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Background

• The introduction of high groundspeed windrowing of ryegrass 
using the John Deere Legacy Air grass front raises questions 
on its effectiveness compared with a traditional windrower. 

• The Legacy front uses disc mowers and has foils to move the 
cut grass into the swath with reduced shaking and potentially 
reduced seed loss. 



Cutting options

• Traditionally in NZ side mounted disc-mowers (usually 2.2 m 
wide) are used for cutting ryegrass;

• Traditional windrowers cut with a reciprocating sickle bar 
knife. 

• The Legacy windrow front uses disc mowers and has foils to 
move the cut grass into the windrow with reduced shaking 
and potentially reduced seed loss;



Legacy front

Conventional 
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Harvest loss assessments

• Harvest loss has been assessed by vacuum sucking up 
seeds on the ground after harvest;

• The vacuum samples were sieved, rubbed and blown to 
remove straw, leaf and soil to achieve a clean seed sample;

• Losses at cutting and during drying in the swath was 
assessed using Al-foil pie dishes;



Disc Mowing losses - 8 fields 

Field Loss (kg/ha)
Seed Yield

(kg/ha) % loss
1 660 2400 22
2 1300 2500 34
3 350 950 27
4 430 2000 18
5 600 1700 26
6 640 1290 33
7 940 1230 43
8 270 790 25

AVG 650 1610 29



Windrow loss - 5 fields

Field
Loss

(kg/ha)
SY

(kg/ha) % loss
1 560 2500 18
2 190 3100 6
3 370 1660 18
4 510 2670 16
5 560 2200 20

AVG 440 2430 16



Trial 3. Ryegrass growers harvest 

cv Hillary Jan 2007
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Bede

		TRT 9 irrigated

				tray				tray												SY (kg/ha)		% loss		TSW (g)		germination (%)

		plot		wt seed		purity		pure seed		kg/ha		adj kg/ha		TSW				harvest MD		2221		75		2.22

		301		5.4166		0.9204		4.9854		1416		1062		2.31				harvest loss		721		25

		208		2.2601		0.9441		2.1338		606		454		2.18				total		2942

		109		0.6065		0.9712		0.5890		167		125		2.37

		403		6.3126		0.925		5.8392		1658		1244		2.02

		AVG								962		721		2.22

		seed tray size

		wide cm		16

		long cm		22

		0.0352		m2

		28.4		multiplier

		TRT		Moddus L/ha		N		SY

		9		1.2		200		2221





main trial

		swath loss Mown

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW				Mowing		kg/ha		SEM		%		TSW		SEM		Germ%

		1		3.0924		0.0161		0.1564		0.9067		2.8038		796		637		2.17				cutting		840		219		60		2.35		0.04

		2		1.4041		0.0094		0.1603		0.9446		1.3263		377		301		1.95				swath		453		55		32		2.09		0.04

		3		2.395		0.01389		0.1418		0.9108		2.1813		619		496		2.17				pick-up		95		82		7		2.35		0.18

		4		1.4423		0.0237		0.2061		0.8969		1.2936		367		294		2.06				offal		29		10		2		2.15		0.02

		5		2.4281		0.0051		0.1459		0.9662		2.3461		666		533		2.21				Total		1417

		6		2.281		0.0265		0.1877		0.8763		1.9988		568		454		1.99

		AVG												566		453		2.09

		SD												168		134		0.11				windrow		kg/ha		SEM		%		TSW		SEM

		SEM												69		55		0.04				cutting		155		46		32		2.08		0.06

																						swath		363		92		75		2.06		0.05

																						pick-up		59		34		12		2.15		0.04

		Swath loss		windrow		at pickup on 31 Jan 07																offal		29		10		6		2.15		0.02

				gm		gm		gm														Total		607

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		2.7178		0.0368		0.3014		0.8912		2.4221		688		413		2.09

		2		3.1788		0.0201		0.2323		0.9204		2.9257		831		499		2.13						Windrow		Mowing

		3		4.4883		0.039		0.3168		0.8904		3.9963		1135		681		2.24				cutting		155		840

		4		1.2655		0.0287		0.1711		0.8564		1.0837		308		185		1.96				swath		363		453

		5		0.5079		0.1108		0.1456		0.5679		0.2884		82		49		1.90				pick-up		59		95

		6		2.1600		0.0142		0.3772		0.9637		2.0816		591		355		2.06				offal		29		29

		AVG												606		363		2.06				Total		483		1412

		SD												374		225		0.12

		SEM												153		92		0.05

		offal trail harvest loss

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		0.0583		0		0				0.0583		17		10		2.08

