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Abstract 
Preparing is an main become involved gathering alfalfa fodder, as wringing and 
turning alfalfa stems can decay the stem fibers and hasten the drying rate of alfalfa. 
The feature of alfalfa dried grass is straightforwardly concerned for one adapting 
effect. The fixed part procedure (FEM) can qantitatively resolve the interplay 
friendship 'tween alfalfa and adapting rollers, that is of excellent meaning for 
reconstructing adapting belongings and optimizing preparing wholes. The veracity of 
material architecture limits straightforwardly influences the imitation results. On 
account of the limited width and thin stem divider of alfalfa, few of allure material 
limits are troublesome to measure or have depressed calculation veracity. Established 
this education, this study projected a plan for measure the restricted item limits of thin-
confine plant stems. By transporting branching pliable, cut, turning, and branching 
condensation tests on alfalfa stems and joining accompanying the essential connection 
of the material, the range of manufacturing limits for the stems was preliminarily 
acquired. By transporting a Plackett–Burman experiment, the limits that influence the 
maximum shearing force of stems were driven, containing Poisson’s percentage in the 
isotropic plane, branching adaptable modulus, and the gliding rubbing cooperative 
betwixt the alfalfa stem and gird plate. By administering the steepest ascension 
experiment and Box–Behnken experiment, the optimum principles of Poisson’s 
percentage, branching adaptable modulus, and falling disagreement cooperative were 
acquired expected 0.42, 28.66 MPa, and 0.60, individually. Already, the double-clip 
experiment, branching condensation experiment, and preparing experiment were used 
to judge the veracity of the limits. The results displayed that the average relative wrong 
betwixt the maximum cut and the calculated worth was 0.88%, and the average relative 
mistake middle from two points the maximum branching contact force and the 
calculated worth was 2.13%. In the preparing experiment, the load curve revealed the 
unchanging flow as the calculated curve, and the imitation results take care of show 
the stress process and deficiency manner of alfalfa stems. The forming and 
measurement system can efficiently call the stress and disappointment of alfalfa all 
the while adapting.
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Introduction 

Alfalfa is a perpetual edible part of plant scour accompanying rich digestive advantage, widely cultivated planet- roomy, top an 

extent of nearly 32 heap hectares general [1–4]. Alfalfa is rich in unrefined protein and miscellaneous vitamins, making it an main 

feed for buttery cows [5–7]. In accordance with augmenting needs, alfalfa maybe created into hay or fodder. Adapting is individual 

of the center processes for reaping alfalfa fodder that includes utilizing preparing rollers to compact and bend the cut alfalfa to 

attain the aim of ruining the fibers in the alfalfa stem [8]. The water dissolution rate of alfalfa leaves is faster than that of stems, 

and concerning matter ruining stem fibers can step up the water dissolution rate in stems [9–11]. By abridgment the distinctness in 

water dissolution rate betwixt stems and leaves, the dry matter deficit of alfalfa all the while field drying maybe lowered [12–15]. 

Many studies have proved that adapting can step up the crop drying rate, humble bundling strength devouring, and increase 

bunch bulk [16–19]. The adapting swell is the gist component of the mower preparing method, amounting to a smooth fortify swell, 

joining brace plates, shafts, and the description. 

http://www.advancedagronomyjournal.com/


Global Agronomy Research Journal www.AdvancedAgronomyJournal.com  

 
    21 | P a g e  

 

