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Fig. 1. Dense seeding drill and seedling growth under different cultivation modes. Panels A—D show: (A) dense seeding drill;

(B) oat row seeding (mode Oat); (C) mixed cropping, broadcast sowing alfalfa- drill sowing oat (mode AO-d); and (D)
mixed cropping, broadcast sowing alfalfa- broadcast sowing oat (mode AO-b).
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Table 1. Fresh and dry matter yields and legume proportion of three cultivation modes at 70, 80, and 90 days after sowing

in Experiment 1

Days Mode” Fresh yield Dry yield Legume ratio
Oat Alfalfa Oat Alfalfa Total
mt/ha %
70 Oat 47.6" — 5.6° — 5.6" —
AO-d 42.9° 7.6° 5.6° 1.0° 6.6" 15.2
AO-b 22.2° 12.1° 2.9° 2.1° 5.0° 42.0
80 Oat 42.7° - 8.2" - 8.2° -
AO-d 35.3° 32° 7.3° 0.8 8.1° 9.9
AO-b 13.6° 6.2 2.8 1.9° 4.7° 40.4
90 Oat 45.4° - 9.1° - 9.1° -
AO-d 24.4° 2.7° 6.2° 0.8 7.0° 11.4
AO-b 11.0° 5.7° 3.3° 2.3° 5.6° 41.1

" Oat, oat-monoculture; AO-d, mixed cropping, broadcast sowing alfalfa- drill sowing oat; AO-b, mixed cropping, broadcast
sowing alfalfa- broadcast sowing oat.
"¢ Means in the same column within the same section with different superscripts are significantly different at 5%.
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Table 2. Dry matter yield of four cultivation modes in Experiment 2

Fertilizer Mode” 1* harvest (12/13) 2" harvest (1/23) Total
Oat Alfalfa Oat Alfalfa
mt/ha

Chemical Alfa 1.2° 2.5° 3.7°
Oat 4.4 3.0° 7.4%

AO-d 4.3 0.4° 2.0° 1.7° 8.4

AO-b 3.1° 0.2° 2.2° 1.2° 6.7°

Organic Alfa 1.7° 2.2° 3.9
Oat 4.7° 3.2° 7.9

AO-d 4.7 0.3 3.5° 0.8 9.2°

AO-b 3.3° 0.1° 2.0° 0.6° 6.0°

" Alfa, alfalfa-monoculture; Oat, oat-monoculture; AO-d, mixed cropping, broadcast sowing alfalfa - drill sowing oat; AO-b,
mixed cropping, broadcast sowing alfalfa - broadcast sowing oat.
“*¢ Means in the same column within the same section with different superscripts are significantly different at 5%.
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Table 3. Weed coverage percentage of four cultivation modes in Experiment 2

Fertilizer Mode" Date

12/27 1/10 1/23 2/22 3/8 4/11
%

Chemical Alfa 24.3° 38.7° 22.1° 30.8° 13.5° 14.4°
Oat 27.1° 20.1° 7.2° 20.5% 42.6" 45.7°
AO-d 18.2% 183 9.4° 12.9° 5.2° 3.9
AO-b 10.6" 8.5 5.8" 10.3° 6.2° 6.8"
Organic Alfa 39.9° 25.0° 17.8" 237 2.7 6.1°
Oat 21.2° 7.1° 17.5* 8.2° 4.6 34.3
AO-d 12.5¢ 6.3° 4.5° 4.1° 2.7 0.0°
AO-b 8.0° 3.7° 1.3° 1.2° 0.4 0.4°

