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Ffii BB E SRR - (RIS 2017 IR RS H A REET R EEES
TR AR R M - T R - B 2017 SR BRI AL 4,486
N GEEERLE 111 AN O o ES M ERN ORI R - SRR T
EHER - USSR RS HERIRE » SRR R T ¢ B
R BRI MR « ERRAE -

B AR RS B TR R AT Eerp LN R
PEE > HAI IO B N B B B > W LA B 2 F TR B R A 4R
PR TR - MBI A A T B » IR L R THS AT
FR R BRI A R A A I B S IS A L8 © » (IR AR B
R 3 om DAL ~ 56708 2 mm DL 5k A T SRR R S bR AR R
T B B E B R AT -

WA BRI B2 DL R TR e BRSBTS E B I
I « W EEEPIRT 43Ry = J1H ¢ e (light intensity) + J¢/E (light quality) B Y:EARE (light
duration) - MK R LRI BUS T » TSI RARE > 40IRSE L Gra B
FRTAIGE R st O s SRR S - RIEEE O 1 BATAM R I e R
HME » (HEEER BT O

G ARSI R ED R - SETRATIE AR TR R UAE O - SO ABR E ERFRE
SRR - LB bR B R RIS - IR R R R R R R
DR E B LA e S (T -

M®HE
— BEAR
(=) BBRHH
L. F#RE i (Solanum lycopersicum L.) FERE Ry B4 0L NR Al il - 120 > %
X 44Ky ‘Rosada’
2. fihh ¢ BT S S T ER R 2 kG CEG203° (Solanum melongena L.) > H.EH
PP R 2 i
3BT ¢ /N HRES HIEF 128 A1 104 B RRAE 2 TR KIS Db
= (Neuhaus™) Ry VEHET A © ATRGECTERLT. 5 RIBTE - 1T 35 REEF¥ -
AT 30 REHEE (2017/£ 12 A 4% 2018E 1A 17H) -
(=) Bt B M 5 =0
LR RS © F] A 2 48 BY R 1S 50 $% 28 (Temperature and Relative Humidity Data Logger,
U23-001, HOBO™) » 43 BIEs Ik B/ R R s s (1 -
2.8 YR A8 28 (light Data logger, LI-1400, Li-Co™) B5 4= 46 K m 25 %
& o /NEFEN Rosada’ AL 180 £ 5 pmol m™? s T4 £ 30 X 5 jifihh ‘EG203°
REALRAENN - DRGSR BURETER 14 KL 75 £ 5 pmol m™ s™ #{K01E
AR  BTENR 17 REUR 130 £5 pmol m? s > #8718 20 K%4EHRF 180 + 5 pmol m?
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sTo DUESE B LIS HRIB L B Bt B E R - SR EHIRNEE 35 RN > &K

feibE 1 /N ECER 1 R EEE -

3.8 ¢ DR T (Spectrometer, HSM-01, Rainbow-light™) JHI & R [E]5% & 2 %
sefElfg  HEALE 7RI TS BE BN [EDEE 2 38 —fxig (Light-emitting diode,

LED) J& & » 177 20 cm fRiEf THIE -

(=) tE=ER

sER I E AU FAE (KS-104, Mini Kingkon™) #:17 > 3B EZFEE IR
% o RIREUREE Fy 25°C » SEIBIAEEE fy 12 hr/12 hr ~ FHEHEE 85% 3% »
FIFH IR EDEE R -
L &ERE 5 TS B8 - R AR EDCR RN Z 2T -
2. TS E ALY LED & © DI LR & 660 nm 2 415 -
3.T5 FENNEESE LED & - AR 7E 400 nm 2 BESY ©
4. TS BEENMIZEALIMYE LED f& @ LA 78 760 ~ 780 nm 2 JEAT S -
5. EHG4H R ERER (—EEEE 2RI ) -
(V9) H AR M &
1. ZEER