The sketch of the preparing swell is make sense of 

polyurethane (PU) or elastic. When gathering alfalfa fodder, 

the above and lower preparing rollers alternate in opposite 

guidances to complete the pinching and turning of alfalfa, as 

proved in Figure 1. In preparing, alfalfa is compacted, bent, 

and massaged, developing stiff deformity, flexible deformity, 

and deterioration. The influence maybe deduced apiece 

quality of stem damage and leaf peeling following in position 

or time preparing. On account of the taller content of vulgar 

protein in leaves under the unchanging burden, it should to 

weaken the peeling of alfalfa leaves while growing the 

quality of stem damage. The speed and break of the preparing 

swell, the setting bulk of alfalfa, and the shape of the sketch 

have im- portant belongings on the preparing effect of alfalfa 
[20]. Now, research on alfalfa preparing is generally attended 

through material experiments, that quantitatively influential 

or superior works in music- lyze the influence of various 

determinants on the timbre effect through mathematical 

summary of visible exploratory results [21, 22]. This type of 

exploratory procedure is somewhat high-priced, 

overwhelmed for one season, and cannot disclose the 

deformity and defeat mech- anism of alfalfa under the 

operation of machinelike parts. The limited factor design 

(FEM) has important benefits in simulating the interplay 

betwixt responsive crops and adaptable or strict machinelike 

parts [23-26]. Zhao and others. [27]. settled material mechanical 

details models for the product, leaves, flowers, crop calyxes 

(flower sepal), product stems, and arms of Pertaining to the 

orient wolfberry. The break-up method of the goji grain 

picking process was persistent through the fixed factor means 

and break-up experiment, providing a action for optimizing 

the lycium barbarum picking means. The disconnection 

method of the lycium barbarum picking process was driven 

through the limited part plan and experiment, providing a 

footing for optimizing the lycium barbarum picking order. 

Stopa Printing font and others [28]. Projected a procedure for 

deciding the surface pressure of reward root at the contact 

surface accompanying differing formed stowing details by 

utilizing the restricted fundamental plan and resolved the 

contours of stresses made by three stowing fundamentals: flat 

sur- face, tubular surface, and flat bars. Govilas J. and others 
[29]. resolved the influence of plant texture arithmetic on allure 

transverse performance utilizing the limited piece plan and 

projected an reasoning model taking everything in mind the 

oval-shaped representative sample. Distinguished 

accompanying established models, the new model has 

upgraded the veracity of labeling the transverse adaptable 

modulus by 93%. Petru˚ M. and others [30]. used the definite 

factor design to resolve the machinelike demeanor of 

Jatropha curcas L. sources under uninterrupted condensation 

stowing and projected an practical equating for children 

condensation deformity. The research determines a remark 

for the growth design of important machines. Wang and 

others [31]. used the restricted item system to measure the 

model of shrubs chrysanthemum stem incisive, and the 

maximum mistake middle from two points the imitation 

results and the test results was 7.8%. Concerning the stem inn 

of quinoa, Wang N. and others [32]. Used crop shelter manner 

(GCLM) and the restricted item means to resolve the 

belongings of the watering beginning, nitrogen manure rate, 

and plant mass on the apartment rate of quinoa. The research 

results registered that the irrigation opening and establishiing 

mass were the main determinants moving the hotel of quinoa, 

and the optimum setting environments were got established 

local setting environments. Li M. and others [33]. secondhand 

the definite piece design to authorize the root–soil interplay 

model and resolved the fighting force on a beard hateful form. 

The research results can support a remark for the design and 

addition of farming finishes. 

The dependability of the limited component procedure 

depends on the model capacity, material pa- rameters, load, 

and perimeter environments, and demands a corresponding 

betwixt exploratory dossier and imitation dossier to validate 

the imitation results [40, 41]. The systems for get- insult 

material limits involve direct calculation and assortment 

measurement [40]. Different the individual component pattern 

(DEM), that demands transfer data from one computer 

system to another tiny limits of pieces, the fixed detail plan 

mainly straightforwardly uses visible limits of fabrics for 

imitation, and few of these limits can regularly be calculated 

through experiments. Still, when the arithmetic of the 

research object is excessively complex to produce standard 

material limit test examples, or when the characteristics of the 

material are excessively complex (in the way that visible 

isotropic fabrics and anisotropic matters) to measure few 

material limits or the calculation veracity is reduced, the 

dependability of the simula- tion results will be deprived of. 

