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Study on the mechanization of Peanut Harvesting in Taiwan with
the inquiries as to the possible means of mechanism and their

operating performances at developing a small peanut combine.
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Tab. 1, Farm Labor and Power in Growing Peanut (unit: labor hourfha)
ggJi[:z;.ﬁl:!‘:or hours Iﬁcality B oM B ® OH & B I B -G
BEIEE Central district | Chia-Nan district Average
Nature of labor and power

2§z | AJ] man power 1,218 1,547 1383 (93.8%)

| %71 animal power 98 68 83 ( 55%)

Kinds of labor | g; machine power 8 12 10 (07%)

AH @ |$L man 623 | 351 487 ( 33%)

4T woman 620 1,270 970 ( 66%)

Kinds of man power| & child 32 6 19 ( 1%
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Tab. 2., Labor-hours in Production Peanut.

(BAL : TR /AE)
(unit: labor hour/ha)

TT— E Localty | w #w # B | % % B | & # i
fén%sggf operation Central district | Chia-Nan district Average
¥ Hi fg % Land preparing 72 e 54 63 ( 4%)
BEEEEE cultivating and servicing 714 951 833 ( 56%)
¥ M {g 2 Harvesting 334 ' 214 274 ( 19%)
RS RIEL Drying and hernel splitting 203 409 306 ( 21%)
$ Ve % T8 (Total labor-hour) 1,325 ' 1,627 1,475 (100%)
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Tab. 3. Operating labor-hours per unit yield of some farm products.

(unit: labor-hour/ton)

S Eamy Wom |k B | B | E oM |8 B| zHE

—— Lan-yang Northern Central Chia-Nan Kau-Ping
ﬂscl?o Eg T \\\ district district district district district Average
7 B (—ErE) 183 243 204 204 159 199
% | (e 241 261 199 2871 255 © 239
# Er3 167 37 - 44 44 58
# i — — 1824 €33 1146 1269
#% = - - 2224 1835 2562 2207
% % & - - 649 639 — 644
=3 7 —_ 304 317 — —_— 310
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Fig. 1. Concentrated labor-hour requiring

has being greatly influenced peanut

production.
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(Testing Results and Problems

of Foreign Large Peanut

Harvesting Machine in Taiwan)
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Tab. 4. Specifications of Lilliston 2700
Digger-shaker-Windrower.

bs:| B i) &

Items Specifications

1;%):\‘? (Size) E B (Length) 1.6m,
® F (Width) 1.2m,

5 K (Height) L.10m,
630Kg (1400 1b)
25~35 hp

iEEE (Weight)

TEREL REEE
(Required Draft and

Driven Power)

B H (Operated

means)

%5 35| 8 )% PTO i
&) (Tractor Drawbar-
pull and PTO Shapt

YeEBE (Working Driven)
Width) # 100cm
5.00%x12

W fa {Rﬁ‘ (Size)

(Tire) UigFE (Tread) 1.02m (40in)

# 5. Lilliston 1500 RIs76 a2 5k

Tab. 5. Specifications of Lilliston 1500
- Peanut Combine

" H ! &

Items Specifications

BER T (Size) E¥ (Length) 7.05m,

HEF (Width) 2.20ml
BE (Height) 3.40m,

2680 kg (5900 1b)
# 40 bp

BBEER (Weight)

= Fi%es| BB
(Required Draft and
Driven Power)

BiE 5 X (Operated

means)

2% B R PTO B
B &(Tractor Drawbar-
pull and PTO Shaft
Driven)

212 m (66 in)

VEXERE (Working
Width)

9.00 x 24

1.80 m (72in)

" %{Rﬂ(ﬁu)
(Tire) L#FE (Tread)
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Fig. 2, Stem-digging plow on Lilliston 27C0.
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Fig. 3. Head losses of four-row digging
to customary growing distance
between rows.
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Fig. 4. Head losses of three-row digging
to customary growing distance
between rows.
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Fig. 5.
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Eig. 6. Front view of pick-up reel

Mechanism system of Large Peanut Combine.
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Tab. 6. Test Results of Harvesting Peanut just after digging up.

