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Development of a Shredding and Burying Machine for the Application of
Gramineae Green Manure Crops

J.T.Hong B. K Yu K Y Oh

C. K Lee J. G, Lim J.S. Noh

This study was carried out to develop a shredding-burying machine for application of gramineae green manure crops that
were tall and had high biomass yield such as sudan grass and rye. We made a prototype to operate both shredding and

burying concurrently to attach at middle-sized tractors.

Field tests were performed with the prototype to treat rye and sudan grass. The test results showed that the average cutting
length became shorter and the quantity of entwined stem became obviously decreased when the PTO shaft speed was fast
and running speed was slow. Also, We found, when the cut stem length became shorter, the burying ratio became more
increasing and the PTO power requirement became more decreasing. Working efficiency of the prototype was better than
conventional Rotary. The test results for treating rye/sudan grass with prototype showed that average cutting length was
21.2/22.5 cm and burying ratio was 98.4/98.1% when the PTO shaft speed was 1,000/1,000 rpm and running speed was
0.25/0.17 m/s. Also, the working performance of the prototype was 0.79 and 1.14 /10 a for rye and sudan grass, respectively.
Finally, we found that the prototype of shredding-burying machine was better for labor than conventional method that

required at least 3 times bigger tractor.

Keywords : Green manure crops, Sudan grass, Rye, Application, Shredding and burying machine
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Fig. 1 Schematic Diagram of the Prototype.
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Fig. 2 Process of shredding-burying operation for green manure crops.
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Table 1 Physical characteristics of green manure crops and soil of green manure crops cultivation field

Green manure crops

Soil of cultivation field

Crops Moisture content | Plant height Plants weight Soil texture Moisture content | Soil hardness Location
(%, w.b.) (cm) (g/m’) ol (%, db.) (kPa)

Rye 70.5 172.0 1,268 SiCl 25.6 584 Suwon

Sudan grass 74.4 258.5 8,810 SiCl 27.6 476 Suwon
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Where, P : Power Requirement of tractor PTO (kW)

T, : Toque of PTO shaft (Nm)
Np : Number of PTO shaft rotation (rpm)
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Where, B : burying ratio(%)

WB : Plants weight before field test (kg/m’)

EwA : Exposed plants weight on the ground after
field test (kg/m’)

BwA : Buried plants weight in the ground after
field test (kg/m®)
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Where, S : Slippage (%)

Dn : Traveling distance by no loading state (m/5re)
Dy : Traveling distance by loading state (m/5re)
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Fig. 3 Average cutting length by different PTO shaft speeds and
various running gear setting.
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B tio (%
setting gear setting (g/20 m) Burying ratio (%) (g/20 m) urying ratio (%)
Ist (540rpm) Ist Fail to work Fail to work 615 97.2
2nd (750 7) 1st 6,141 50.1 610 97.5
3rd (1,000 7) Ist 2,675 78.9 243 98.4

Entwined posture
of stem

Exposed posture
of stem

Table 3 The variations of shredding and burying posture by the different PTO shaft for sudan grass

PTO shaft Gear setting Sli(}iz';lge Average E:Itrtll)ng length Enminfszs(;cer;)weight Buryi(r;/gf) ratio
Ist (540 rpm) 9.1 26.9 4,800 91.1
2nd (750 7)) 75 26.2 2,156 96.9
3rd (1,000 7 ) 47 225 987 98.1
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Fig. 9 Average cutting length by different PTO shaft speeds and
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5500

4500 Treatment

«~( - Prototype
3500

—gr— Rotary(lst)

2500
{3~ Rotary(2nd)

1500

Entwined stem weigh, g/20m

500 £

PTO shaft speed, rpm

Fig. 10 Entwined stem weight by different PTO shaft speeds and
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Fig, 11 Burying ratio by different PTO shaft speeds and treatments
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Aol 357 M A9 Up-cut 2 g 29 3o
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Table 4 Correlation coefficient between PTO shaft speeds, running
speeds, Average cutting length, entwined stem weight, Burying
ratio and PTO power requirement of shredding-burying operation
for rye (** : Significant level 1%, number of samples : 36)

Cutting Entwined Burymg PTO power
length stem ratio
PIO shaft | 5535 | L0500 | 0.494% -0.122
speeds
Running | o 301 0815”7 | -0733%* | 0.969%+"
speeds
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Table 5 Correlation coefficient between PTO shaft speeds, running
speeds, Average cutting length, entwined stem weigh and Burying
ratio of shredding-burying operation for sudan grass (** : Significant
level 1%, * : Significant level 5%, number of samples : 12)

Cutting length | Entwined stem | Burying ratio
PTO shaft 0.943" -0.963" 0913"
speeds
Running speeds|  0.728” 08117 -0.805"

old3} Zo] PTO X9} T71d4= B sjdole
Folx| 1, &7) AL A2sH, 25 ZU18ke By
o, FE&EL7} STRTS B fdort ¢ 271 A
Fol F7ket, T2l MEEL: st A2 FHE St
ke 0% et webA A% PTO gl 2904
55 24se AE At 3le Aow ddEgith

Ol

B, AAT] T OIg SRS

ANFANE ol g3le] T, kA w- viE 24
o & 63 Zo] ekelA e AP 2A PTO 3¢
(3|44 1000 rpm), F31H0.25 m/s)E 3t A|Pst A
39 AYFE2 10 aF 0.79 AL AJA =2 B H42
©] 21.2 cm, W& 98A%E UEFLoH, Faeiae] HE-
78E AAAZA PTO 3233 1000 rpm), F31
H0.17 /) Z 3} A8s B3} AYSES 10aF 1.14 A
Zro] Q5 Z 02 Jepdth mahx ARt P EHE B
24 ZEYE 018319 QA 4R BElshs A 33) o)
A8k Gl Aol HlFo] Adse] $8 Zo' Yepsith

Table 6 working performance and accuracy of the prototype

. Accuracy .
PTO shaft| Running Working
Items speeds speeds Aczftriigge Burying performance
m m/s io(% h/10 a
{rpm) (m/s) length(cm) ratio(%) ( )
Rye 1,000 0.25 21.2 98.4 0.79
Sudan | 600 | 017 225 98.1 1.14
grass
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