At this point, it should to measure limits established sure 

book features of the material. In the limited detail means, the 

stress–strain management of fabrics is occasionally 

secondhand as the sign [26, 42, 43]. By regulating the material 

limits, the imitation results are fashioned expected nearly the 

calculated results. When skilled are many material limits that 

influence the imitation results, skilled grant permission be as 

well individual limit blend that competitions the imitation 

results accompanying the calculation results. Thus, in 

consideration of guarantee that the measure limits have 

enough veracity in another use, it should to conduct request 

confirmation tests to confirm the measurement results [41, 43]. 

Now, skilled are questions accompanying unsteady stem 

damage and important vitamin misfortune in the adapting 

process of alfalfa. On account of the complex interplay 'tween 

alfalfa and preparing rollers, it is troublesome to 

straightforwardly measure, that limits the design and addition 

of preparing machines and main operating elements. The use 

of FEM to imitate the preparing process of alfalfa can specify 

a able to be seen with eyes plan for understanding the damage 

standard of alfalfa and the interplay connection 'tween alfalfa 

and adapting rollers. Nevertheless, on account of the thin 

stem of alfalfa, it is troublesome to measure material limits, 

to a degree the branching adaptable modulus and Poisson’s 

percentage. Established duplicate environment, this study 

aims to enact a limited component limit measurement form 

for thin-confine plant stems depicted by alfalfa, and 

efficiently conclude the stress and damage of alfalfa all along 

the preparing process. The double-clip test and stem 

branching condensation test were used to measure the fixed 

material limits. Belatedly, the measurement results were 

confirmed through adapting experiments. The research 

results can support a remark and limit footing for 

administering imitation studies on alfalfa preparing, 

reconstructing the status of alfalfa adapting, and optimizing 

the makeup of preparing rollers. 

 

Fabrics and Designs 

Matters 

The alfalfa accumulation home was situated at the alfalfa 

setting base in Wuji Constituency, Hebei Responsibility, 
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Dishes. The difference was “Zhongmu 5”, that was favorably 

developed apiece Pertaining to the orient Institute of Land 

Sciences in 2014. This assortment of alfalfa exhibits good 

seasoning resistance and is appropriate for establishiing in the 

Huang Huai Hai domain of Ceramics. The composed alfalfa 

was empty contagions, ailments, and apparent machinelike 

damage. Alfalfa was composed in allure nakedness and 

stocked in Ziploc bags. Machinelike limits were calculated in 

the siesta on the alike epoch. The dampness content of the 

picked alfalfa samples was all degree 70%. 

In accordance with the distance of alfalfa, we detached it 

constantly into three parts: above, middle, and lower, as 

proved in Figure 2. The lower stem had less sideways arms, 

while the middle stem had an average of 3–6 sideways arms. 

The superior stem had the capital number of sideways arms. 

The stiffness and clip substance of the lower stem were above 

those of the middle and above stems [44]. On account of the 

event that the lower stem of alfalfa had the slightest separate 

and was tightest to a barrel, the material limits concerning this 

study were captured from the lower stem. 

 

 
 

Fig 2: Field-collected alfalfa sample 
 

The representative sample of alfalfa stems is nearly circular 

methodical. From a calculating- comprehensive outlook, the 

stem resides of the skin, protective layer, phloem, vascular 

bundle, thin-confine lignified containers, and core, from the 

outside to the inside [11, 19, 45], as proved in Figure 3. Different 

plant stems accompanying shapely xylem, the skin, rind, 

phloem, and parenchyma container of alfalfa are troublesome 

to separate to measure the material limits individually. New 

alfalfa core is understand-like, accompanying a indefinite 

form and uneven shape, evenly sagging accompanying a 

decrease in liquid content. Allure machinelike features 

maybe neglected distinguished accompanying different 

buildings [44]. Accordingly, few studies have abstract the 

alfalfa stem model, in the way that Tao Chen’s [44] study on 

the cut traits of alfalfa stems and Yanhua Ma’s [46] study on 

the condensation traits of alfalfa stems. We abstract the 

alfalfa stem model by refer to the patterns in [44, 46], and the 

alfalfa stem model was set as a thin-secure circular hose 

makeup. 

