HE TR B R HEA
9 FAS TS 2 B 5
205-218, 2002

]
7N

16 BEZEERGZHE

MR RRH BEL FER
'HaPRERERERRIALSA
PHHEARREXZEGREARAREIAAA
Email:Ichsich@nchu.edu.tw

M - s s e
A LT = T e

‘III}IL
/
=
%
i
N
B
|
|
|
|
|
I
|
|
|
|
|
|
I
|
|
|
|
|

W
Y
it
&
i
:‘_ﬁﬁ
=

BRSOt - - - -

205



206 e B WIESC B

16 &ERERAZ R

MR BRE WEL KAR
'HEPRRERERRIAZAR
MIBRREZBEREARAMARELAA
Email:lchsieh@nchu.edu.tw

i@ =2

AT R LKA R B AZEY) - R R R oK A S fe i ik 88 2= i A .2 =
e o [FIRFER GG HERAE 2 77 5K« B At i A\ T hahe n] B AERHH &
#140% > JAHEIE2 — 3K » RREE R o FRFRTEBELE IR A gk
AIYRD R R 2 375 G B R B S R T AL 2 B T » R 9E B 1E
o 25— 2% i it A 255 1 B E PR T SPA 6 e A8 T RILARE | - [RIIRE {0k 1A
A hEAl - {5 H R Rl B A [F] 0 AT o ATEAERIRA G IESIRE &
AERE > a2 AR A F R P HE & 2 60% » 375 — 675kg/ha © R
B AT (E W R P R T E R AR - H B EE 2 8.8¢ 2 2.6¢ » UL & 47
JNAH o EFHEACELEAT 8.8g » 7.8g » 6.8g * 5.8g * 4.8g % 3.8g ° fiti A6
— 8l 1 o MERHEC HH FH i A VB - AERHER A BEAE T > R AT
AR (PLC) P2l R Ak S s 3 e TUZ 188 LIGE 7S R HEAE 2 > AR iR
{'F e B 2 < BN F - (5 AR o P i [T o e A SR A B IE e H
B A R EAlEs 2 B ) 2K B R T > BRE B TR 20
BHE o BHSCRRISA0 > BERIERVE 62 DL E » Hi sl - NEAt
A o WAEEHE 2 A EET 62 » HERE &R T2l 42em X 30em X
40cm > FEFAILEIA BEHI20kg o AN TR E AL RGPS M AR S E A I 5
L o

REIEED : /KFA(Oryza sativa L) ~ MR ~ SRIGHEAE -

Z =R o VEVIRE LR Rt A 4l 75+
E I AR BRI AC 5 A e

MREE 2 B8 18 ~ iR - . < EoBRIREE R ey L E s E
A2 BRI A e R Rk iy 2B REIRFIR B HIRER (T

Tl

= Al
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BHEEY ~ 5y 2 TIE (L EEE) ~ BT
T 2 AT B (AL R AR 75 )
TEVIABE b2 By T R(EYE 2 F A
kR A AR IR 2 Bl o 38 (1997)F5 H
T DR (T EP RS RE R
Bl ~ ST =R MAEACES - 1EI 4 R 268
it RS 8 ez S48 T s R Y R R k 2 ) © FH R
BRI EHERS IR E BUR > BR—EZ%
LEBARRRRIAEEL o« M A T 26k /T
HZ bk BREKMERER - F Rt
FERE - HEAE 7T X - fERRZ
HEBI A /AR A L AR 2 H 19564 2.25.7%
BEE1976~19854FE.28.4% ° .2 » H T
B A LR AT E 19565 2 41%H3 %8 1981 ~
198542 57% o KB R[2] 85 H H 18 =
7E A AT A o (S RILUOKTEEST
MEESVEZERF A 56— ~ —HAVE MG 3 A6
EALE A RE S INAE 1 > B REE F & 0t
755,696 7C ° HEEAEEERNT.0% 0 K
15 R 904 8 H 2 18 2 e W) (E Bl il AR H
o KRS — ~ AN E
BTE RIS IR AR - HIRERLE RN H
651170  ASEEAEEEHRT.7% » 55
MINERI B 1 14% » S8 ERFE T 20
B T &I RN « FRRREEK
e E > MR Z R R
YRR o T BN RS BC A AR $ B H AL
R HEB) SN S E B i (WTO) » Ik
7 2 R 91 FEHGAIEEHAREBOR » I &
BRI R A Rl AR 7R M
TERGHE B SEN BINE A > B 1 18 BT
JIWFGHERE B o Pierce and Nowak (1999)%}
A LI AE T RS e BB S R AN ¢ 22
IR 8B 5 (spatial variability) T7/E 2 H & A
ZASEE ST > Bt SR e IR IEER L
[FIRF o b —8 R H SR - thil

