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Fig. 1. Smart agriculture platform integrates various functions.
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Fig. 2. Framework of smart agriculture system.
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Fig. 3. Framwork of web camera managing system.
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1. EMBRLIERER 2017 &£ 10 B 11 A& 14 QRIRER

Table 1. Environement parameters in Tuku Township, Yulin County on 14 and 11 Oct.,

2017.
HiH (=R HH BR el ARERR RESR =M
10/11 HE BMEE 595626 241,690 106,786 144,835 136,839
EFN PAR  Hirl 100 40.6 17.9 243 23.0
a2 827.3 337.1 148.3 202.0 190.1
TN 1,664 1,444 392 619 877
2N 0 0 0 0 0
BE B 43,651 43,224 43,706 43,317 43,381
C K5 30.6 30.3 30.6 30.4 30.4
T AN 39.4 44.8 38.6 39.3 41.3
/N 25.5 253 25.9 25.8 25.8
RE B 80.90 82.14 81.44 83.03 81.20
% BN 100 99.6 97.5 98.8 97.4
B/ 49.7 433 58.0 50.5 48.5
10/14 e BEREE 121,757 81,715 40,637 50,981 46,897
[EFN PAR H4rtt 100 67.1 33.4 41.9 38.5
g 175.4 117.7 58.6 73.5 67.6
TN 923 430 273 402 238
B/ 0 0 0 0 0
BE  B2EE 36,654 36,514 37,324 37,174 37,181
C -4 25.6 25.5 26.1 26.0 26.0
AN 30.9 30.5 31.3 31.3 31.5
/)N 24.2 23.9 24.3 24.2 24.1
RE ¥ 98.09 97.97 94.93 96.99 94.89
% TN 100 100 98.4 100 98.1
B/ 81 81.6 77.8 79.1 74.6

3 SREFEEAL Ry pmol mP s

Footnote: Light intensity unit: pmol m™? s™
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Fig. 4. Light intensity (umol m? s™") of Solar photovoltaic facilities in Tuku Township, Yulin
County, on 11 Oct., 2017.
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Fig. 5. Temperature(°C) of solar photovoltaic facilities in Tuku Township, Yulin County, on
11 Oct., 2017.
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6.2017 £ 10 B 11 HEMBR L EREMZERAELEE (%)
Fig. 6. Relative humidity (%) of solar photovoltaic facilities in Tuku Township, Yulin County,
on 11 Oct., 2017.
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Fig. 7. Light intensity (umol m? s™) of solar photovoltaic facilities in Tuku Township, Yulin
County, on 14 Oct., 2017.
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Fig. 8. Temperature(°C) of solar photovoltaic facilities in Tuku Township, Yulin County, on

14 Oct., 2017.
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Fig. 9. Relative humidity (%) of solar photovoltaic facilities in Tuku Township, Yulin County,

on 14 Oct., 2017.
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Fig.10. Smart agriculture system framework.
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Fig. 11. Smart agriculture system responsive web design(RWD) Allows cross-platform
operation.
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Fig. 12. Smart agriculture system is design to follow the logic process of field management

in the order of field, crop, machinery, monitor system and control system.
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W FTRC SR DRI R A RN R - I BAE RS R LRE NAS BRI 2 bRy
AR IR B AR S SRS R BN S B R Ff i JPEG R SR8I3% - B Al 1A F
S EAE SRS | RV - E B E RS RS R T SR E RG-SR e
JERIRE SRS - TR0 I E B < Ry et

13. RIBERFMFABIE 2 HhiRE

Fig. 13. Line graph of the paremeters collected by environment sensor.