(1) FER B S RIFRERRG 35 RET - /INREH 30 R ZAEHH -

(2) & 1 {§ (SPAD-value) : % 2 {F [l # 4% 2 5t (Chlorophyll Meter, SPAD-502,
Konica Minolta™) JEH i 35 Kitti B/ NEF A 30 Kt » LR TE 2 A5
LR - HURIHBEEARE T E - FEER 10 MRaid > L3 EHE -
BEMIRE - I EEE F8 % (Area Meter, LI-3100, LI-COR™) » Ji# £ FREEHIFE -
SR EUAORG 35 KRB R/ NR & A0 30 R 2R & - GEER S g
3 i -

(4) EELEZE ST - 2% Wintermans and Mots (1965)"Y 22 7574 » HUjiikG 35 K5 &
/N 30 Kii » FHH EAE TR 2 A se @R T oM - EEEEL S PR
LAEAT 3 EHME 0 o HIHL 0.05 mg Z EEE] R B EE S > A 1 ml {9 sodium
phosphate buffer (50 mM, pH 6.8) » B EEERIERTE | # oK o RFAEHURE T
2 ml {E0VE - OREHEEE > HL40 pl ZEHURE N 1.5 ml BE0E H  fJiA 960
ul 282 SR G AR IER B R E 2 /N 2R B L NEEL 15
4388 (4°C 5 1,000 g) - B _EJEIR o LAY % FEET (Spectrophotometer, U-2000,
HITACHI™) 723 & 655 F1 649 nm I & OD & » G LAZ B FyZ8 (8 848 - i)
THIAF AR EE4% Z (chlorophyll, Chl) & & :

Chla ={(13.7 X Ags) — (5.76 X Ago)} x 50 = 1,000 = EE[E]F & (g)
Chl b ={(25.8 X Ags) — (7.60 X Ages)} x 50 = 1,000 = FEE]F & (g)
Tatol Chl ={(6.10 X Age) — (20.4 X Agsy)} X 50 = 1,000 = EE[EF & (g)

(5) EL ZE ] F& (specific leaf area, SLA) @ £ FH ZE [ 5 &% (Area Meter, LI-3100, LI-
COR™) HIEAfhG 35 KB NEFA 30 K - i EAETE 2 A 2REE>
HEHE - SEEHS HREE - 353 BE > Wil EER IAMEE - DL 8OCHE
24 /N2 40 $FRZEE - 5T SLAMH » AFL4h -

FEZEHIFE (em’ g') = EEHIRE (em®) #2EE (g)
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2. ERKREYEHFHE

(1) &1+ DIz =K K (Digital Caliper, IP-67, Mitutoyo TM) » 73 I HI & ik 35
K B/ N A 30 Kih > AibiFEE T 1 om R R/ NEHEAITEE B 1 om R %€
AHA - AR EERL 10 PRFHE - L3 EHE -

(2) B R MR RS © DUE RCHIE ARG 35 K EG BN ZE A1 30 KET 2 T
R RS - GEEH 10 PRildd > 3L 3 EHE -

(3) i E ~ HZEE  HUOAL 35 KB/ NRF i 30 REd - Rl EFTERIESE - A6 2L
4k =L 2265 7K 57 » DURE % K FE (Precision Weighing Balances, GF-3000, AND
T™) FEE M A S BAMR M S - WM AMEAE - DL 8OCHE 24 /NI » 40t b
BlEZEE RAREZEE - EERHL S MRalA > L3 EE -

(4) (REGHEHL (seedling health index) : MRIZHIRSE ~ PR ~ 28 > DUNIIAFET
BEEEEL© o BUhhG 35 RiGED NEFH 30 K > FEHEALS thidd - £3
EHE o
53 = S4K (mm) / BRis (em) x §ZEE (g)