g BRI EYER - WE A RER
o R TEIEIEM s A
R~ W~ $EICE o se I HERY BiE S H
il o

IR e EH [ T IR s 5 > TR
R EEDER 2 — » MR (2000)F5 H TR
ok TR M 73 s [ 47 1R & HUER (traditional
composite sampling) ~ F& £ 1 3 HU £
(benchmark soil sampling) ~ F7#%i% T3 HY
Bk (grid sampling) ~ 0 5 38 [m] 1 3% AR
(landscape directed soil sampling)>% o FHHY
B T RS EIRAS R - KOEGPSHY
7 B AEBEARITIRC & VF2E > A thmT DUt
17 H s 2= Al -

— R FEE K AN ) 5 PR A AR B
% > Radite et al., (2000) 558 fEEIELE R
IEHER) » [RIfS Lee ef al., (1999)FYanai er
al., (2000)f&tft T =FEEEIRER - KH
WY TR R SRS LHRR
F(s0il-N) ° [K[ltRadite et al., (2000)F7ER
R SIAE A A EE AW b JE i BE (top
dressing) » 5 7K A3 HH A A 1 18 SO 2 A
1K o EEE S R AL BMER K 2 E
RFEIRFAGEEREE - 100 B &
&y SRV ER2EME R T K
{5 o EBRARIRIN T7 1502 LAEE 0 B B o
FRIREAE » ZTI At 1 v 7  AE R] P F) e
FEEA S

IKFE S 2R J R T BB A 2 K
I Z NE T HIRGCASE BRGNS & > P AN LAGE &
HERE(8-10ecm) » MZKFEGEE HEAEAE H 4%
B R C Bz geAa AR o (£ LG E TR
HEH A MR RS R EEE - B
FAO AL R O R ESBFZ T
P B8 HaNE 25 7 B ek D i A & DARee (A= 7
RS ~ R0 R AR T ER 15 B K
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B Gs ~ RAEAER > BIRKFEEE K&
BRI AR nIATHY Tk -

£ HAH — B R g e AL R IR AR
PR ERE R » FTER LV 57K A A At Y
FEFIH% > 3%P% 5 Hatsuta Industrial Company
(model GS-MPV 8)Z i o LAY B [ £ 58,
Tl U Y > RIS € 32 2] B 2R 7E /K Fh
HE > {HEAERH L2 R DI fE St AR EE - i
NEZsa] LIS $a SRS » 1T HENE 2
AT LLF B 225 > 7 N BT HEAC(E
2 o RHEE—{E 130W [ 1 i (7] AR FS 2 B
g BEWEES7.5m HEG oI &
HOSEIE f 121 o fE—(Efastat R E
FH—{IE 30W HY I3 F 2 Bl - AN ik BV e B8
JEEHIRERE 1.25m VAT BAEE I HERERS -