:
S e N | . .Illll-_-_-_.=

14. #MEHEAEHIRIRR Z 2R 0L - AT B ENHERIEEA

Fig. 14. Accumulated frequency percentage, which can be use for auo-control.
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(2) BR2E
FAMEE R G5 kg BEs - W H
AlE AR AT H B PEHIEE R
PHEH R E R R -
BT R 35S LECRHT - Z i =
NP R 355 EAE RHEBRHEE - F5R s
PR AE AT H BHEfIEE - BBl MR 1o ii&ﬂiw{%
BRI  SEEINS R - ERFROgsy | AR R
. - Fig. 15.Manual image
*ﬁ}E’zEUH}}E}JT’F TensorFlow HI[3EZERE 2
TR B I THRS - EHE AT
a@a’ﬁﬁl:/\ﬁ@)#ﬂﬂ_f(l 15) »

(M) BEHEHIERTE

B R R RV S
Wi VIR RO - MK T S e
» BRI AR R RN - T g A2
PEHIZS - BEH B Z R EERIE - BORMER
HEFE) HEHFE N HUDRE M AEAE
3 TR - Ul B8 H BRI e R R B
PEEEE R ER B 2R F AR R B
LG EITPER oy & B5E - E K
ECEEIRE - BEh SRR 2% - B =0
AR E b AP - IR S ARE
PRI ARSI - B RGHMEEE] 16. HE BapiEHEEIEH
BfE - FEEEElas S (B 16) » Fig.16. Automatic system working in the field.

recognition

system.

S (L miHE S (1% H Webduino Blockly #% L#f#E TH - %] JavaScript FEik - RI{ERIEE
#E (' » J& Webduino FrhfF2 HHi ARl B Ll TH - $-H] Google Blockly E¢aTjK » 7#—Lk
HIPRE A S AL - B A EPSEE BRI w] DUFIF] Webduino Blockly
i i T B ASHY H A AR PRI AR (B 17) - Webduino Blockly 37538 e F ] T8 2558
T8 B 1 BASR MM S LAREE 2 Frimie < R SR ARREAE SR 0BT T - A FR R - iR b
#ﬁiﬂ%éf’ﬁiﬁiﬂi%§$ﬁﬁ1jﬁl§%§%?? L SE A LimiE AR B RIRF U E R E L B2 E - i
B RGERPEACE - B I S e U E BRI Bl n] R TR AU - AR
TEETE RV E T A iR UL > BRI AIAE R s T - BT Eh{b
RETHL o
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/ oL webduine Blockly 4. xmmwf AN AT 20N R SNl
<_ S0 & 2 ttps//blackly.webduing.io,

HommEn ZEEA 5 Googe K kEpFvEr B mEs -Fse [ ceERapEEr [ cEEResES + ReEsEcE O meEzzEwEc 0 GoogeBW- O m

ML Webduino Blockly i35

JavaScript

Al S

e PRl = 15® 0 Py - Bl Wiri - B T M U Zoo ms - WL T R ] |
+ L xime B GEGCRS B | LED E4ER (Max7219) din EE3 o= (0K ok EIED
» SIETEE =
PR
WO iz
» TTAHRE P& EEEEATE A 9T G@»  EEEE IR S0 SEzMe
>1§§H étﬁm 5 | EEENES Tig Echo [0
r i
R ERR iz

e 5 €D wmmmm

W o (T AR (45

'n . I r
R e e (45) 00 0 B9 (O s (45) | €0

17. B2 REFARRMIRAEMFIERNERENXNEAR - AJBITHREZLHIFREN -
Fig. 17. Samrt agriculture system provides blockly program interface for crop cultivation for
users to edit.

B RSP R R MR R SR T S SRR Y A B P B R 2 B R R - A
R FES ks E T8R0T - DA RATI R i AR - OB -
P RS BN E R - IR B S BB SR - RSB o R EYREAE -
AE ORI ~ FREFEREE B IR RS B 1T E AT R RGH S O B R A, ~ B BAR 0AT
SSEERCE E RN - B TR RS - Bt s H B TR I R B T TR A A
FELIBE TR H B L B LR SRS - AT - TeTT AT T -

= BERS BN ENEE 2 E RIZE

AR ZBAEYDEETERTR C 2 > BAUEIATERS - #5 A ARG R PR o B SR
I AR EE BT - R RS RALKIGRE U R 255 B = THI B KIS REE
Bl —fi it SR R 22 AR THA 2K RE I - H RTEAR IR 40%:E MR LT - Jhersf
FEREGERGEE - TERASDLRE - N Bt B - S HIGOUREANE - RS
BRI HIAHBOR S HERT 70% Ll AR - ISR e 2 THIIERY - I n]#E R B R
JCRETAMG AR o A n] R M R ERSE SR E YRR - DU all SR ~ il LI R
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HENEE 3 MY RO R THEIEAY -