" the same as table 2.
"¢ Means in the same column within the same section with different superscripts are significantly different at 5%.
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Fig. 2. Temporal changes in weed coverage under two mixed cropping modes in Experiment 2. Mode codes are the same as
in Table 2. Upper panel: chemical fertilizer treatment; lower panel: organic fertilizer treatment.
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Fig. 3. Weed coverage survey under three cultivation modes in local trials.
F4. WITERMFEEEREEAZYES
Table 4. Dry matter yield of three cultivation modes in local trials
Cut 1 (1/23) Cut 2 (3/1) Cut 3 (4/25) Sum of three cuts
Alfalfa Oat Alfalfa Oat Alfalfa Oat Alfalfa Oat Total
mt/ha
Alfa 1.07° — 2.52° — 2.86 — 6.45 — 6.45°
AO-d 0.06" 6.72 3.40° 1.52 2.76 — 6.22 8.24 14.45°
Oat — 7.08 — 1.68 — — — 8.76 8.76"

“® Means in the same column with different superscripts are significantly different at 5%.
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Fig. 4. Changes in moisture content of pure oat (Oat) and oat—alfalfa mixture (AO) after harvesting with disc and flail
mower-conditioners.
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Table 5. Comparison of moisture content differences among pure oat and oat-alfalfa mixture under different wilting
durations after harvesting with disc and flail mower-conditioners

8h 32h 56 h 72 h 76 h 124 h 148 h
%
Mode
Oat 55.3° 42.0° 35.5° 34.0° 29.5° 37.4° 30.2°
AO 46.2° 31.0° 26.2° 26.1° 54.5° 27.0° 19.5°
Mower
Disc 51.2° 39.0° 32.5° 30.9° 57.5° 34.3° 27.7°
Flail 50.4° 33.9° 28.2° 29.1° 56.5" 30.1° 22.0°

" Means in the same column within the same section with different superscripts are significantly different at 5%.

PRt BEEVIFHESN - BN HATEAZ AR ~ B R RS 2 A - WE S BENERE)
VB ZRRTK - EEMm i Ey - A AR R M SR B S, - (EAAE v IR B RO fREnse - Az dEoe
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Abstract

This study aimed to develop production techniques and cultivation modes for oats and alfalfa under domestic conditions
via four experiments. In Experiment 1, an improved dense-seeding drill was evaluated and three cultivation modes compared,
namely sole oat (O), oat—alfalfa mixed sowing with drill seeding of oats and broadcast seeding of alfalfa (AO-d), and oat—
alfalfa mixed sowing with both species broadcast (AO-b). Results showed that AO-d AO-d (oat drill seeding) had better
plant distribution uniformity and stability due to mechanical row sowing, resulting in higher total yield and overall yield
performance than AO-b (oat broadcast). However, due to more intense interspecific and intraspecific competition, AO-b had a
larger difference in oat yield when compared to monoculture. Nonetheless, its alfalfa content was higher and reached to 40%.
In Experiment 2, yields and weed dynamics across successive harvests were investigated, with sole alfalfa added as a control.
The mixed modes initially reduced early alfalfa yield but the presence of oats compensated for this loss and enhanced weed
suppression. In particular, AO-d exhibited the most stable performance. In Experiment 3, sole oats, sole alfalfa, and alfalfa-
oat cultivation were conducted locally. Sole oats achieved higher yield at the first harvest but showed poor regrowth and
increased weed proportion in subsequent cuts. Sole alfalfa exhibited even weaker weed suppression. In comparison, mixed
systems produced an oat-dominated first harvest followed by two to three harvests of alfalfa, achieving higher annual yield
and better weed control. In Experiment 4, the effects of disc-type and flail-type mowers for sole oats and alfalfa-oat mixed
system on field wilting rates was analyzed. The results showed that the flail-type mower-conditioner and mixed cropping
(AO) significantly accelerated the drying rate. However, the four treatments did not reach the safe moisture content in 72
hours after field wilting. This suggested that the wilting speed in the field was slow under the climate of Taiwan and even the
optimal treatment could not reach the safe moisture content in 72 hours after wilting. This result indicated that supplemental
artificial drying was mandatory. In summary, the oat—alfalfa annual mixed-cropping system enables year-round production
planning on limited land, providing high-quality temperate hay while maintaining a balance among conservation farming,

land-use efficiency, and economic returns.
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