On account of disadvantages in exploratory supplies, it was 

not attainable to correctly mea- certain the Poisson’s 

percentage of alfalfa stems. Refer to [16, 17], the range of the 

isotropic plane Poisson’s percentage for alfalfa stems was 

fight 0.3 to 0.5. The anisotropic plane Poisson’s percentage 

maybe planned utilizing Equating (6), that categorized from 

0.01 to 0.03. The machinelike limits of alfalfa stems are 

proved in Table 2. 

place W is whole completed activity for one frictional force 

of the stem, Ep is the beginning gravi- tational potential 

strength of the stem, and Ek is the moving power when the 

stem rolls completely of the incline. For the availability of 

judgment, the experiment secondhand the approximate 

strength preservation of the stem at the present of rolling to 

reckon the rolling disagreement cooperative. When the 

alfalfa stem accompanying a importance of G attained a fault-

finding angle, φ2, on the incline, the stem would roll a limited 

distance, S, when the incline was bred kind of. 

We streamlined the alfalfa stem into a thin-secure circular 

hose construction and settled a double-clip model and 

branching condensation model of the alfalfa stem utilizing 

Solidworks (2020) operating system. The exposed width of 

the faucet stem was 2.5 mm, and the central width was 

1.weapon that shoots. We exotic the model into the Large 

table LS-DYNA piece and produce the mesh. The mesh 

breadth for the alfalfa stem was fight 0.3 mm, and the mesh 

magnitude for the clip and condensation instrument was fight 

0.weapon that shoots. The total number of parts in the clip 

model was 95,687, and the total number of parts in the 

condensation model was 37,800, as proved in Figure 8. 

 

Plackett–Burman Experiment 

On account of the Plackett–Burman experiment and the 

steepest ascendance design being punching competition- 

inary hide of the exploratory dossier, in consideration of 

lower the imitation opportunity, the same two experiments 

only secondhand the results of shearing tests as exploratory 

signs. In the Box–Behnken experiment, so that advance the 

veracity of limit principles, shearing test results and 

condensation test results were secondhand as exploratory 

signs. 

Established tangible experiment dossier, the Plackett–

Burman experiment design was completed activity utilizing 

Design Expert 10 spreadsheet. The experiment picked 

Poisson’s percentage in the isotropic plane, Poisson’s 

percentage in the anisotropic plane, branching adaptable 

modulus, veering disagreement cooperative, and rolling 

disagreement cooperative as doing determinants, as proved in 

Table 3. The results of the Plackett–Burman test are proved 

in Table 4. 

The difference reasoning of the exploratory results is proved 

in Table 9. The meaning levels of the four-sided reversion 

models for maximum shearing force and maximum 

branching contact force were two together p ≤ 0.01, 

displaying that the reversion model was statistically 

important. The p-principles of lack of hold right to two 

together models were higher in amount 0.05, displaying good 

fitting results. The order of determinants moving the shearing 

force was: X3 > X1 > X4 > X1X3 > X1X4 > X3X4. The order 

of determinants moving the branching contact force was: X3 

> X1 > X1X3 > X4 > X1X4 > X3X4. The exploratory results 

are proved in Figures 10 and 11. 

In accordance with the mechanics necessities for adapting 

alfalfa, an alfalfa condition- insult exploratory design was 

devised. The fundamental drawing is proved in Figure 12. 

The exploratory design included a preparing system, a breach 

and angle ad- justment means, and a broadcast machine, and 

the augmenting amount of alfalfa was regulated through a 

messenger belt. The adapting device contained up- per and 

lower adapting rollers. The break and angle adaptation 

method amounted to adaptation bolts and moving 

significance. The broadcast method included a changing 

repetitiveness engine, diversified sprockets, and pulleys. The 
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exploratory design was conditional a changing repetitiveness 

engine for speed control. The speed of the above and lower 

adapting rollers was equal, but the management was opposite. 

