3%l R A ~
PERII £ KT
MRS © BREE - HEE

BB EE B &R RN RGEIREE - Bif7ER ~ iF5eE
chenwl@tdais.gov.tw

fg e

ARG R R o L AR EEE ~ AR B B s R ERIER o DIESAIN BRI EY)
FRNT HCER RS 2 B - DR TT B RTERfEsR R AR B e - FAEBR AT A ERA L2
SEHE{E RS ~ YR A IS K i AP A TE R E (Pn) 73 A% 15~30 molrm™®s™ ~ 1,000~1,200
mol.m?s™ Jz 12~13 « mol CO;m™s™ » CO, fifl & B £ 1,000~1,200 mgL™ » % 1E % K
FIRIE (400 mg-L™) FHHNK 2 fF - 25~40°C MAERE Pn /1> 10~13 «mol CO, - m%s™ >
45°CF Pn HIIFE{EAY 200% o B 1EEEMER LS fCAHIAERR Pn > B 6 BEER A% 71 > 12 BF
FI5E FIEMEFS 18.4 «mol CO,m™s™ » HLHF 3%l PIERBE AR E K 1,300 1 mol'm™s™ ~ i
JE3E 40°C ~ FHEHEE 54.9% ~ XK 2 5.1 kPa » [tk Pn BHE T » HEEF Pn FIERR
THER (B = > R TR M 1 3 B DR > FIC & H IR B - ] 3y
CO, WRE A A BI85 o BEAt > BREH “WERE 11598 K& 220" Fifl
MEfEAR B ~ e EROK B R R AR S 2 il > OB G E AT o Bl EEE
6 5% FRIRED A 2B SRR L 2 S IR v P e R A & 1.4 % ~ RARATREF4Y 1.5
&5 o RO E R i AT ARG IR TR AR R » (PR ~ M BT RZ A TR K -
Ca~ Mg~ Cu~ Zn J% Fe BB RIIEUE » BURBREEE P CH IR A & 58 2o BRI
H—ERUR > B B A S5 R A 53 A1 15.6% F1149.3% » KR A $E 55 25.7% F13.6% »
REMEAR AR 5 o RTINS T HAEROC & TE FRIEE > A INZRBOEER R
FLIEFE - EEMEE K R B gy - ek DT JHIIIETE -
BRSE T - BIEIRER ~ fERAN ~ YCETER ~ REE - IR - EE
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Hil 5

SR ACRIG T 15 B {EE% FEMARENE.Z 14 » BURSHRZEIEY) 2 ERIE -
NINFSE IR Z8 52 N RoR i 8 Rt vad sy RIS R EVIIRE - BUKZ B 2 i
REHERNERES - MRIBEGT — B ERCE EER - EEHmEERA 33,900 AU -
H P fShEE il R MR RS RS o SRR LI = e il G i R 2 B -
FrP R R A B RS THIAEAY 150 AU > TR FRTE Il o

AT AT A G HEBR ARG R RS - R 7 AR DRG0 - T gesE B % BRI TR
2ot + B i R RGBS AN R R g E ~ RIIFHES S /2 8 b T
WERA > EAEEREE - RIAEE RN ORGSR - BRAREHS DRI
15 > BRZIRGT Y T R EAENE - BEERAR L A E H RN EE - HAEN
A T B R A ke b B IRAIA 3R » IRl S T R ~ fRE AE e 1 B e (K
EERAR - s H RS IR AR -

AEABR DIAEETIL (Cucumis sativus L.) £ EAEREY) » o017 5 H ARG #9 7% rC iz
A BRSO MEETE - MR B R AE N KR e B o AT R RS BB T
i > e R H Al SR AR 2 S R PR N R A fe T Re B '

3t
H]]>

\

BRI 7 BT R
— ~ BRI T ETESIIOE & PR A AR 2

(—) JesRpE

BB “EEE 1155 Kk "CU-87 YE MM R E YA S &
TRANARBAR » HEEIEIR AR 73 HI S -1.84 K -2.93 1« mol CO;m*s™ o il E
SETERBRE (Photosynthetically Active Radiation, PAR) £% 15~30 « mol'm™s™ > Pn

i /e &5 3 I T 8 3 > 0~800 e mol CO,m™s™ [ 9 P BT ZR 5 & » 2

ffd 7Bl PAR 1000~1200 1 mol'm™s™ I Pn ASF L7t > BEIRE Pn {55 12~13 « mol
CO,m*s™ + FENMHIFR —ELIREE (Ci) REZCEE Mg NI Z s R » M AR
BRIRE T R AR - ARG AR (B) B FLEE (gs) HIBEZ YE g i 2 5irig
(P Es (I 1) o (EARGABRAG R T AL » TEBH RS IR 35t P e w22 D JH & 7 30
wmolm?s™ » i EAERFFE 800 1 mol'm™s™ DU RAENEATERARER » (H)
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SRR G ERER S EYIER » IFRREAN SRR B8 REESE
BRI RIFIIRC A -
()CO, i