(—) ERFEE T REABHTTEXEERE

TRESRAC ISR o FEMREFE A 81.7 g plant’ » FEEEOGRENS - SEEMGRE SR
/e DL 6 FHpETR S 3 A - L3 18 HERAGR 2) St s HMEHHE IR LA AR (1200
pmol m™ s™)f& SRy F 8RB SPREEE R (R ST GBS (% 3~ [ 18) o AT
Yy RAEAITE -

B RRIEER (2)= -15.940+2.256 7 x BAEILEE-1.074"2x BRDLEE 2

PUEIRE R?=0.923

& 2. FENEREIEHTERETERAE
Table 2. Traits analysis for broccoli under different shading treatments.

HrEmE  fRE MR R ERE O EMR EH EHE SPAD KR

(%) (cm)  (em)  (cm)  (em)  (cm) (cm) (2
0 33.8 36.5 17.6 13.3 7.5 8.5 16.8 50.1 81.7
25 37.6 39.9 18.6 14.3 8.2 8.2 16.3 47.2 75.6
50 30.3 35.2 14.1 10.9 8.1 8.1 10.3 394 323
60 28.6 28.3 11.8 9.2 7.5 7.0 7.7 37.5 17.8
80 18.0 17.2 6.8 4.9 5.0 6.6 3.0 25.7 4.2
90 15.0 13.2 4.6 34 4.0 5.2 2.0 18.8 2.1

& 3. MBS T R EHITEREE AR
Table 3. Quadratic regression of broccoli yield and cumulative light amount under light
saturation point.

Ep A E ARtk JEEME bARE EMEREER EME(LREX
(R (R?)
FHOLE R 0.923 0.913 2.256E-5 0.000 1.446
BREOLE ~1.074E-12 0.000 -0.509

(FH) -15.940 6.347
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100.00-

£0.007

60.004

40.004

20.007

0o T T T T
oo 2000000.00 4000000.00 6000000.00 §000000.00

18. FEMB N 2 BN EHITEREHE BRI
Fig. 18. Refgression analysis of broccoli fresh weight and cumulative light amount under
light saturation point.

(Z) ABEME T RELEHBLUSEEERE

L B R AR R T AEARIEER A 101.2 g plant” » BES S EEEZ - SEH MR
BB o DL 6 HFREIR 3 B - HET I8 EARA(FR 4) » SRR E IR B G E AT,
(1,000 pmol m™ s™ % SN Ky FI 888 » PEa s B R (OB » SEEAT —GRER ST (R 5~ [ 19) -
FfSE A R AUATR

B R IREEE (2)=-8.567+1.885 x BMELAE-4.243 % BRI

PRE (R R*=0.903

* 4. TREREEHELSE LB AE

Table 4. Traits investigation of Chinese lettuce under different shading treatment.

agEH 235 PRI S e SPAD PR
(cm) (cm) (cm) (cm) (2)
0% 18.5 24.6 16.2 14.2 21.2 101.2
25% 222 25.3 18.6 13.6 18.9 85.3
50% 23.5 30.2 19.3 11.5 16.7 50.7
60% 20.3 23.6 16.0 9.2 12.8 21.4
80% 19.7 26.3 113 5.5 8.0 7.2
90% 18.4 25.3 9.3 5.8 7.8 3.8
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5. NEME TR CEHRLEEEE ZGERENT
Table 5. Quadratic regression of Chinese yield and cumulative light amount under light

saturation point.

Sk 3y A gEEre IR LAREL  AMEREIR  E(LLREK
(R?) (R%)
SCREAT OB 1.885E-5 0.000 0.966
SRR L ER 0.903 0.890 -4.243E-14 0.000 -0.016
(H%0 -8.567 9.011

S HE

120,00

100 .00+

80007

60,00+

40.004

20,004

J I I
00 2000000.00 400000000 £000000.00
JERRAD T R

19. FEMB N 2 B EHIRILESESEE AEN
Fig. 19. Regression of Chinese lettuce fresh weight and cumulative light amount under
light saturation point.