t—GS-MPV 8EEHE LA =R BlEE (£ —
% & & R R RS o & R S
A VUMEE B - ()E T EE s

Controlier Fertitizer bin

} i

hitch stud

% = ¥ . Maoter
T
Lt} | |

Hilgs) > QBEEHE > A ES12087F 0 (3)
FAHFES AT AL E o FlI(4) 121ENERE o
fEHAEH ARH A Fl(Kubota) ~ =
Z£/\F(MITSUBISHI) % 7 5 B i ik X &y
FL(YANMAR)AE £ X Z RIg H e e
PR re I f S O R 5 T B F A (T
25N 0 1985 5 1990 » 1991)FHF BR A 148
B Y P-650 D THAFR B o
FRER B (1997)F8 H /K e b bk 2 & it T
ZBEGE
1. H AR 3 2 ik B e A 1 3
WA T A [R] R 52 FH A i i b 2 8 g
FEAEES — R 5ERE » Al LU TR H e
FEID AN R 2~3 2K o
2. PRI g HEAT mT AR A 2 I
TGRS 3~4 877 » PEIERE 8~10 277
40 b AT HE E AR SCR kD e BE
& B LA -

Pesticide bin

Blower

11C 2% PTO
(for blower)

1C 1* rTO
(for spted sensor)

11C : Implement Input Connection

Pressured Ill'J

1. FIACHEACEE GS-MPV 8 (from Radite et al., 2000) °
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3. [RIEEHEAN nTEEEAR R R > BERIRE
N {2 AR RARRRHE R > Sl AT Y
T SRR B R (e (s 2 RT B » S DB oy
[HIfEE & o

il FELEE(1997) & FEHI 83 5 2
WAz E B DG AT e P R 1 7 &
48607 T /NEE » FL N THEAEME E 8.6
% > LD 40 % HEAE & AT E10.3
% o LU HERAC BEBE 25 S 4790 N T
JONEE o B N THEAESE 7.1 % o 35 LAYk
D40 % MR E T E12.1 % o

Ai 5 AR RAE R & IR R Z S

EFRH g A 2 Bty - HARRIBRAUTE

EEE EAEHH 2 » AR IR R 2 6

H o FTUAGT SR L EITHRE TR RREE

AT A AR Ry TEE A -

8~ MRESEA

TG T 2 R A~ 1
PERPRAS L ~ SURAE - R - PLC

KBTS HREATEL -
M RACEHEY) 2 B K - LD

RACEER EZICRIETE - KIBATRHESE
FHEFEZHERE » — KA RIEHE
& 150kg © LU HI(20m X 50m) > HRiR
f521cm * 1TEEFS30cm » WA i 5 i
HEBL B
(1) 1R IOHERS & 150k g #1E R 2 0 FLHRAD
FHE S 150+ 0.16 = 937.5(kg/ha)
20 AHRINELZ R E 16 %
() B EE AR
937.5 X 0.6 = 570(kg/ha)= 57(kg/0.1ha)
(3) FTEEALERE ¢ (—2H120m X 50m)
T HEAE R 2000/30/2 = 33(Spot)
YR : 57/33 = 1.727(kg/row)

T Bl i E &
7.25(g/Spot)
(4) BRI EAE & - R 1Al &S

TEAET G < A &

FAT R S 1 R e 22 B A AR A I
FH IS . B a7 > Ao BEEE 2 I
T EERMEREE - FRREE o HE
BBk - DR R e MR L TR R
AN BB EME o AR & A L
YT LIRS B AR AT A Eh F o
— ~ HERIE -

DIA Gl L - RST R K 42em X
T30cm X F40cm > FREERI A EELY
20kg » ATHERIITKFENEAE .2 T o FEAERHE
B E —1FREmAE > IRMEEREE
A2 o B0 < THbm A< e
FHGA BRI > LU 15 2 /\ AT 48 7R i A
IR > AM{EERRE 1 — 25 2 IERHEC Y - ml
GoAE A — (L & F A fAE o AR A =
% o
=~ iRCE