CO, Bt G F A EEE - 2B FELIEER - #@ETIRIT COo, IREA
EINEEEZR - I EIRER CO, Al BLE BT » IR = 1,5- AR ALEIRE 2
1t (Ribulose-1,5-bisphosphate carboxylase/oxygenase, RuBisCO) & 7= » #E Fr 1
HIm KA L& & B A BEE RN TN (Aglera, 2006) » HIZAEAER CO, SRR m] 4176
I CO, A& LS 1,000~1,200 mg-L™* » .2 Pn £ 16 w«mol CO,m™s™ » B 1E
H 400 mo-L™ ASRIREE NI 2 £5 > (HREEIRE IS > L Po ISR AT
ST RS > IR ATRERS = CO IR T » M R EA A fERe /1 T
et B[R] B A K B Ml KA L &P P S 22 B 7F FH P2 (Sheu and Lin, 1999) © 78
I E B gs fERN[FIRAE CO, BRET N HEEAE 2= 5 (18 2) » B LsH IR L FERT S
CO, 152 HG TS AN -

BEAY - BRI E AR R A AL - SEES YR SAAUA 50 % FIZR G
BOCEERERE D E » HiaEthE 58 E 52T RuBisCO » RILAEYIN
S AN R & & A EHETJB % (Murray et al., 2003) - 7E£¢ & %1k
R RS T LA IE R ST BB A ReME R EY R IE R A Raie s L E &
(Prior et al., 1997) s B ZR I CO, JRFE & Mk i/t s NSV EVE - &R ~
IR E B KR - AR A E TR -
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1. R T IEHIIE R AR (A) ~ SIERIEE CO, YR (B) ~ ZEAILHAR (C) MR AL

2. NF] CO, IR MESIMEE e & 1R (A) ~ HIIEMRIFR CO, IRIL (B) ~ ZARIGEZR (C) AR SLE
& (D) 28 b his
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(=) %

FERAIAE 15~30°Cift LI HT A P BEIR S LTIt » /£ 30°C' T » “Ccu-87’
e MEEEE 1158 Z Pn B3 AK RS 12~14 «mol COym™s™ il 11~12 « mol
CO,;m?s™ » JEIREZE 40°CIR » H Pn Wi HEREE 22 5 » (HAFF4RTHE 45°CHE 3]
EECHE 11 5% H P FICi fHAIZEE N o £ E B gs J71H » /s IESA IVE 7
40°Crz P Ngrs; » 25°C ~35°Clia FE[RIMEBHEE 52 » 45°C M AMIET T Re(HAEE
% (& 3) o HEHEEL Ding 2 A (Ding et al., 2016) &5 Hi I HE F 7 miidREE A
B EZREE I - DURAETE Fr Rl 52 32 2112 BRI RE B FE F 4G SRARLL -

D HIEREIRAE 25°C ~ 40°C B2 45°C ~ 1 REEFHE T2 Fv/Fm B 58 Fr AT s
MBI - &S REUSHER P FIEETBIRZR1E 45°Cmliists M EE 25°C ) 40°C
P PR MERAEE 72 2L - {H Fv/Fm 7E 40°C K 45°CHIBHER TR (£ 1) > nrflEnferE
TR PSI B TIEE > (HAGIRF Y S ARG B Pn TR S AP R 2 18
SRIMAERA SR AT 52 755 35°C ~40°C » @™ 40°C HIEAL AR T Bk [R]Rp 2 26
I (21, 2010 ~ Yuan et al., 2014) » Rl @ SR G0 ~ B AR % %
1K > HEWIMTEng AL P T RE ~ Bl b S IR b AR R B IR vt o P IR 1 P 1
IFRERERITEIE > MR B ER | -
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3. RERRE NESHNEE Fi A TER (A) ~HEIREMRIRE CO, I (B) ~ZRXBUHAR (C)
R fLEE (D) 1L

& 1 ACHIERRAE 25°C ~ 40°C B 45°C PDEETER] ~ TERGER R KB T8I 2 R

Cultivar Temperature Pn EviEm Electrolyte
(C) («mol CO,;m™?s™) leakage (%)
25 10.9az 0.9a 89a
Kappa summer No.11 40 11.2a 0.78b 9.0a
45 9.3a 0.76¢ 10.8a
25 10.3a 0.9a 10.3a
Cu-87 40 11.8a 0.78b 11.8a
12.3a 0.72c 13.0a

* Lowercase letters indicate significant differences among temperature treatment at each varity by
Fisher’ s least significant difference at P<0.05