(Z) BB T REALEHBEREXEERE

SRR R T - AEAREEER I K 66.7 g plant’ > FEEIDEREALZ - P HEREE
i LL6 @F@@% 3 EM - HET 18 HEARGER 6) » SRS E IR B G AR A TR
(1,000 pmol m™ s™ 5% SENITky 1 8BAB » S B R fAOsBRly BT JGIIER T (R 7~ B 20) - FT
SE A RERANR -

B PRICEER (2)=-6.992+9.109°x BAEHLEE+3.339 " x BRELEE ?

PUE B R>=0.901
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x 6. TEERREHBERAXREST RS
Table 6. Traits investigation of Fengjin cabbage under different shading treatments.

e PRz PR S TR TER SPAD PREE

(cm) (cm) (cm) (cm) @
0% 29.7 37.7 22.8 16.5 6.2 14.7 66.7
25% 28.3 37.0 20.3 13.9 5.6 11.0 40.9
50% 23.6 30.2 15.7 11.6 5.1 11.2 19.8
60% 19.9 27.3 12.8 9.0 4.7 10.1 10.0
80% 11.8 12.9 5.9 3.6 4.3 8.1 1.5
90% 9.1 10.3 4.4 2.5 4.0 7.8 0.7

& 7. EMNE T R EHRERAREE ZIGEE
Table 7. Quadratic regression of Fengjin cabbage yield and cumulative light amount under
light saturation point.

Ep HRAEE . Eﬂ%%fﬁ FEEHE L fRE  EMESERR AEIME(L{RE
(RY) (R%)
SEEIRT FOE e 0.901 0.888 9.109E-6 0.000 0.755
SRR T GRS 3.339E-13 0.000 0.198
(F#) -6.992 5.634
R

80.00-

60.00—

40.007

20.005

0o T T T
oo 2000000.00 4000000.00 6000000.00

SRR T SR

20. JEAFE T 2 R EH B AR B BB M
Fig. 20 Regression of Fengjin cabbage fresh weight and cumulative light amount under
light saturation point.
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M~ EREXECERE e R IEEE R LT

(—) EXEEHNAEELEREEZFE

FEEDCHEE B R 1.63 pmol m ™ s ™ SEEAIEE R, 1,550.8 pmol m ™ s ™ » s BB MEAE (B
FEA 0 2010) o FEREREREE T » 43 BILLEREEE 50% ~ 60% ~ 70% ~ 80% MR SR » K
PR DR RS A B R A R 8 ARSI 8 » MRm LUEREE 80% 34.1 cm
B HRR 70% 30.9 cm - ¥fHE 15.9 cm fx%%  FHEREIELL 70%: R 63.6 cm 5 » 50%
54.8 cm JER - Hfi 26.6 cm g2 - EAKDUA 1.3 mm S/ NREREERE RS ER I R
O 2.0 22 2.2 mm » 70 R 15 REHE e E e iz B SV R P DUEERE SR T0%m8 4 » 431
B 323.8 gm™ Jf 42.0 g m? HAOB AR 60% K 80% 269.8 gm>+307.8 g m™” % 26.8 g m>~
298 gm™ » $HE 362 gm? 2 5.1 g m? s o {5 T0%EREIY 11.2%5K, 12.1% » A
RARERETE VIR R 50% B2 60%: IR BB e » 431k 351.9 gm™ Jz 3543 gm™ » HKE
T0%EERRFRELZ 264.9 g m™» $II z 80%%3 b B FFE W » 43 Iy 121.9 g m™ Jz 155.8 gm™
IR E PR DL S0%E T0% B R ERs A - 437k 47.5 gm™ ~ 46.6 gm™ Jz 482 gm™ »
$HIE R 80% IR B 43k 22.7 g m” R 16.0 g m” o K AERBRAE TR - 6% HIRER
BT FERAR M B R R N AR AR RA R BUREERDEIEARRERAE T - B
FERE B R A R - HEL 70%:EIa R B - IhASSEIRRTE (2008)RFoehs A -

&8 EREHRERELIEREEBZXE
Table 8. Effect of shading on growth and yield of Pig Thigh” (Houttuynia cordata).