e * o K W R T, (Feature of harvested pod)
ieki & F B W 5 ¥ B W B # x
Picking g:f:l}yer (Without gynophore) (With gynophore) (Damaged pod)
condition | of pod #* % No. ' % # % No. % F # No. %
A 1 157 ‘ 83 529 28 17.6 46 295
B i 163 68 416 27 16,3 - 68 420
C ‘ 140 \ 68 485 27 19.2 45 323
R ' 153 ’ 73 [ 47.7 21 17.7 53 346
* R A —— 14 2% 3% REHE PO o
B —— 1428~ 38 4% SIS 2 LMAIRE -
C — 1424~ 3% HIBBEE2HAIRE -
£ 7. HILEEERE B2 WHERIEHRER
Tab, 7. Test Results of Harvesting Peanut after drying one day.
R * Mok O R Fp (Feature of harvested pod)
icki /& F B g F B W B &
Picking ng:éer (without gynophore) (with gynephore) (Damagcd pod)
conditior | of pod # ¥, No. % ¥ # No. % #% # No. { %
A 219 158 722 39 179 22 9.9
B . 218, 166 760 32 14,5 21 9,5
C 222 157 70.7 43 19.5 22 9.8
1 7 i [ 220 ‘ 160 B0 | 38 ’ 17.3 21 ’ 97
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BIEHERR 01 ARB B8 4 BEBRRKILE - RRESEE - HEFERE LZME -
T #8 BERERRATRER R AR -

~ Tab. 8. Operating capacities of Peanut Harvester on Farm-land Sizes.

B E E B R CEXEE frsfe (Operating Capacities) min/0.lha
- ‘Si <L IR W MR K & B
Farm-land Size (Widtthen;th) iy ud [ o camals B Total
208 m x 11lm 33.8 468" 80.6
1104 m X 1505m 289 289 57.8
202 m X 1505m 220 26.0 480

.
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(Physical Properties of matured
Peanut in Taiwan and Its Suitable
Harvester’s Conditions)

B 8 WHELARZAKTERE (ZH) » ffﬁﬁéﬁ'%ii‘%‘ziﬂiEﬁZ?ﬁﬁﬁ (Eﬁ)l .

HERBLEIEL » KBHRIKL - B B¥
2 Spanish BGfE o HETEA RS RETHM
s BB LAY » AR ZBENRBERZEK
B 90 o B2 » RibHE 2 BHEAME » K7Es
ET 5~8 4% ; MEREL » ARAEERER
BHEEETEE o Fl—MmE » MRS L% » ik
BirE  BEERELEE #R0E - &5 B
ZHEREZARR » BRTERZRE DR BRESE
2 BHER B » 10 8 BTz o

Fig. 8. Long gynophore pods grow in sandy soil (left) and short ones grow in

wet soil,
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Tab. 9. Peanut Pulling Experiment Results at Non-loosened field.

TR » BYREMERBMRE - ARERERRRS

FTRIATR 5 m%%ﬁum&Zﬁ#%mﬁﬁmﬁaz'

DETBE R RS o
OBREERRREZREH ﬁ‘ﬁ—-&mﬁ%?ﬁiiﬁ
BRZIER - SRR SFERA R (Combine)

-]

‘ii mp (ﬁm‘tu‘t.'n'_ resistance )

- W W BB
L omom m Field Contitian | Verital s puﬁ1 e o) (agonal 45° pull to the
Bgo|®e  |R %‘gg@& ~ | & ‘a‘gg‘gﬁ
gl .28 g S8 | %k B 8 a8 )
Kind of Soil ;f:ag 7"%"3 ﬁ% %5: g o * 3 %2: B oo
ety &|3YE|x 7 E|aVd| %
¥ 7 B -+ lg%cm 5.5 4~llkg 8.0'kg 07 % 7~12kg 9.4 kg 0 %
© (Sandy soil) : ]
W g w %+ 3.95 8.3 S~17 12.2 3.6 9~023 16,5 3.2
(Silt sandy loam)
éﬁla% siiTt %af}) 7.6 17.3 8~22 15.5 11,0 10~25 15.8 13.2
(*EC L li! o 1.9 205 7~20 144 10.1 . 12025 12.7 6.3
lay loam
\ *ﬁyﬁt + )ﬂl 8.4 258 924 16.2 100 9~25 | - 187 100
(Heavy clay soil) )
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-Fig. 9 Penetratmg resistance vs. pull-stem
force in Penut harvesting field.
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ground
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Fig. 12. Body structure of Model 1.

a M 13 3Rt
Fig. 13, Body structure of Model 2.
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Fig. 14. Center pin bearing chassis of
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Fig. 15. Body stucture of Model 3. !
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Tab. 10. Related speed ratios on Model-2 Machine.
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Model-3. '
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Tab. 11, Related speed ratios on Model-3 Machine.
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Tab. 12, Steering Characteristics of
Model-3 Machine.
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Fig. 18. A functional illustratio of distorted
' rotory tillage method,
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Fig. 19. Geometrical representation of
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Fig- 20. ' Illustrated trajectory of distorted
rotaty tillage equipment moving
by uniform velocity horizontally.

