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Table 1. Effects of different planting density on agronomic traits and yield of black foxtail millet in the Dona tribe

(Spring 2023).
Plant height Panicle length ~ Panicle weight Seed weight Grain yield

Planting density (no. plants ha™ ) (cm) (cm) (2) (2) (kg ha™)
250,000 (40 cm x 10 cm) 151.1+2.6a" 174+05a 9.1+05a 79+05a 1,099 £ 134 a
166,666 (40 cm x 15 cm) 143.6+2.1a 163+05a 87+03a 79+03a 810+ 117 ab
CK” (broadcast) 1258+3.1b 13.4+£05b 72+04b 62+03b 581+77b

“ Each value represents the mean + SE. Data with different letters are significantly different at P < 0.05 by least significant difference
(LSD) test.

¥ CK: check.

2. BENEE R ORAN EHRE A MEIRELE B E (2024 0 HAE) -

Table 2. Effects of different sowing method on agronomic traits and yield of black foxtail millet in the Dona tribe
(Spring 2024).
Sowing method Plant height (cm)  Panicle length (cm)  Panicle weight (g) Seed weight (g)  Grain yield (kg ha™)
Transplanting” 141.8+3.31b" 164+05a 11.5+0.6a 99+06a 1,029+ 69 a
Drilling* 153.2+32a 16.7+0.6 a 11.1£0.4 ab 94+05a 946 + 110 ab
CK" (broadcast) 1422+1.7b 152+05a 9.2+04b 7.6+04b 771 £57b

“ Paper plug seedlings (10 cm spacing) were transplanted at 40 cm row spacing using a single-row transplanter at 15-20 d after

sowing.

¥ Each value represents the mean + SE. Data with different letters are significantly different at P < 0.05 by least significant difference

(LSD) test.

* Mechanical drilling was performed at 40 cm row spacing, followed by thinning to 10 cm plant spacing at 15-20 d after sowing.

“CK: check.
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Table 3. Effects of different sowing method on

working efficiency and seed requirement of black
foxtail millet in the Dona tribe (per 0.1 ha).

Working efficiency Seed requirement

Sowing method (h) (2)
Transplanting 4.0 50
Drilling 1.5 250
CK” (broadcast) 1.0 1,000
* CK: check.
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Table 4. Production costs of different sowing method of black foxtail millet in the Dona tribe (per 0.1 ha).

Production costs Price (NTS) Labor input (person-days) Sum (NTS$)
Transplanting” 18,000
Machinery depreciation cost 5,000 5,000
Nursery cost 2,000 4.0 8,000
Transplanting cost 2,000 0.5 1,000
Mechanical weeding cost 2,000 2.0 4,000
Drilling” 7,500
Machinery depreciation cost 500 500
Sowing cost 2,000 0.5 1,000
Thinning cost 2,000 1.0 2,000
Mechanical weeding cost 2,000 2.0 4,000
CK” (broadcast) 21,000
Manual broadcasting cost 2,000 0.5 1,000
Manual weeding cost 2,000 10.0 20,000
Common costs* 4,000

“ The transplanter cost NT$100,000 and the row seeder cost NT$10,000. Both were single-row machines.

¥ CK: check.

* Common costs include land preparation, fertilizer, and harvest costs.



456 B EETE F

K5 BAERE R NRAERBETAR A BRI T -

75%  H531

Table 5. Net profit analysis of different sowing method of black foxtail millet in the Dona tribe (per ha).

Sowing method Gross revenue” (NTS$) Production costs” (NT$) Net return® (NTS$)
Transplanting 360,150 220,000 140,150
Drilling 331,100 115,000 216,100
CK" (broadcast) 269,850 250,000 19,850

“ Gross revenue was estimated based on the yield obtained from different sowing methods of black foxtail millet in 2024 and a

market price of NT$350 kg™

¥ Production cost was calculated as the sum of the costs required for each sowing method and the common costs.
* Net return was calculated as the profit obtained after subtracting the field production cost from the gross revenue.

“CK: check.
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Effect of Drilling Cultivation on Production Efficiency
of Black Foxtail Millet (Setaria italica (L.) P. Beauv.) in
the Dona Tribe, Maolin, Taiwan

Ya-Shiun Jan"’

Abstract

Jan, Y. S. 2026. Effect of drilling cultivation on production efficiency of black foxtail millet
(Setaria italica (L.) P. Beauv.) in the Dona tribe, Maolin, Taiwan. J. Taiwan Agric. Res.
75(3):451-461.

Black foxtail millet is an important traditional crop among the Dona tribe of Maolin District,
Kaohsiung, Taiwan, where it serves not only as a staple food but also as a core grain in indigenous
ritual culture. However, traditional broadcasting cultivation requires high labor input, results in
unstable yield, and limits the sustainable production of this crop. This study evaluated the effects
of plant spacing and sowing methods on agronomic traits, yield, working efficiency, production
cost, and economic return of black foxtail millet, and assessed the feasibility of introducing small-
scale machinery for drilling cultivation in mountainous tribal farming systems. The planting density
experiment showed that 250,000 plants ha” (40 cm x 10 cm) produced the highest grain yield (1,099
kg ha™), which was significantly higher than with wider spacing and traditional broadcasting. In the
sowing method experiment, transplanting using paper plug seedlings produced the highest yield (1,029
kg ha™), followed by mechanical drilling (946 kg ha), both of which were higher than broadcasting
(771 kg ha™). In terms of working efficiency, transplanting required the longest time (4 h per 0.1
ha), while drilling required 1.5 h and broadcasting required 1 h; however, the seed requirement was
lowest in transplanting. Production cost analysis showed that drilling had the lowest cost, followed
by transplanting, while broadcasting had the highest cost due to high labor requirements for manual
weeding. Net return analysis indicated that drilling generated the highest profit (NT$216,100 ha™), ten
times more than that of broadcasting. These results indicate that proper plant spacing combined with
drilling cultivation can improve yield while reducing labor and production costs. The introduction of
small-scale mechanized drilling is suitable for mountainous tribal farming systems and can enhance
production stability without disrupting traditional farming culture. This approach provides a practical
strategy for the sustainable utilization and cultural preservation of indigenous millet in Taiwan.

Key words: Black foxtail millet, Drilling cultivation, Planting density, Mechanization, Indigenous
crops.
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