SRR (%) 0(CK) 50 60 70 80
7 I=A ) 159d 223¢ 25.0 ¢ 30.9b 34.1a
JE&iE (cm) 26.6 ¢ 54.8b 60.0 ab 63.6 a 59.3 ab
K (mm) 13b 22a 20a 22a 22a
FR AL (mm) 1.6b 22a 2.0 ab 2.0 ab 2.1a
Hh |- R e E (g m™) 362 ¢ 2412 b 269.8 ab 323.8a 307.8 ab
FRIEMET (g m”) 1219 ¢ 3519a 3543a 264.9b 155.8 ¢
Hh b ERE (g m?) 5.1c 264b 26.8b 42.0a 29.8b
R (g m”) 22.7b 475a 46.6 a 482 a 16.0b
i1 EASRZIR(%) 13.7a 11.1 abc 10.3 be 13.0 ab 98¢
TREERGY)HR (%) 19.1 a* 13.6b 13.1b 184 a 103D

" AR T REHE B 2R Fisher WYy MRS 22 MR HIBRAE S%/KMEZ AN -

z

: column with same letter shows insignificant results of Fishers LSD test.
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(D) BRRARBR TG IR A RIESE BT

SRS FRERAR 1525°C 2R » 30°CLI LSRR B+ AP EAE A
A » VB BB AR AT S MBI BT R (10-15 om J% - 3-4 A28
SEFITR) - SIREEECRAT 15 om AR RARITETHRGEL 21) - 7 5 1 24 FIRRHL - 4 9
F 30 55— RIS B1 22) - HRSETHRES TR S © AR e
FRIL RV AR LSRR R R S P EIAE AR 599.8 g+ 566.3
g® 89.0 ¢ m? B 96.6 ¢ m(H 21) » 2018 45 5 F 23 55~ RS - TSR
M AR ECHE AR S B Rz EE SR Ay Ry 4,557.6 ~ 502.2 ~ 3,526.6 ~ 464.8 J¢ 3,974.7
433034311~ 4150 ke e+ GRBRERET - E UMM BRI RS  FLME L
QKR DRGSR 14.7% + 16.0% % 2.8%  12.0%K0516 » P
HETARALBE LAY R BT R I R I 9 + 10) -

21. FEEEHER  EHBFNE(10-15cm £ » 34 EHUEEA N  ARARE
B (EH 15 cm ZiR%E) -
Fig. 21. Seedling type.Left:new shooting (10-15 cm long, 3-4 nodes with new shooting).

Right: stem and root shooting (15 cm long).
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700
600
500
400
300 - nfRESH
200 m AT E

™ I B _H

SHME | SEUE | ROHE | RuEE

AT/ ET AR (gm?)

ﬁﬁ‘%’ 53.8 8.9 74.2 14.1
e 589.8 89 566.8 96.6

22. METENERIKGHERAEERIE FE—RIEEERIR*
‘L SPEHATAE R (n=3)
2017 42 5 H 24 HHEtE - [A4E 9 H 30 HIkER#E
Fig. 22. The first harvest yield of Pig Thigh” (Houttuynia cordata) growing under photovoltaic
soalr facilities.
% meandstandard deviation(n=3)

Plant date: 24, May, 2017 Harvest and investigation: 30, September, 2017

& 9. REENE RGN EREESIERIE NETRIR
Table 9. Growth parameters of Pig Thigh” (Houttuynia cordata) growing under photovoltaic

soalr facilities.