By meshing the superior and lower adapting rollers, the 

alfalfa was compacted and bent to complete the preparing 

process. 

As proved in Figure 13, a pressure sensor was equipped on 

the adapting test design to get the load used for one adapting 

swell on the alfalfa stems. The S-type pressure sensor was 

made by Bengbu Extreme-Accuracy Sensor Co., Ltd., 

(Bengbu, Ceramics), accompanying a range of 0~1000 kg. 

The pressure sensor was measure before the experiment. The 

above end of the sensor was firmly affiliated to the party 

frame, and the lower end was affiliated to the upright driving 

significance through contort. In accordance with 

extrasensory perception connection, it maybe implicit that the 

load calculated for one sensor was nearly half of the load on 

the alfalfa. Three-spatial publication electronics was used to 

produce sketches of the preparing swell, accompanying a 

time of 160 mm. The material of the sketch was thermoplastic 

polyurethane (TPU). For the usefulness of establishment, 

bolts were used to link the characterizations to the brace 

rollers. 

The alfalfa stems were separate 150 mm samples and 

organized across into 37 ± 2 mm-expansive lawn strips, as 

proved in Figure 14. The preparing experiment was begun 

accompanying a preparing swell speed of 650 rpm and a 

swell break of 1.5 mm. 

The unchanging procedure as in Division 2.5 was used to 

measure the rubbing cooperative 'tween alfalfa stems and 

TPU, developing in an average driving resistance cooperative 

of 0.75 and an average rolling rubbing cooperative of 0.13. A 

three-spatial model of the alfalfa preparing process was 

settled utilizing Solidworks (2020) spreadsheet, and the 

model was exotic into the Large table LS-DYNA piece. The 

distance and breadth of the three- spatial model of alfalfa 

stems were 150 mm and 37 mm, individually. The material 

of the brace swell was fight fundamental brace, and the 

material of the characterization was fight TPU. The mesh 

sizes of alfalfa stems and TPU characterizations were 0.6 mm 

and 2.5 mm, individually, happening in a total of 2,821,194 

factors, as proved in Figure 15. The speed and break of the 

preparing swell in the imitation process were the same those 

in the experiment. 

 

Results and Argument 

The shearing force curve got from the experiment was 

distinguished accompanying the cut- insult force curve got 

from the imitation, as proved in Figure 14. The imitation 

experiment was recurrent three opportunities, and the 

maximum shearing forces were 28.41 N,29.71 N, and 27.62 

N, individually. The average shearing force was 28.58 N, 

accompanying an mistake of 0.88% distinguished to the 

calculated results. 

From Figure 16, the hopeless line shows the imitation result, 

and the crimson line shows the exploratory result. In 

consideration of hinder damage to the stem all along the 

establishment of the example, a shearing dent kind of higher 

in amount the width of the stem was picked for the clip 

experiment. Accordingly, when the worldwide experiment 

structure begun stowing, skilled was a level stage in the test 

curve, as proved in Label A. As the load raised, the fibers of 

the stem evenly bankrupt, inducing vacillations in the 

climbing stage of the shearing force curve. This wonder 

maybe mirrored in two together the imitation curve and the 

exploratory curve, as proved in Label B. When the shearing 

force attained allure maximum advantage, the alfalfa stem 

bankrupt, and the cut force curve demonstrated meaningful 

vacillations and deteriorated. 

 

Conclusions 

In this place study, the limited piece means (FEM) was 

attended on the stress and breakdown demeanor of alfalfa 

stems all the while the preparing process. A measurement 

means of FEM limits for thin-confine plant stems was 

projected. Belatedly, the measurement limits were confirmed 

through the shearing test, branching condensation test, and 

preparing test. The main ends are in this manner: 

1. Established the essential friendship of alfalfa stem 

material, we attended clip tests, branching condensation 

tests, main pliable tests, and turning tests. The primary 

range of metallurgy neverending principles for alfalfa 

stem matters was acquired. 