3 EERERADL ¢ S RI LA R R H ARG 35 R ETELNREAG 30 RET - H EAETE 2
Rt - GEEH S PRI > 4L 3 BEE o o Rl#ET 30 s EIE - 5]
FHIE4S 228 5L (Photosynthesis Yield Analyzer, mini-pam, WALZ™) » JH| &% 7
BERWESCHEE - EREEREE T R/ V&Y E (Fo) ~ B HEIEZE R IR S 8RR
Z R EFEE (Fm) ~ SR 2 mE &R ZEE (Fv)  PSIT YL B R
{H (Fv/Fm) ~ J¢{BE2 %08 (photochemical quenching, qP) » DL K FEYE(EEL LS (non-
photochemical quenching, NPQ) S5 2:8 » Hrf qP B R HH LI N i = e -
Sy RO E B B T e (KA e I EL(E © -

iR

(—) HUHRL 4 fECE R 5 2 H58 - £20° (‘Rosada’) B EL70hG ‘EG203° £ TolER -

(D)7 (R 3 MR T Rl REFREREN RS EHEIET 5] AZ EMP-
300 HI5 FEH% (EMP-300, Conic-System'™) ~ 2 116 2 34 07 B 45 (T3¢ 2 I i )
o IR A TES (FEFEANR) FI73UETT - BEEW TR KSR - EMP-300 &%
FREARE 2.0 ~ 3.0 mm ~ HfifEEE 3 om PLEZEIPE o« BEHBNERRECE 1.8 ~ 3.0
mm ~ &% 3 em DL E 2 ERE @

) EERE  TREEZBEFENNENEERT ST 80% £ 3% 0 A3
R > 554 KI5 5 REL20 £ 5 pmol m™ s (v = AT - 55 6 RAIBHARRE
e DIVBRREE EEIE (S%E 50+ 10 pmol m”s™ ) » 55 10 KSR IEEAY » (kIE—
FEEERRES > 58 14 RIFIEHHEBOER o BIMCEAR 537 % 2017 4£ 3 H 2 2018 4F 6
HREIEEET -

(V) BHEROER © USSR BEHRG 14 RIERZE B Z B Ehs - DL32 #ky 1 85 -
HIER-

=~ WETAA

sl TR e 2@ ET (Completely randomized design, CRD) % » 51 3 > &

B 948 DL COSTAT 6.4 45518 fs (CoHort Software) 43 17 Bz /)N & 7= F (least significant

difference, LSD) » T &R E G HRIEEE (P = 0.05) -
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— BFEAkR

() EBEHEDLR RS Z 8

itk B ROREREER D - DR FEEHE > EHREES ST
SMEBRES 2 M A A LR AT - ARBNEEEREENREE

SEEE  HUBEIBAL (CK) » WELRRE B 8 RLs i (B 1) F
HHE B 23 £1°C » EHEE B 172 1°C » SFHg%E B 183 £ 5 pmol m™ s » 15
FHRECER 494 £5 pmol m” s - SRS RETT - WNA T ERDL = N T/
R EMEE - BEDRERE > HREEEE > SIEE > BB EERER
([ 2) - FIFEREFEN 25 CHIERES » WL TS B £t - T5 BEI4LY
LED {5 ~ TS B IESE LED #5 K TS B IE4I4ME LED (&% 4 fiCE g - i
BAREAERRE  DARADERIEE  HduNEFE ‘Rosada’ FAYEE 180 £ 5 pmol
m” " TR 30 K ;b ‘EG203° NFEEHI RN - MRS - eI
DB RS FBEH 1 ~ 14 BEEE 75 £5 umolm”s™ > 55 15 ~ 17 K 130
+ 5 umol m” s » 55 20 RIB4ERIHEE 180 £ 5 umol m™ s™ o B4 REUR - 4 fLE
PR HtinG R A T MR B = A IR (CK) » HERE 2 2.1 mm DL | > A
GRASIRE (B2 % 1) -