[EE7S R [ IR REER i Bz IRERZYR

AU (cm) (cm) (mm) (mm) (%) (%)
FREE  19.7454  69.7423.7  1.5+0.3 2.140.3 16.6+1.4 19.140.6”
BRYE 29.14£3.3  151.9424.1  2.240.2 2.6+0.3 15.2+0.8 17.1£1.2

P EHRE R A2 (0=3)

: mean+santard deviation(n=3)
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% 10. MBS RERIABN BRERIEEE T E NRER (kg ha')
Table 10. Second harvest yield of Pig Thigh” (Houttuynia cordata) growing under photovoltaic

soalr facilities. (kg ha™)

TR EN IHUERLE TG E R ff e R ¥Rz E
€3] (@ (2) (2)

RS 4,557.6+319.3 502.2+40.7 3,526.6+106.6 464.8+40.3"

REE 3,974.7+112.4 433.1428.2 3,431.1435.3 415.0+43 .4

P EHR R 22 (0=3)
2017 4 5 F 24 HAEHE - 2018 4£ 5 ] 23 HUHE#

*: meanztstandard deviation (n=3)
Plant date: 24 May 2017 Harvest date:23 May 2018

5 AR ESRIEER
(—) REEEBGEESRIEEEHNR

2017 4 4 ~PH1 6 ~F 7 RIEE ERBATEEAE H AURRGRENR NS BIBRYaht | - 5%
AMEARIE BRI ER SR - KL - 2018 £ 5 H 19 HRMEIENI Mt f2eas 1 g 60%3EkaHE - 48
ERIEREE T - SHEERREREAEN - KB e AR B OGRS S PRI S
e 5 F 18 HCREREHIAE - 4 ~FH1 6 ~FRER T EIBERTAIBESR Ty 65.8% » 8 < R #RERflHE
K 61.7% - 6 H 23 Hii# » 4 W IURER 66.7% - AFERL 1.4 3¢ 5 6 IR 90% - Hili
BES 2.2 325 8 INFEREIHIAER 91% - HiltB%E 2.0 52 - 8 H 29 HYT{EAE & M AERRE(ER 1) -
BURBES RSB > fEBdEs - TR B0g - 8 <&M LN 1 RCGE | E@)RIRRBEREEE
2 Wl o (AR RRESR ~ TEBERE ~ fefER ~ TEPf » TERB ML R RERRAEfeiiR)
DIEF 2 5BMEHE | RABEGE 2 ) (R 1) -

REFEERBIARST 4 T30 6 ~J#H 2017 4 6 H 19 HE{HRERE 2018 4 11 H 6 [ - 8
PR 2018 £ 1 HAT 4 AR 6 ~Taiifahi = 8 <14k - 1Y 4 H 19 HEEEEM LB HBUKGHE
PRtE 2 2018 4 11 H 6 H (18 23-30) - FAERIREURATT - PRESRIR E RS HIE | 4
DUEAERRE W80 Wi S8 BT R ks - SIE MR T R R KIGRES IR (3R 12) -
3 FEAURS RS RS - 1 SR DL EAEARENTT 2R B L 6 ~T&2iinem - FrAFZE R BRI
TR RAURKIGRES I 4 TR o 3 TS R RHERIERR - Btk ik St
ARSEATE PRI B SR AR 1 R AR KR Satekem © HEHISEME o8 AU KIS HE S 7k
M EHA R BRI A K

2017 FFREEE HRURRGREM ME BRI - HZOURRAE - B0 - 2018 47 4
H 19 HHEE 60%:EDEHE 1 > AR EHRM - AT Ry ERpkESAE -
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s AR RTER 8 N A R E O & P AR RS T 20 (RGN R AR 5 - 4 TR AR
BT E R - ERRETIREARR S - 1L 4 ~F2IR 8 H 24 HEGHRERZE » HEHIK -
KIS TR - i R - AR - EE AL EIRIE S © IR o SecEE
SH o RIS B B BN SRR B B BB - SRR I & - DUERSESYIfEE
PERIS

& 11. 2018 FRIEABMAItEERAERE
Table 11. Yield and quality of Calanthe in 2018.

TSR HIFER TEHRE fEfER (LR e Mt ERE mREG

e (No.) (%) (mm)  (cm) (cm) (No.) (cm) fifi £ (cm)
44 1.50 100.00  6.05 38.51 15.81 19.97 54.3 98.4
6 ~% 2.70 90.00 7.72 39.27 22,19 3397 61.5 89.7
8T 1 & 2.84 89.20 5.75 27.51 2246 43.23 50.0 90.70
8 ~I 456 2 & 2.25 95.31 6.22 30.94 27.04 50.96 58.0 94.20

* 12. RIEOEBMEREZMERAE

Table 12 Trait investigation of Calanthe.

