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method) (Mueller and Chamblee,1984;
Waddington, 1992)
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2015; Dhakal et al., 2020)

1 2. 3
MONOSEM
( )
1L
(1) I 60 m x 60 m lecm 6cm
(100 seeds/m 200 seeds/m) 4 2 6.4 m 40 cm
16 60 m 2016/10/11 10/19
2017/1/12 1/19 7 28 56 91
( ) 2/24 3/9 3/21
4/27 5/8 ( 2 N P,0Os
K,O=11 9 18 180kg/ha) 5/15 6/6 8/19 10/25
(2018/2/22 6/22) 2017/4/27 6/6
2017 2018/2/22  6/22 2018
(i1) I 60 m x 30 m I
( 2 N P,0O; KO=11 9 18 180 kg/ha) 4 2
6.4 m 40 cm 16 30 m 2017/1/4
1 cm 100 seeds/m 1/6
1/9 2/7 3/7 3/10
3/29 2/ 62 76 91 4
2017/4/27 6/8
(iii) 1. H
4 H =2
1 m2 ( 80 48 )
4

ML
SAS (general linear model, GLM) Duncan



1.6 30 kg/ha 50 500 /m Ilem 6. cm (
2)

1.

Fig. 1. The no-till seeding system. This system includes functions for soil breaking, furrow cutting, seeding, covering, and
compaction.

2. 6em( ) lem( )
Fig. 2. The germination situation of alfalfa on seedbeds of 6 cm (left) and 1 cm (right).
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Fig. 3. Plant height of alfalfa (top) and pangola grass (bottom) under different treatment combinations of seedbeds width and
seeding density. 1 cm-100: 1 cm seedbeds width-100 seeds/m, 1 ¢cm-200: 1 cm seedbeds width-200 seeds/m, 6 cm-
100: 6 cm seedbeds width-100 seeds/m, 6 cm-200: 6 cm seedbeds width-200 seeds/m.

1 ( 1)
Table 1. Comparison of main effects of seeding bed width and seeding density on alfalfa height. row width and pangolagrass
height in Experiment I
28 days 56 days 91 days

Item Alfalfa  Alfalfa  Pangola Alfalfa  Alfalfa  Pangola Alfalfa  Alfalfa  Pangola

high width high high width high high width high
Seedbeds width cm
1 cm 22.5 19.5 14.3 26.8 13.3 20.92 34.6b 18.5 19.3*
6 cm 21.5 21.0 10.4 24.8 14.5 13.6v 42.62 19.3 14.3
Seeding density
100/m 20.6b 17.8b 13.3 25.8 14.0 17.4 34.0b 18.3 18.9°
200/m 23.4a 22.82 11.4 25.8 13.8 17.1 43.3a 19.5 14.8

“® Means in the same column within the same section with different superscripts are significantly different at 5%.
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Fig. 4. The dry matter yield

0. . 65 70 75 80 . 85 90. 5 . . .
of mixed grassland of the treatment combinations of seeding beg width and seeding density for

the two years before pangolagrass production season in Experiment I. 1 cm-100: 1 cm seedbeds width-100 seeds/m, 1
cm-200: 1 cm seedbeds width-200 seeds/m, 6 cm-100: 6 cm seedbeds width-100 seeds/m, 6 cm-200: 6 cm seedbeds

width-200 seeds/m.
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Table 2. Comparison of main effects of bed width and planting density on the dry matter yield and alfalfa ratio of mixed
grasslands befot® pangolagRssFsrblizetiolirigation
25 === Contro|
2017 2018
Item . ==>e=|rrigation . - . .
AlZ8lfayield Pangola yield Total o Alfalfa yield _Raxgola yield Total yield Alfalf %
Seedbeds width R s===git/ha —------mmmemm e
1 cm 103.2 50.7 == 3.4 5.8b 40.9°
6 cm 53.1 4.1a 7.2 43.0 1.8b S.1a 6.92 26.9°
Seeding density
100/m %3 34 ‘ 577 39.96 2.0 S L 5.5b 35.7
60 65 70 75 80 85 90 95
200/m 3.92 3.2 7.2 53.7a 2. 5.02 7.2a 32.1

©* Means in the same column

within the same section with different superscripts are significantly different at 5%.
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(Hart et al., 1985; Coblentz et al.,