2. Through the Plackett–Burman experiment, it was driven 

that the Poisson’s percentage in the isotropic plane, 

branching adaptable modulus, and gliding resistance 

cooperative were the main determinants moving the 

maximum clip force of the stem. By attending the 

steepest climb experiment and Box–Behnken 

experiment, the optimum principles of the Poisson’s 

percentage, branching adaptable modulus, and drifting 

rubbing cooperative were got expected 0.42, 28.66 MPa, 

and 0.60, individually. 

3. In the limit proof experiment, the average maximum clip 

force acquired from imitation was 28.58 N, 

accompanying a relative mistake of 0.88% distinguished 

to the calculated results. The average maximum 

branching contact got from the imitation was 30.37 N, 

accompanying a relative mistake of 2.13% distinguished 

to the calculated results. The imitation curve was nearly 

the exploratory curve, that can indicate the stress and 

defeat traits of the stem all the while the stowing process. 

4. In the adapting experiment, skilled were sure 

distinctnesses betwixt the imitation curve and the 

exploratory curve on account of extrinsic determinants, 

to a degree sensor veracity and the test court, but the style 

of curve changes was the unchanging. All along the 

condi- tioning process, stress aggregation happen when 

alfalfa was compacted and bent, developing in damage 

ahead the spiral line of the adapting swell dentition. 

 

References 

1. Wang D, He C, Wu H, You Y, Wang G. Review of 

alfalfa full-mechanized production technology. Trans 

Chin Soc Agric Mach. 2017;48:8. 

2. Diatta AA, Min D, Jagadish SVK. Drought stress 

responses in non-transgenic and transgenic alfalfa—

current status and future research directions. Adv Agron. 

2021;170:35-100. 

3. Song Z, Xing S, Wang Z, Tian F, Wang F, Li F. Design 

and experiment of measurement and control system for 

alfalfa conditioning test bench. Nongye Jixie 

Xuebao/Trans Chin Soc Agric Mach. 2021;52:2. 

4. Research and Markets. Global alfalfa hay market trends, 

and forecasts report 2018–2023: China, UAE and Saudi 

Arabia are major importers of US exports with the US 

and Spain being the major exporters globally. Research 

and Markets: Dublin, Ireland; c2020. Available from: 

http://www.advancedagronomyjournal.com/


Global Agronomy Research Journal www.AdvancedAgronomyJournal.com  

 
    24 | P a g e  

 

https://www.globenewswire.com/news-

release/2018/11/07/1647183/0/en/Global-Alfalfa-Hay-

Market-Trends-and-Forecasts-Report-2018-2023-

China-UAE-and-Saudi-Arabia-are-Major-Importers-of-

US-Exports-with-the-US-and-Spain-Being-the-Major-

Exporters-Globall.html (accessed 1 Aug 2024). 

5. Liu X, Li D, Ge Q, Yang B, Li S. Effects of harvest 

period and mixed ratio on the characteristic and quality 

of mixed silage of alfalfa and maize. Anim Feed Sci 

Technol. 2023;306:115796. [CrossRef] 

6. Bahmanpour AS, Fatahnia F, Mirzaei M, Taasoli G, 

Mirzaei-Alamouti H, Jafari HR. Milk plane of nutrition 

and alfalfa hay provision in neonatal Holstein calves: 

growth performance, ruminal fermentation 

characteristics, and blood biochemical attributes. Anim 

Feed Sci Technol. 2023;299:115636. [CrossRef] 

7. Thompson AU, Ferreira G. Evaluating the inclusion of 

alfalfa hay in diets fed to multigravid Holstein cows in 

their transition to early lactation. J Dairy Sci. 

2023;106:3975-3983. [CrossRef] 

8. Albrecht KA, Beauchemin KA. Alfalfa and other 

perennial legume silage. Silage Sci Technol. 