2 1. fiikd ‘EG203° 35 Kifi R/ NEFE A ‘Rosada’ 30 KA R [EDEEREE T 2 kA RAFIE

Table 1. Growth characteristics of eggplant ‘EG203’ and cherry tomato ‘Rosada’ seedlings after
35 and 30 days of growth, respectively, under different light quality
Stem  Hypocotyl Seedling Leaf Leaf area seedling
Cultivar =~ diameter length  height (No.) (cm’ SPAD” SLA™ Health
quality (mm) (cm) (cm) ’ index
W 2.7 4.3° 7.7 3.7 23.8° 46.9* 469  0.08"
R 2.4° 4.7° 7.5¢ 3.2° 18.8° 51.4° 51.4° 0.05
EG203 B 2.4° 4.3¢ 8.8" 3.1° 18.0° 438" 43.8° 0.05
FR 2.1¢ 5.4° 1.7 3.0° 18.1° 37.3¢ 37.3* 0.03¢
CK 2.1¢ 1.2¢ 3.8¢ 2.0 15.8° 29.6°  29.6° 0.07*
W 2.3 5.9 11.6° 3.9° 15.5° 49.6°  49.6°  0.03°
R 2.6° 7.0° 12.9° 3.8° 15.4* 49.2° 49.2° 0.04°
Rosada B 2.1° 4,94 12.5% 3.6 12.9*  442° 44.2° 0.02°
FR 2.0° 9.8° 21.0° 3.8° 10.8° 32.0° 32.2° 0.01¢
CL 2.3 459 11.9° 3.1° 13.8°  28.5¢ 28.5° 0.02°

" Mean separation within columns and cultivars followed by different letters indicate significant
differences based LSD test at P = 0.05.
" Leaf chlorophyll concentration (SPAD-value). SLA: Specific leaf area.
" W: T5 fluorescent lamp, R: TS plus red LED, B: T5 plus blue LED, FR: T5 plus far-red LED,
and CK: greenhouse raised seedlings as control.
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(W) (R) (B) (FR) (W) (R)

2. (A) fiihil ‘EG203° 35 K Eifl (B) /NEF A ‘Rosada’ 30 Kifi » INAEDEEREE N 24
RG> Rl BARAEN TS B8 Z 2o 0 OtmBEH (W) ~ TS BEL0E LED &z
HEGH (R) ~ TS MEE BT LED Mg (B) « TS KB IELLIME LED M (FR)
o % A v EIRAH (CK)
Fig. 2. (A) Eggplant ‘EG203’and (B) cherry tomato ‘Rosada’ after 35 and 30 days of growth under

different light quality, including T5 fluorescent lamp (W), TS plus red LED (R), T5 plus
blue LED (B), TS5 plus far-red LED (FR), and greenhouse raised seedlings as control (CK)

() ARDEE S o NRE I AR 2 E

ERIBNA R R ZOUE - EEAFERVEERRAE(ERIE - EF KRR
BRI O AS A0 - GIEFYIRES RN © - BUEA R 25°C » A 4f8k
Hpa B o DU ZERES Ry EIRAH o BRI ARG “EG203° K/ NRE DT ‘Rosada’ il &
HYE EDCRET -

FEARBSEEAE ~ TR MR BEIRTTH - % 1| s > DLTS @8 2 a6 5ot
MHEEE WS 5 DL TS B IBALAMYE LED A BE s 2 ke ~ T IRl & LL 2
M fE(HE (specific leaf area, SLA) » Hooft SLA {HF {F s A RESEFALHFETE > SLA B
EAAKRE - F AR R R 2B LA WkEREPE (" Eai
(SPAD-value) LL TS f&E ALY LED fE4HEAE =it HA4H - /NREHTTIH - EAEP
TS W& NNALE LED FE4HBE RS DL TS BEIIELLIME LED B AE R R Z
PRI IR 3R L 4 OB S R E IR - BEAfE K SPAD-value J5TH
DL TS Y&& Z 2ot B eaHN TS EIN40E LED WA R = HIEES (e iE %
LA TS W88 Z 2R HOA ke TS S E IIKDE LED JEdHB E SR 2 (& 1) -