LA Z BB » /o 25 A~ il 0 LA 1
Bl > {Em < B -8 (E AR ETER -
BB - s F L EES) - A0 2
BUE » & e TR — PR Al i 45
J& o [R]IR5 A A AT RE A3l 8 (PLC) P22
il Al 5 s AR A TUZ 62 RS - LU 2
PN ERAE R G = o
= EEMRERETEE

EANES AT S — Y AR - (AR R
TREFIERR - [RlIRF SEACAE B AN Sl L e Y
AN b B8 ER E R R mT (s HEURE R R AN B B A
EORE LG AP ZE o W IEE KRS
Amm o WERHEREBE - £85I
WSREEIE DI ALRLE e fH 22 -

- FEBE

1.727/(5000/21)=

il

okt

B & 8 m



210 e B IESC FE

K1 NMEREFRRARREE R NER ) U A5 - ERTRR A
[FIAEAE - (AL 2250)

awilze| 12(cm) 14(cm) 16(cm) 18(cm) 21(cm)
35 2.55 2.97 3.39 3.82 4.45
36 2.62 3.05 3.49 3.93 4.58
37 2.69 3.14 3.59 4.04 4.71
38 2.76 3.22 3.68 4.15 4.84
39 2.84 3.31 3.78 4.25 4.96
40 2.91 3.39 3.88 4.36 5.09
41 2.98 3.48 3.98 4.47 5.22
42 3.05 3.56 4.07 4.58 5.35
43 3.13 3.65 4.17 4.69 5.47
44 3.20 3.73 4.27 4.80 5.60
45 3.27 3.82 4.36 4.91 5.73
46 3.35 3.90 4.46 5.02 5.85
47 3.42 3.99 4.56 5.13 5.98
48 3.49 4.07 4.65 5.24 6.11
49 3.56 4.16 4.75 5.35 6.24
50 3.64 4.24 4.85 5.45 6.36
51 3.71 4.33 4.95 5.56 6.49
52 3.78 4.41 5.04 5.67 6.62
53 3.85 4.50 5.14 5.78 6.75
54 3.93 4.58 5.24 5.89 6.87
55 4.00 4.67 5.33 6.00 7.00
56 4.07 4.75 5.43 6.11 7.13
57 4.15 4.84 5.53 6.22 7.25
58 4.22 4.92 5.62 6.33 7.38
59 4.29 5.01 5.72 6.44 7.51
60 4.36 5.09 5.82 6.55 7.64
61 4.44 5.18 5.92 6.65 7.76
62 4.51 5.26 6.01 6.76 7.89
63 4.58 5.35 6.11 6.87 8.02
64 4.65 5.43 6.21 6.98 8.15
65 4.73 5.52 6.30 7.09 8.27
66 4.80 5.60 6.40 7.20 8.40
67 4.87 5.68 6.50 7.31 8.53
68 4.95 5.77 6.59 7.42 8.65
69 5.02 5.85 6.69 7.53 8.78
70 5.09 5.94 6.79 7.64 8.91




16 #EAHIAH LI 21

R LR RETER 11.0em X &
4.0cm X 15 11.0cm ° TfjF £ 4 2% 410 B o
W DUEAFIEERE BN > eSS E A E
R AN SET AN TURE > RGeS BRI AR AR v
AT LA SR o R A RS 2 A7

FAEMI R IE R > B AR aE R A&
T o
1 - HACER{EED

LAFee i phiAs ~ 2 S ) > &
PR S AL ZE R A0 AT o
7\~ EXELBE -

FIF w JE % 2 3 ) BE IR A 1 1
o Sl AT b A A P ZE ~ MR AR R
To

420

A geik et AR MR dE 20 A 2 e
B o B a AT hEAE AR A it AE v 1 2 AR K
/N FESEHIERERHIEFE (V) B 5 (M) Z
% > FIFGIE sHRACRE RS R15

M = 0.843 V (1)

Tt A ARG 2 A [l [l 2 > i P i =
yrex ool Uy Sv lanhe N Ty R L HIER Y
AE%f58.8g ~ 7.8 ~ 6.8g ~ 5.8 ~ 4.8g ~ X
3.8g/NBEZ KL E o MiftALIRIE 231 & -
FIA 2R ARG T B ALl < fa i -

1:&2/_—':{(3(9351 2/\/\

A 1.2X1.2X 7 +2=2.26cm?