1 A4 DL EEPRER HEFE HEFTER B HEF R

FRAAR (No.) (No.) (No.) (cm)
BT 458 1.8+0.8 1.8+1.1 1.942.0 9.6+10.6
PRESGR = 4 T4 3.3£1.0 2.7+1.4 4.5+0.7 29.8+9.0
=ML 6 S 3.4+1.4 3.3+1.6 3.7+0.8 14.9+8.6
PRESR = 6 ~T 4 5.042.3 4.141.0 4.6+1.1 26.4+10.4
bk LS 8 < 2.4+1.2 2.4+1.4 42+12 22.6+9.6
PRSI E 8 <4 2.8+1.4 1.8+1.0 4.5+1.6 33.6+16.0
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23. REEE#EEM 1 H29H4 K6 T2%tE B 24. RIEE#ER 3 H 8 H 4 K& 6 TS

182 =52
Fig. 23. Calanthe in 4 and 6 inch pots on 29, Fig. 24. Calanthe in 4 and 6 inch pots on 8,
January. March.

25. RIEAEBHM4 B 198 8~TEABAEM [E 26. RIEQ#EH4 A 19 H4 &6 ~F2HE
FR LSRRI 157
Fig. 25. Calanthe transplanted from 8 inch Fig. 26. Calanthe in 4 and 6 inch pots on 19,
pot to Tuku Township, Yulin County April.
on 19, April.
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27. RIEAERES B 18 B 8 TR, [E 28. RIEQ#SH S H 18 H4 & 6 T AHIE
Fig. 27. Calanthe in 8 inch pot on 18, May. 15
Fig. 28. Calanthe in 4 and 6 inch pot on 18,
May.

29. REEE#ERE 7 A 5 H 8 <TRARTEHE B 30. RIEE#RE 7 H 5 H 4 X% 6 T2t
18 RIBEH
Fig. 29. Calanthe blooming in 8 inch pot on Fig. 30. Calathe blooming in 4 and 6 inch

5, July. pot on 5, July.
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(Z) MLHABERRIEEIEAE

SCLETE 2017 57 A 21 HEEE/NEMEIERR 6 ~F@AFrE 2018 £ 11 H 6 1 » Bb5/ME
R aUe - AEEREIRLT » RebEH) 16 {6 H AR REURATT - SUER A REZMR - BREEH
FABUEE BBk ERG I S - s IRRKIER ~ ImREER » ERECR BRI N DASEM R
R R KIS RES R = o SRR EAS IREUR - EMR LS R KGRSO A
S0%AER » BREIGIEEARTREGR 13 ~ 3 14) - BURRERSSS B N SOOI 4R - B
(SRR e S R AU KRG RE S EGERIRERATE - HRAIKIEARIR TR R KRSl &
AL - PRESERRSENCRE - K - B S R KIS RS b e BB
FEAPRE S -

2017 SERE AN - WIEIRTALRS A T R R AT » /NS TS 1 A _EBAAGHIBERHAE - 1B
RI—Ha = 3 FECEY LRI — BRI /KR IR E B R - AR R IR E B nl g ae A
AWK - SRR B AERMA ARG T RTIEE - CUEERBEFEE - VA ER G
(8 31-34) -

SO0 Gower Ramsey FE[E 25%-95%9 R0 T » fEMREVE 24 RAR B FEE L Ry
mHes o REREAYREEZOCERHMEM G R - S 25%RFiR K - %95 85 mm - JEkS 95%IRfix
£ %8 102 mm - RERTEAYTIRE 52 B BEZOC BRI I B - E5EERS 25% R - flRER¥E
KBy 33.3 mm » JEE R 24 mm o SHEE 95%HF » e KELE R EREHI 3B N BE Ry 26.1 mm
K2 16 mm » RIFEAEHEEGRE » R AR [RLAE ). B (translocation) NRE » 52 2HREREHY
FOE o A AR R T SN RGO - BAAE A EBE Z R m i S « SHRE 2 5% IRHERAE R 67%
RS 9S%IFABE=R Ty 0% » FEMRSE R IE R HIBEREAE © RS 25% ~ 55% 5 T5% LRI R
FEAEZRM » fEBEREAIAE 130 ecm 7f5 o RGBT ERERy o3 S 8ok - kS
T5%RERESZAERE 0 B0k 1.8 37 0 SRS 25% B R S5 KBk 3.7 % 0 MRS 55%I0RF
FERE SR - SPE0 SCBCRy 4.2 37 - REAERBRAIEFEZ U RERIIREgT i - R 25%%
{ERBUR R 61.7 ¢ » JERE 55%IRF 56.2 Je K2 » EERE T5%MF 41.4 Jefmd » {HER T8RS 25%
Ko 75%F BRI - R BRI A 22 2 -