AR LR ERTTH > 4158 2 fion > Ik 2 B4k R o ~ b &8 > DLTS EE
&0% LED f& & TS 8 Z el Etm B EE S H IR - mEREGR 8T
H /R TS EENIALE LED f& ke TS 8 Z 2ot Bt 2 B RE S B0 HlE
34mgg’ f123mg g BERNHIBE Y BEGREEE 09 mg g s NEFSIA
MHEMEER - B4R o~ b &R - DL TS @ENIAE LED f& & TS &8 Z etk et
TR HEE S IR > ERESR S ETTEAVE L TS EEINLLE LED 15K TS &
B2 R R R A BRI 27 mg ¢ R 3.1 mg g - BIE SR
MY TEGRMER 13 mg g’ (R 2) 0 ILFOR TS B IIAE LED R T5 a2 &
ERE LR E L 2 R R A EORGKHIIE® - B SPAD-value B4R A MHEHIE
B(E1)-
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Fv/Fm {HH R (EREESERAER - BUEMEE > HOCGEREIET
HENFRR > MiAihE 4 B R Y Fv/Fm (B SR EIFAE - oP ERR
EEERE T HETFERNILE - INEEREEERAREEIER Y SERsE R
TS &8 Z 26l HOER TS & N4t LED a2 qP {5 - B =it Kt B
(FR2) - /NREHER AR EER 2 FOEDHIREBERS - Fm ELL TS BE
LIS LED & R IR AR A5 © Py il P FFEU{E N S B R s 2 5 -
Fv/Fm I NPQ FE#{EH 4 OLEGH BTSSRI (£ 2) -

Gty Ll EREE R TR > Aabb R NRE R TS BB Z 2elaot » TS @8
AIALYE LED ¥5 » DA TS W& HIEE ¢ LED W55 3 FCE R T » StE R AR
VR RE - HIb 2 EEARZ LS A 2.1 mm DLE - TRREIREEAEE 4.3 cm
DLE(FR12) ST EBEMATRAS - (B551 2 stk TS B IIELIME
LED f&pi B > H SLA {Higf @ (@B E RN - BUrEREREIE
> [EEEREL Lund er al. (2007) &ERAREL - HATHAE R 21 RZGFHERR > IMER
FELVELTSMNE LED fGiRst 4 1 - SUBREERiH - ARG - HEESEER
HERERBE BN EAEREEEEOLE 7 - SRR BHIRAH - mRE
B > MO RN - BB - NN E SRR -

=~ hohhE R\ RE I E B e bR L B

Hiihl K/ NRFEAY 4 FENCE R % - DL EMP-300 SR FEM% - R BRI BN DL R A T85
PTG o RS R PR R AV R ] - fEFE T A A D E MR LA R
W% 3 Fn - EMP-300 %GR - DUEREH IR BT R E S - &R
RISy 18.4 b > IEINEPRENEBA - FRES IRV E © B
ATHEREESS - Hg B Biaal 2 stk - FIRATREE R 25.0 B - BE SR EMOCE R |
ANTERETTH - AEDL TS W& ML LED BRI 5 3238 » HE S
FAHAAH (R 3) -

$ 55 (2005) $5 t B3 A LR HEFT 7 RFH £ 9.5 sec plant” » SEER A 12 26.7 sec
plant™® » [fi A A\ T A AR RE - MUgBEi R Girs s \ 118 > 4 feE
R HRAHAR RS 2 B > PR IRAENG /1% 24.8 ~ 32.3 sec plant” » [HL45FLEAFEE (2005)
L BEZR EMP-300 5 P2t 5 PRI el S AR B A\ i bl - (B Hs R F AR I il Bt
SR RER A LA e > EAE SR mE SRR R — 2 #RIE A B R
& > FTAR R IR - $RIEERER R BT -

Hithl o/ NREFEHTR A DB RS - DLE 3 U T - SHEERE 14K
ZHEREBOER - SRR 4 FR o BT A FEDCE R HIELEL - EMP-300 %542 TS
W 7 2Rk Aot ~ TS BB IN4LE LED & ~ T5 J& B g5 LED f& R T5 & g4l
HM'e LED G pa H 7 Bk - BOGHRIGH]EE 84.4% DU E - B S R IR 2 S plE R
76.7% ; 5 DA EE R PR B AET Tt - HUB R 14 RZpUERIN S in B e i
o HEEE 88.1% LU b DIAT#HR#R 14 RZBOERN S HEESEER > HE
2 84.7% DL E (R 4) - BLEERFR » BB S RS Y SOREPE T S EMP-300
BRI > (RN R E B, - BRI 2 HPk - DO TSR B U
IS » BUSHER SRS @ o A T A nI R B SR B e R B » B4Ry
e PR AT TR - SR EDCHE R R S R R R (R 4) -
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* 3. AEDCUERME ZER 3 T G R E TR i o 2
Table 3. Effect of different light quality on grafting operation time by 3 methods