AEVLE FE £5.0.84 g/em?

RS
it
oo

320

- O

&2, AUEHE.ZGE o



212 e B WIESC B

0 2.53 3.06

3.59 4.12 4.65

[]3. i R B i AHRR L ] o

FEAt = 8.8g ~ 7.8g ~ 6.8g ~ 5.8g °
4.8g ~ 3.8z » LI3.8git HALHEE

3.8g/ (0 .84g/cm®)=4.52cm’
A LAGEAE 5 3.8 gfRia i 2 RS -
4.52cm* / 2.26cm? = 2cm
M1 g Z VBT R AL TR

lg / (0.84g/cm?®) = 1.19 cm® —1.19cm? /
(2.26cm?) =0.53cm

ATHEAE R R 4.8gF > 1SR RIEENR

2+0.53=2.53cm

[ B ] 5 i A B v AH R (1
anlE 3 o teAh > iR RRE E RS
AR REL ST RV ROAC R T g fisl 22— - JE
F P12 S BB (1993) U a4 X e A e
) 77 B Bl E A YE RIS e TUZ U 75
R B B E A - HOKR
73 R TR T AR R

Xp = r,cos(f, + /3’)—rpcos(€2 — 1=
B)—r cos(0 — B)—vt

@)
r t HIER
r o SEERHE -
e TR -
R

© [EEAR AN 2 P
, ¢ EUEAR B EAR A
[ E MR B X A A A o
L BEAR S A T A
IR @
TR B et ok FEE R o sl 2 B

PRER = FEEEE / dhehiEsE X 60 (3)

AR5 (5 F o Fl I A 12 H A A PR H
SPARS Ffe Ak U HHi P % » H il i =
1.35m/sec * #EFEH 12cm ~ 14cm ~ 16cm >
18cm K 21em Tifd o | FOfET A » wEE
B — R 2 FERF A R 2 Fs -

MAEEHE SR IR > RI5A-1E 2 58
BE

jov}

(PSR e SN

V = Vo + at 4)

S = Vot + 0.5at? ®))

s

v, W

Vo RH

S : IhEk

IR

© IRF[H] o
AERL% T R A% £ 80cm » [FIIRF LR

R I AEI | HORHEE (V)0 S -

-+ o
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K2, HEPREE.Z SEAEIERH] o

PRI (cm) i (rpm) fHTEFE(sec)
21 385.7 0.156
18 450.0 0.133
16 506.3 0.119
14 578.6 0.104
12 675.0 0.089

V, = 9.8t

0.8 = 9.82—4.9¢
FTLL t = 0.404(sec)

V, = 3.959 (m/sec)

SRR ) AR R E SR % NIRRT 22 BE K
Ko SEIEIERE T - Bl & e b i
AEL B D 1T 0028 5 B - () WG BRI A T PR
i WICEEHE DR R - B R
LU > TS RN — S S ES LIS ol
3 = S A Tvoe JF =

A iGN > 75 R A48 2 EH ) E
3> AEREEIEEHIE R N 2 VR > P
PS5 2 58 )7 A2 =Xk A] oK H 3 G
& MER S 2 Z e T T &
B 2 B R
1.8 72

Q =100AV (6)
Hrp s Q @ i & (cm*/min)
A : [HfE(cm?)

V 1 B (m/min)
2. B AHAE
Q,/Q,=(D/D,*(N/N,) (7
ol RR A E
L/L,=(7 /7 )D/DN/NY 7 (8)

Hrbos Lo il /(kw)
D : BEE(m)

r ¢ HEEE(kgf/m?)