& 13. UOHEREZEMARRE

Table 13. Oncidium traits investigation.

TRk gy s RRER AR il KR BREE ERE
(No.) (cm) (cm) (cm) (No.) (cm) (cm) (No.)

Z=hktEE 33407 475459 37.9445 32404  0.6£0.8 3.9+1.0 1.5+04 2.3+0.6

e

EEY Y e = 3.5+1.1 48.842.5 37.8£2.5 3.3+0.5 0.9+£0.9 4.4£1.1 1.7#0.5 2.6+0.7

==

MRS 3.8+1.1 419+7.3 33.5+54 2.6+0.6 1.2+04 3.741.6 1.5£0.7 2.9+1.3
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Table 14. Blooming traits investigation of Oncidium.

AL ?%ji)ﬁ ﬁfNRf;& ?(Ej“;;;ﬁt TEE(?F;%)}I
EM IR R 42.4+9.6 1.4+0.7 14.445.8 50
SRR I 2= A ] 49.4+8.7 2.3£1.3 22.9+9.6 50
B 0

1.3 1 B 29 HRBiE 32300 3 B 8 BREIBN
Fig. 31. Onicidium growth on 29, January. Fig. 32. Oncidium growth on 8, January.

33.30F 5 A 18 BEIRIER 34.3DEA 7 B 5 BREIBIEH
Fig. 33. Oncidium growth on 18,May. Fig. 34. Oncidium growth on 5, July.
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Table 15. Trait investigation of Vanda.
A A i Fris R TR /N R TR TR R
Whns WMinE W&

(cm) (cm) (No.) (cm) (cm) (No.) (cm) (cm)
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e
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T == R
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Fig. 35. Vanda growth on 13, January. Fig. 36. Vanda growth on 8 , March.
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Fig. 37. Vanda growth on 18, May. Fig. 38. Vanda growth on 5, May.
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The Development of Agriculture-based, Coconstruction
and Co-production Solar Green Energy Facility
Integrating Production Management Technology

Shin-jong Lay, Shu-Jen Lee, Chen-Hsiang Lin, Ya-Ching Yang,
Chin-chieh Huang, Tsung-Hua Lee

shinjong@tydais.gov.tw

Abstract

Cultivation environment, crop species and cultivation behavior can affect crop yield and
quality. Solar photovoltaic facilities could cause hindrance to crop environment,therefore, one
should choose suitable crop species according to environment light intensity and improve
cultivation techniques in accordance with crop physiology to increase yield. Owing to the fact that
C3 photosynthesis cycle happens in most plants, light saturation point limits plants from further
using light energy. One can construct a yield model by light accumulation data, and predict future
yield by monitoring the aforementioned data, and as a result, to select crops which fits the criteria
of 70% yield requirement. Extra sunlight can be used to generate electricity. So far, prediction
models using light accumulation for broccoli, Chinese lettuce and Fengjing cabbage are
constructed. The coefficient of determination(R”) are 0.922, 0.903, and 0.901 respectively. A one
year field experiment of low light-demand crop “Pig Thigh” (Houttuynia cordata) results in
464.8gm™ whole plant dry weight, which shows that it’s easy to cultivate and has economical
potential. The photovoltaic system can solve labor shortage problem, and applying smart
agriculture system and monitor and control system for orchids and foliage plants will be efficient

and effective.

Key words: automaticcontrol, facility, sharing of agriculture-based green power, solar energy
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