1999)
(Chocarro and Lloveras, 2015; Dahakal et
al., 2019)
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Fig. 5. Plant height of alfalfa (top) and pangolagrass (bottom) of the treatment combinations of fertilizer and irrigation in

Experiment II.
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Table 3. Comparison of main effects of fertilization and irrigation on alfalfa height, row width and pangolagrass height in
Experiment 11

62 days 76 days 91 days

Item Alfalfa __ Alfalfa _ Pangola Alfalfa __ Alfalfa __ Pangola Alfalfa __ Alfalfa _ Pangola

high  width  high high  width  high high  width  high

cm

Fertilizer 21§ ., 152 14.7a 21.5b 13.5 17.4a 21.9 10.0 17.5°
No fertilizer 21.4 14.3b 11.7v 24.52 Pddgola 13.6b 21.4 9.4 14.2°
Irrigation 25807 156 140 31.8 WAl 159 33.1a 1400 215
No irrigation 18.28b | 13.90 12.2b 18.6b 12.4b 153 16.0b 7.6b 13.0°

—_—

©
“® Means in the same C()'Elmn within the same section with different superscripts are significantly different at 5%.

£ 61
3z
2
5.6 mtha” 4 - 4.8 mt/ha 4.1 my/
ha /ha
2 .
46 mtha O 4.1 ‘mt/ha : 8.9 mt/
ha 5d:(ﬁrtilizerﬂrrigation Irrigation Fertilizer Control
0
10
( )
(Stringer et al., 1994; Haby et al., 1999)
( )
(Thomas, 1995; Springer et al., 2001; Belesky et al.,
2002)
( 2011 )
1 2. 3
4.
2 3
( 2017 ) ( 2018 2024 )

( 2021)






142

4.

Table 4. Comparison of main effects of fertilization and irrigation on the dry matter yield and alfalfa proportion of mixed
grasslands before pangolagrass production season

Item Alfalfa yield Pangola yield Total yield Alfalfa %
mt/ha %
Fertilizer 4.8b 4.1b 8.9 53.9
No fertilizer 5.62 4.62 10.2a 54.9
Irrigation 5.7a 4.60 10.2a 55.1
No irrigation 4.8b 4.1b 8.9v 53.7

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

6. ( )

Fig. 6. The dry matter yield of mixed grassland under different treatment combinations of fertilizer and irrigation before
pangolagrass production season in Experiment II.
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Investigation of techniques for interseeding alfalfa into

pangola grasslands using the no-till method "
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Abstract

Mixing alfalfa with grasslands can enhance the nutritional value of forage, balance soil nutrient utilization, and provide
a cost-effective nitrogen source through the nitrogen-fixing ability of legumes. This study developed a no-till seeding system
suitable for interseeding alfalfa into compacted pangola grasslands. Two field experiments were conducted using this seeding
system to investigate the effects of seedbeds width, seeding density, irrigation, and fertilization on establishing mixed
grasslands. The developed system can be fitted into domestic standard vacuum seeders, which overcomes the challenges
in cutting grass and breaking soil and allows for simultaneous trenching, seeding, and compaction operations in one action
The seedbeds width can be adjusted from 1 cm to 6 cm. Results of experiment I showed that increasing seedbeds width can
initially increase alfalfa height and lower grass height. However, the yield survey showed that in the proportion of alfalfa
did not increase but rather elevated the level of soil breaking and crushing improvement of pangolagrass yields. Increased
alfalfa seeding density enhanced first-year alfalfa yield and proportion, which showed no significant effect on the second-
year proportion but significant decreases in the second-year alfalfa yield. Experiment II revealed that irrigation significantly
promoted alfalfa growth compared to fertilization treatments that did not have any significant effect. Alfalfa showed greater
responsiveness to irrigation than pangolagrass. Fertilizer application helped with early growth of pangolagrass but did not
lead to a significantly yield increase. Although alfalfa and pangolagrass did not form a stable and lasting mixed planting
combination, the simple interseeding process allows alfalfa to reseed every 2-3 years and maintain a desired proportion. The
emphasis on irrigation and minimization of initial grass competition can effectively establish a mixed planting grassland of
alfalfa in existing compacted pangola grasslands.

Key words: Grass-legume mixture, Alfalfa (Medicago sativa), Digitaria decumbens.
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