Light quality EMP-300 Grafting auxiliary equipment Manual grafting
(sec plant™) (sec plant™) (sec plant™)

w” 13.1% 17.9° 24.8°

R 11.8° 18.2° 25.2°

B 12.1° 17.6° 26.7°

FR 14.2° 22.7° 32.3°

CK 18.4° 25.0° 26.9°

" Mean separation within columns followed by different small letters indicate significant differences
based LSD test at P = 0.05.

™ W: T5 fluorescent lamp, R: T5 plus red LED, B: T5 plus blue LED, FR: T5 plus far-red LED, and
CK: greenhouse raised seedlings as control.

% 4. FEDCHERY B 3 ARG B ORI E
Table 4. Effect of different light quality on grafting survival rate by 3 methods

Light quality EMP-300 Grafting auxiliary equipment Manual grafting
(sec plant™) (sec plant™) (sec plant™)

w” 90.6" 94.4° 93.1°

R 84.4° 88.1° 86.1°

B 87.8" 95.6" 91.7°

FR 87.8° 91.7° 84.7°

CK 76.7° 91.7° 91.7°

" Mean separation within columns followed by different small letters indicate significant differences
based LSD test at P = 0.05.

” W: TS5 fluorescent lamp, R: T5 plus red LED, B: T5 plus blue LED, FR: T5 plus far-red LED, and
CK: greenhouse raised seedlings as control.
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Effect of light quality on seedling growth of
cherry tomato and eggplant suitable for grafting’'

Chu, Y. C>, A. H. Yang® and C. L. Chen’

Abstract

Cherry tomato is an important economic crop in Taiwan. It is often grafted onto eggplant to
resist soil-borne disease bacterial wilt and abiotic stress such as water stresses. In the vegetable
seedling grafting industry, manual grafting is most commonly used. The aging of farmers resulted
in shortage of labors. In order to solve the problem, grafting machines were developed to replace
hand-labor. In this research, we prepared tomato and eggplant seedlings under different light
quality, including T5 fluorescent lamp, TS5 plus red LED, T5 plus blue LED, T5 plus far-red LED,
and greenhouse raised seedlings were used as control. The seedlings morphological characteristics,
relative chlorophyll content, and chlorophyll fluorescence were investigated for each treatments.
Three grafting method including by EMP-300 grafting machine, grafting auxiliary equipment and
manual grafting, were used to graft tomato ‘Rosada’ scions onto eggplant ‘EG203’ rootstocks and
the grafting efficiency among three methods was evaluated. The results showed that treatments of
T5 fluorescent lamp, TS plus red LED, and T5 plus blue LED, produced seedling with qualified
stem diameter (2.7, 2.4, 2.4 cm) and hypocotyl length (4.3, 4.7, 4.3 cm), respectively, suitable
for grafting machine. Nursing tomato and eggplant seedlings under those light quality can obtain
not only vigorous seedlings but also good grafting efficiency (13.1-17.9, 11.8-18.2, 12.1-17.6 sec
plant™) and was proved to be the better nursery condition for machinery grafting.

What is already known on this subject?
In the vegetable seedling grafting industry, manual grafting is most commonly used.

What are the new findings?
We planted tomato and eggplant seedlings under different light quality conditions and expected
to find a suitable condition to nurse tomato and eggplant seedlings for grafting machines.

What is the expected impact on this field?

It can be used for the farmers as a reference to select different light quality nursery condition.
Hope to improve development of automatic grafting to solve shortage of labors problem.

Key words: Eggplant rootstock, Tomato scion, Light quality, Nursery condition, Automatic grafting
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