		2		0.2257		0		0				0.2257		64		38		2.10

		3		0.0903		0		0				0.0903		26		15		2.15

		4		0.4776		0.0126		0.1805		0.9347		0.4464		127		76		2.15

		5		0.1351		0		0				0.1351		38		23		2.18

		6		0.0775		0		0				0.0775		22		13		2.21						Windrow 1		721

		AVG												49		29		2.15						Windrow 2		483

		SD												42		25		0.05						Mow 2		1412

		SEM												17		10		0.02

		pick-up loss mown				see row 62

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		0.0581								0.0581		17		13		2.53

		2		0.7779								0.7779		221		177		2.17

		AVG												119		95		2.35

		SD												145		116		0.25

		SEM												102		82		0.18

		pick-up loss windrow				see row 62

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		0.0752								0.0752		21		13		2.09

		2		0.3983								0.3983		113		68		2.13

		3		0.7696								0.7696		219		131		2.24

		AVG												118		59		2.15

		SD												99		59		0.08

		SEM												57		34		0.04

		pick-up loss combined mown & windrow

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		0.0581								0.0581		17				2.53

		2		0.7779								0.7779		221				2.17

		3		0.0752								0.0752		21				2.09

		4		0.3983								0.3983		113				2.13

		5		0.7696								0.7696		219				2.24

		AVG												118				2.23

		SD												100				0.18

		SEM												45				0.08

		mowing loss 17 Jan 07 damp& drizzle

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		4.33		0.0041		0.3782		0.9893		4.2836		1217		973

		2		5.24		0.0138		0.2933		0.9551		5.0045		1421		1137		2.32

		3		1.41		0.1407		0.4163		0.7474		1.0538		299		239		2.34

		4		0.96		0.0738		0.2231		0.7514		0.7214		205		164		2.43

		5		6.89		0.0087		0.7733		0.9889		6.8133		1935		1548		2.22

		6		4.7100		0.0453		0.4969		0.9165		4.3165		1226		981		2.43

		AVG												1050		840		2.35

		SD												672		538		0.09

		SEM												274		219		0.04

		windrow loss 16 Jan 07

				gm		gm		gm

		Sample		sample wt		sub inert		sub clean		proprtion clean		sample clean		kg/ha		adj kg/ha		TSW

		1		0.1391								0.1391		40		32

		2		2.0048		0.0953		0.2562		0.7289		1.4613		415		332		1.92

		3		1.1726		0.0953		0.1603		0.6272		0.7354		209		167		2.15

		4		1.8769		0.115		0.1347		0.5394		1.0125		288		230		2.18

		5		0.649		0.1021		0.1227		0.5458		0.3542		101		80		2.19

		6		0.5511		0.0563		0.1363		0.7077		0.3900		111		89		1.99

		AVG												194		155		2.08

		SD												140		112		0.12

		SEM												57		46		0.06
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Method

• Four trials (over 3 years) 2017 – 2020;
• Four ryegrass cultivars: a forage hybrid type, a forage 

perennial ryegrass and two turf ryegrasses;
• Large plots – usually 300+ m long x 24 m wide;
• 2 Replicates, randomized;
• Legacy operated by a contract operator, disc and windrower 

by grower;
• Cut when crop seed moisture was between 40 and 42%;
• Combine harvested at ca. 12% SMC for disc mown plots, field 

dressed samples were tested for SMC and clean seed yields 
adjusted to 14%.



Treatments

Cutting type Width of cut (m) Speed 
(kph)

Area 
(ha/hour)

Disc mower 2.2 11.5 2.7

Auger Windrower 4.3 9.4 4.9

Legacy Front 4.7 14.0 6.5



Method weigh wagon yield assessment

•  



Results – seed yield (kg/ha)

Cultivar Year
Legacy Standard Disc

Windrow Windrow Mower

Shogun (hybrid) 2016/17 3200 2990 2640
DLF 46-600 (turf) 2017/18 3110 2830 n/a

Bokser (turf) 2017/18 2920 2680 2660
Hustle (perennial 

forage) 2019/20 3000 2830* 2640

Mean seed yield 3060 2830 2650
LSD 5% 160
F.prob 0.005

* Grasshopper disc windrower



Discussion

• In our trials, cut at 40 – 42% SMC the faster cutting Legacy 
front had higher seed yields than auger windrower cutting;

• Both the Legacy front and auger windrower had significantly 
higher seed yields than traditional disc mowing;
– Legacy 15% (410 kg/ha better than disc mower;
– Windrower 7% (180 kg/ha better than disc mower)

• In Oregon trials cut at 35% SMC seed yields with Legacy front 
were lower than conventional windrowers;



Discussion

• In one trial, wet harvest conditions the larger volume of a 
swath cut by the Legacy front took longer to dry and the 
harvested seed had a higher SMC than windrowed or disc 
mowing;

• There is a role for disc mowers when damp conditions 
threaten harvest, because they dry faster, have less bulk and 
can be combined at higher SMC;

• Data from previous harvest loss trials suggest that most seed 
loss at cutting is on the divide; 

• Wider cutting fronts have fewer divides; and this partially 
explains some of the differences between types of cutting 
fronts.
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