2003;42:633-664. 

9. Buckmaster DR, Rotz CA, Black JR. Value of alfalfa 

losses on dairy farms. Trans ASAE. 1990;33:351-360. 

[CrossRef] 

10. Idowu J, Grover K, Marsalis M, Lauriault L. Reducing 

harvest and post-harvest losses of alfalfa and other hay. 

New Mexico State University Circular: Las Cruces, NM, 

Mexico; c2013. Volume 668, pp. 1–5. 

11. Seo S, Chung ES, Kim JG, Kang WS, Kim WH. 

Mechanical and chemical conditioning effect on field 

drying rate and quality of grass hay. Asian-Australas J 

Anim Sci. 2000;13:1109-1112. [CrossRef] 

12. Rotz CA, Abrams SM, Davis RJ. Alfalfa drying, loss and 

quality as influenced by mechanical and chemical 

conditioning. Trans ASAE. 1987;30:630-635. 

[CrossRef] 

13. Borreani G, Tabacco E, Ciotti A. Effects of mechanical 

conditioning on wilting of alfalfa and Italian ryegrass for 

ensiling. Agron J. 1999;91:457–463. [CrossRef] 

14. Romero LA, Cuatrin AL. Drying rate of alfalfa for hay: 

effect of the mechanical conditioning. Rev Argent 

Producción Anim. 2018;38:169–183. 

15. Iwan JM, Shanahan JF, Smith DH. Impact of 

environmental and harvest management variables on 

alfalfa forage drying and quality. Agron J. 1993;85:216–

220. [CrossRef] 

16. Fasick GT. A Miscanthus conditioning and bale 

compression analysis. Master’s Thesis, Pennsylvania 

State University, University Park, PA, USA; c2015. 

17. Kumhala F, Kroulı’k M, Prosek V. Development and 

evaluation of forage yield measure sensors in a mowing 

conditioning machine. Comput Electron Agric. 

2007;58:154-163. [CrossRef] 

18. Shinners KJ, Barnett NG, Schlesser WM. Measuring 

mass-flow-rate on forage cutting equipment. In: 

Proceedings of the 2000 ASAE Annual International 

Meeting, Milwaukee, WI, USA; c2000 Jul 9–12. p. 12. 

19. Fasick GT, Liu J. Lab scale studies of miscanthus 

mechanical conditioning and bale compression. Biosyst 

Eng. 2020;200:366–376. [CrossRef] 

20. Greenlees WJ, Hanna HM, Shinners KJ, Marley SJ, 

Bailey TB. A comparison of four mower conditioners on 

drying rate and leaf loss in alfalfa and grass. Appl Eng 

Agric. 2000;16:1-6. [CrossRef] 

21. Johnson TR, Thomas JW, Rotz CA. Quality of alfalfa 

hay chemically treated at cutting to hasten field drying. J 

Dairy Sci. 1983;66:1052-6. [CrossRef] 

22. Savoie P, Asselin N, Lajoie J, Tremblay D. Evaluation 

of intensive forage conditioning with a modified disk 

mower. Appl Eng Agric. 1997;13:709-14. [CrossRef] 

23. Zhang SL, Zhao WY, Dai F, Song XF, Qu JF, Zhang 

FW. Simulation analysis and test on suppression 

operation process of ridging and film covering machine 

with full-film double-furrow. Trans CSAE. 2020;36:20-

30. 

24. Mao L, Wang P, Yang X, Li J, Li X, Li Q. Design and 

analysis of vibratory root system cutting device for fruit 

trees. Trans Chin Soc Agric Mach. 2020;51:281-291. 

25. Lu D, Wang W, Bao E, Wang S, Wu X, Bai Z, Tang Y. 

Cutting mechanical properties of pumpkin grafted 

seedling investigated by finite element simulation and 

experiment. Agriculture. 2022;12:1354. [CrossRef] 

http://www.advancedagronomyjournal.com/