2. FrELEE

Developed soil-loosening equipment.
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Tab. 13. Stem-combing mechanism characteristic of three
different type rice harvester.
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type (right).
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Fig. 35. Grasping peanut manner of
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MY A ENREE SRR RS 18 BiR
s ROME—ERRZRE » L ERE
$696 » (RMHETRSTHE  BEUE MR ES
—B B8 » IEHEE » DR HB% » WHEHR
KR B RHEST R o

AR MMIBERRE

WEERFYEE LZTE - R TR AR R
RERARE » BHAKRRBEZHR » DA HZER
RS2 » THERRDTRERTEE > NORKR »
QK » OB » WER » OXER » @RI » DHFIR

» (DB » OFER » (05 » (VRIS o BERKTE
B EE » TR AERE AR ZBSXF

s {8 B BT BN L Z RIS » SR BURE A —
EIERFEEFAE  MHUATRREU L2 ET
RERE B2 RESRBRBER -3 » MKH
TERZIHIAK » LBRR » BT AEYA T b

BB OB A WK K ® B BEER LR BRER
Tab. 13, Test results of developesl Peanut stem-combing and stem-lifting equipments.
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Tab. 14. Test results of peanut podvthreshlng equipment.
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- Summary -

Peanut is an important oil-bearing and food crop in Taiwan. The aci‘eaée planted is
- about 100 thousand héctares, ranking  next to paddy rice and sweet potato. In 1968,
averaged 1475 labor-hours per hectare was required to produce peanut, and one fifth of
that value was needed for harvesting, which was almost done by hand operation. '

In recent years, going out of rural population by rapid prosperity in industrial
world, has being seriously influenced over peanut production. In order to solve such a
situation, a possibility of harvesting mechanization by imp'orting Lilliston 2700 digger-
shaker-windrower and Lilliston 1500 peanut combine driven by 52 HP tractor individually,
was introduced under the efforts of JCRR frem 1970. |

On this occasion, two peanut rows are dug. the dirt shaken and then maked in one
ground drying-windrow behind the Lilliston 27C0 in one operation. For several days
later, the vines with pods attached are naturally dried and cured in the field, they are

harvested by Lillisten 1600, meanwhile the pods are picked off from the .vines.

The exprimenfs were undergone by coop‘erati\;e with those peanuts growers, and
‘some weak points of this large machine were shown, including (1) causing rather high
bulldozing loss by implements beams and tread over loss by wheels, adding mis—dig loss
under the traditional growing distance between rows, (2) difficult attainment of drying
and curing before picking for the sake of different atmospheric conditions, (3) low
workmg capacity on the small-scale field area as in Taiwan.

Thus, developing a local-suitable peanut combine was being undertaken here in the
« 'l_aboratory since 1969. The design criterions are that (1) the vines with pods are put in
orderly rows throughout the mechanical treatment from digging up to picking off, (2)
the body are driven by 15HP engine with four wheels in self-propelling, (3) ‘the size is
possibly amall thus no cleaning equipment is set up, (4) the harvestmg losses and pod
damage rate are fairly lower than the large machine’s. o

According to the standpoints mentloned above, the small peanut combine should be
constructed with (1) a soil-loosening equxpment to decrease the stem-pulling resistance
from ground, (2) a stem-combing equipment to rake the vines well-regulated into the
machine, (3) a lifter along with vines-transporting operation'function, (4) a pods-picking
" equipment, (5) .a height adjustable equipment to hold the header in correct contact

posxtlon : '

Much mechanism persues and improvements were engaged and examined on
_ developing the harvester. And fmally, a fairy satisfied model was produced, in which
_ the following mechanisms were compossed, (1) distorted rotary tillage, (2) eccentric
: rotating comb—fmgers, (3)ﬂex1b1e dlsk type lifter, (3) bow net type pods plcker, )
' automatlc height control hydrauhc system. _
) Though some advanced amendment are posmble, but as to develop a peanut combine

suitable operating for present’ necessny, the foundamental harvester’s pattern is
approched. - .
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