N : ## (rpm)
AHEITEMT -
TR < FEAEE = 1.35m/sec
PRI = fREEEE / i X 60
V=V + at
S = V.t + 0.5at
EV=0, S=80cm, t=0.156sec
(S = Nk E g At dm T /7 2 TR

HIlo = V_+0.156a )
0.8 = 0.156V, +0.012168a (10)
FH(9) (10)215

V,=10.29m/sec

a =65.75m/sec2
Q=AV

AN ERE = 4 cm

HfE A=2X2X3.14159
=12.57 cm?
Q =12.57 X 10.29 X 60/10000

=(0.7761m*/min

[ B A5 S5 AN R R Ffr 1 o AFRRELHRE ),

)35 e S VB B - HCAGERANERS o

+ o
é;e\,fﬁn aff
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3. RIFIRERFTS 2 SR ~ V)3 bt i o

#ri (em) [ L% (rpm) friifHE (R (sec) BIHVo(m/s) Jit i Q(m3/min)
21 385.7 0.156 10.29 0.776
18 450.0 0.133 12.00 0.905
16 506.3 0.119 13.50 1.018
14 578.6 0.104 15.43 1.164
12 675.0 0.089 18.00 1.358

AT S E A G5 E & B N KRS R
{5 FH R AT S8R AR - FH S SR T AT Y
ERETE I EAEE2E 77 20 o IR ~ AT
fiw ~ ORI RAS ~ SEATA R ATk HY
PV R AR DL G TEL A ~ FHE (8
4 K[ 5) o FI R BLA RO FEIREE - o5 B 1 1%
(& 6)FT 3 HizK

KI5 IR s B A AR > T
FA It I oz e S 0 s R X P P e 2
60% > 375— 675kg/ha ° FRFFI TTERIRR A

fElE Ehfl » KRBt EFEs.8gE
2.6g » HUHUGEAE &3 /5 A - B R HERE R e
fE8.8g » 7.8g » 6.8g » 5.8 » 4.8g/%3.8g °
TEAEZRE R 6 — 8 A0 i 78 1 o AERHEC HiFH
W AC s EEh - ARG B HERET > FA AT
2 ZCHRE I &8 (PLC) P22 i1l fR] Al 75 522 3 8 i AEE
JNZ RS LIGE 7S B HaEF22 ] o i F
R B A o (F B - SRR A e ]
filirh vz A SEREAE B M gy A8 T A 1
s i R < Bl 72K B SRR 2 A AT

il rWMmiE— — —7
——RER AR
T el o
— BEBRARE —
B - — il
f B SV
iE
1 —HRE — |-
B b
3
B

® as— 1

&4, GEREHEARGICHEEEE
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______ FE IR
____iL_;f//- ————— ELEL
s F—H————F+—HH — o=
] \L____ T HiE
i = s

file. RISEARGE I AT i < B bt
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BNRE B4 AE TR AL EIE o BTk S50
AERHERE 2B LLE » Hin @it >
FELESUA o MAERIRE 2 A R R AT 62 1
HEHGR T 405 42cm X 30cm X
40cm > FFFEACRIS A 20kg

