% level by Least Significance Difference (LSD).

YThe data within column are the mean of original percentage value, and transformed by the equation y= Arcsin (x)* ( x equals
the original percentage value), before analysis of variance (ANOVA) and least significant difference test (LSD) .

*D1: 75 cm x 25¢m, 53,333 plants-ha'; D2: 75 cm x 15 cm, 88,888 plants-ha™'; D3: 60 cm x 15 cm, 111,111 plants-ha™'; D4:
45 cm x 15 cm, 148,148 plants-ha'; D5: 30 cm x 15 ¢cm, 222,222 plants-ha’!
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Fig. 2. Morphological variations of corn ear in different planting densities.
D1: 75 cm x 25¢m, 53,333 plants-ha'; D2: 75 cm x 15 c¢m, 88,888 plants-ha™!; D3: 60 cm x 15 cm,
111,111 plants-ha'; D4: 45 cm x 15 cm, 148,148 plants-ha’; D5: 30 cm x 15 ¢cm, 222,222 plants-ha’!
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Fig. 3. Occurrence of abnormal corn ears in high-density planting.
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Table 4. Influence of planting density on the severity of northern leaf blight disease, southern leaf blight disease
and Asian corn borer in maize.

Northern leaf blight disease Southern leaf blight Asian corn borer visual
Treatment - . . .
rating scale” disease rating scale” rating scale for damage*
D1¥Y 3 1 1
D2 4 1 2
D3 4 1 1
D4 4 1 2
D5 5 3 2

“Northern leaf blight disease rating scale, southern leaf blight disease rating scale and Asian corn borer visual rating scale for
damage are all divided into 5 levels (1 = 0% to 5%, 2 =6 % to 20%, 3 =21% to 50%, 4 = 51% to 80%, 5 = 81% to 100%).
YD1: 75 cm x 25cm, 53,333 plants-haz'; D2: 75 cm x 15 cm, 88,888 plants-ha™'; D3: 60 cm x 15 cm, 111,111 plants-ha™';
D4:45cm x 15 cm, 148,148 plants-ha'; D5: 30 cm x 15 cm, 222,222 plants-ha’!
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Table 5. The weed covered rate in the field affected by planting density of maize.

Treatment Weed cover rate” (%)
D1 53a¥
D2 40ab
D3 27b
D4 10c
D5 4c

“The data within column is the mean of original percentage value, and it is transformed by the equation y= Arcsin (x)** ( x
equals the original percentage value), to do analysis of variance (ANOVA) and least significant difference test (LSD) .

YMeans followed by the same letters are not significantly different at 5% level by Least Significance Difference (LSD).

*D1: 75 cm x 25cm, 53,333 plants-ha™'; D2: 75 cm x 15 cm, 88,888 plants-ha™'; D3: 60 cm x 15 cm, 111,111 plants-ha™'; D4:
45 ¢cm x 15 cm, 148,148 plants-ha!; D5: 30 cm x 15 cm, 222,222 plants-ha™!
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Effects of Panting Density on the Growth and Yield of
Maize (Zea mays L.)!

Chih-Ying Yu®> Der-Fa Yu® Ting-Zhu Zhan*
Abstract

This experiment was conducted to study the effects of planting density on growth and yield of the maize
variety ‘Ming-Fung No. 3’ in east Taiwan. Five different plant densities (75 x 25,75 x 15,60 x 15,45 x 15,
30 x 15 cm or 53,333, 88,888, 111,111, 148,148, 222,222 plants/ per ha, respectively) were evaluated. The
gain yields were 4,784, 4,861, 3,942, 3,702 and 2,473 kg/ha in sequence. The results show that the planting
density at 75 x 15cm (88,888 plants/ha) and 75 x 25cm (53,333 plants/ha) resulted in higher yield for the
maize variety ‘Ming-Fung No. 3’. On the contrary, the yield declined significantly in the spacing 30 x 15cm
(222,222 plants/ha) treatment. The high-density planting also resulted in poor plant growth, severe northern leaf

blight disease, and abnormal corn ears.

Key words: ‘Ming-Fung No. 3’, row spacing, narrow-row, high-density.
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