HIREF 2 Bkl JE RS AL Z i - B
BRI R - DIReMERY G ZH
2 WA BR 2 1% 77 e AR e B st 2 P R o
)EH °

£2 - 5IF3ER

1. =ZEMPR 85H ffl & H i AE R - =
IR ER o RS R SERR I T -

2. EHAE ~ ZRHAHE ~ FEHH - 1985 © ffi
PR R g M A A R BLR - &
+ DY A R AR APT o 5 R B U o HE SR
167-170 ©

3. FHAK ~ TS SC ~ iESR S 0 1990 © B
) FEE R B B 5 S AT B 2 AP SR R -
T U R APE 5% 358 e B U o HE e e
221-227 o

4. FHAE ~ BRFESC ~ Wi B 2 1991 < #)
TIE SR EAN 2R 2 R o /U
FEPRIT e 3 R BRI HEE e (T) 275-
280 °

5. FHHE ~ BERE © 1997 - B ) fRf b
B AT 2S Z IS R(Z) © ml 2
S RAHTEEEER9(1) & 60-71 ©

6. FRZZHL ~ REN » 1997 o HHMHE K
FRAEES S - BRIEEFEN RS

7. FRAGH > ZRUBH o EMELE o aREANE o
2000 o TIEEER ZFEHEE I o pp. 54-
64 © IKFEHE HE R SE (WIS R ZIH5T 17
Bb R e R PT HAR » & AR
FRIEHD -

8. PRSCHE © 1993 o fRBRIE GRS < fx
Fbaxat o fEtam S o B VL H BUR AR
R TR R » G e

8. G © 1997 o HAMHKHEZWAL 1 -
http://www.tari.gov.tw °

9. Lee, C. K., M. Umeda, J. Yanai, M. lida
and T. Kosaki. 1999. Grain Yield and Soil
Properties in Paddy Field. ASAE Paper
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10. Pierce, F. J. and P. Nowak. 1999. Aspects
of Precision Agriculture. Adv. in
Agronomy 67:1-85.

11. Radite, P. A. S., M. Umeda, M. lida and
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16 Study of The Variable Rate
Fertilizing System

L. C. Hsieh!, J. M. Luan!, C. W. Hsieh! and L. D. Hwang?

' Department of Agricultural Machinery Engineering, National Chung Hsing University,

Taichung 402, Taiwan, ROC
2Department of Agricultural Engineering, Taiwan Agricultural Research Institute,
Waufeng, Taichung Hsien 413, Taiwan, ROC
E-mail:Ichsiech@nchu.edu.tw

ABSTRACT

Rice is the object plant for the research and a rice transplanter was used to
develop a variable rate machine to carry and apply variable amount of fertilizer
in the field. A machine driven underground applying skill was used and it could
reduce 40% chemical application comparing with manual application. The
applying times could be down 2 to 3 times as well, yet increasing the yield.
Since the chemical was buried in the soil, it would not be washed out. In
addition, it would reduce the pollution on the land as well as avoid acidulating
the soil. Therefore, a device for applying chemicals underground was developed
attaching to a Kubota SPA6 rice transplanter. A local compound chemical, #5,
was used in the research. The applying amount was about 60% of the
recommending amount from Taiwan Agricultural Research Institute, 375 - 675
kg/ha. In the rice field, applying in alternate line and applying certain amount of
chemical between two lines of rice plants were considered. The quantity of
chemical to be applied on each spot was ranged from 8.8 to 2.6 grams. There
were six scales used for different demands, 8.8g, 7.8¢g, 6.8g, 5.8g, 4.8g and 3.8g.
The applying depth was about 6 to 8 cm. There was a delivering wheel designed
to rotate to transfer chemical associated with an adjustable block, which is driven
by a Programmable Logic Controller (PLC) based servomotor for 6 chemical
rates. The wheel moves back and forth to deliver chemicals. This wheel is
concaved and is able to hold chemical and let the chemical drop into a collecting
cup then through an output hose into soil. The power to drive the wheel comes
from the transplanting finger of the transplanter so that the chemical application
is able to work simultaneously with the transplanting. Based on literatures, the

217
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best chemical flowing angle in a tank is no less than 62 degrees and the tank slop
used in the research was set at this value. The dimension of each chemical tank
was set to 40 cm x 30 cm x 62 cm for width, depth and height, respectively. The
capacity of each tank is about 31 kg. The Global Position System (GPS) has not
been installed in the system for this year.

Key words: Rice(Oryza sativa L.), Rice transplanter, Underground chemical
application.