(VYU) B Z sk H e b
HE#EAR R CE N WEEE 1158 K& ‘cu-87° fEfkPn HE{LEH
e Hh % » Y& TERERZE 5 07:00AM FFENABHEER) FF- > Pn fi%] 7.3~9.8 « mol
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CO,m™s™ » 8~12 RIS T » £ 12:00AM IRF32 & H 5% & 5% 15.4~18.5 1 mol
COym™s™ » TiRREE R W NRE - 4 R 2B e A RIBDC SV E A B,
IMATHERETRR CO, IR EEREZE SE LG B B OC SR T &M - FF » 7E 18:00PM RE A iy
TECEH IR CO, IR B A HHBARHE I > TEIF A FLE ST-RHPA (18] 4) -

A E HERE IR 21t > 06:00AM 3%t L& £ 120 wmolm™s™ > E &
FAH A R, - 12 BRI 5% 5 YE 5% 1354 wmolrm™s™ » [T 2 Bié & 31T 1%
£ 08:00AM~14:00PM HJf] ] 3% ft O i 5 10 S EL e BRI B o AE IR Ty 1 » B 3=
06:00AM % i 9L B E2 45 31.7°C » 09:00AM £ 16:00PM 75 & 8L i1fi A< HA 88
U 42~45°C » 18:00PM HixATIRE 16 36.1°C o {EFHENEE (relative humidity,
RH) J71fi » 06:00AM 2 RH 1% (5 3% 87.5% » # JE B[R FI| ] 4% 58,7 388 1fii 4% (K. RH
DL A9k 3 48 A RH 11T £ il 2 155 [ [ 1K » 08:00AM £ 06:00PM 2 RH #f £F
£ 50%~60% » 1 # FE % H 1@ RH BRI & > T4 18:00PM H % Aij ] i#
71.8% : fF &R T (¢ 06:00AM~09:00AM 2 F T it bE < Tk » i
REREHBLAE 09:00AM - HAME 5.1 Kpa( & 5) o Biyt & {F F BLERER [R 1 Bt 1T
THER M > # REEREE P AR ~ RH RIZRSEIR 22 S B A MHRAE » X2
JEARHRR (R o IR FRRZA R IR 2= SR ~ FHENR S R FER ST
It 2 FETRMEERHRR T (£ 2) ©

%% 2. AL & 1E e BB B [RFHRRTE 1

. . Air Relative
Pn Light density . VPD
temperature  humidity

Pn 1
Light density 0.942%** 1
Air temperature 0.747*** 0.803*** 1
Relative humidity — -0.766*** -0.813*** -0.905*** 1
VPD 0.586** 0.568** 0.279™ -0.284™ 1

ns, ** *** means non-significant at p<0.05, significant at p<0.01 and 0.001
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4, BVEEHIIEREEIER (A) ~ SRR Co, IBFE (B) ~ ZKELHZS (C)
(D) Z H#E#L .

L

A

5. E{ETEAICE Rt PAHEANR L (A) ~ IIZ (B) ~ JEE (C) 2% B2 (D) 2 HEHL
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~ B FH A I 88 e i 22

FEEE 16 ETEH AR ES i » DL AL C T P340 ~ 40°C TIEMEM: ~ 54°CF
BB TBIRE > FRREEICEREE (A - BAERMMER) ~ Rt - RSB ES
BT AT o A REUSME TRAR  TEMNE MR T2 R R H R T 2 B
RFARRGI B LR (BBR R ) > MONE R 5T 2R S s -

TR IV R B R R A = - 737315 M/m ~ B/ J Ala > F BRI ] (g
MEPEZRER - 7 M SRR A 2 5 S B (M) BT (mm) > (4T 2 IR A R R £ M
FF o i F SRR BRR L RIS & (ff) I BRIEFIRS &1y a R G EELTERK « BT 5
RIFJFAEEE » GA ~ NAA #A]E AT LJ6 A A HGE— 0 BB > TR ~ Yl A
FIRBEA - th B A EPE AR - %0 H IS S g e f etk - R H e (eI EIZ AL > K
TR R 8 A MEFE (Li et al., 2009) o T Al ARES fE B MRS b L2 ERR 78 (Gynoecious)
H {545 5 (parthenocarpic ability) FE#5 E. 53 E i -

REBR - B EEE 1158 K 220" M{EMEEAE ~ EREAKH RFAR
PR hiE 0 "CU-87 HfEMEFEAS EE 95% 0 (H R E (£ 4) -

|l

E

6. FEMINRHE (/) ~ 18 (1) RRITETE (4 ) 1Ml
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(—) By EN

12 3 ot SRR AR A 52093 DR I o 2 e 52 Hoy B S HEURH H w8 v BEL AR
145 BRFRZETRTTH 1.5 5 » [T B e B e P2 oy i PRI 1 7 = - R 7
B {HTE RASIIUE 47.7% FEE 2 62.2%( 3% 4) -

H Rl 30 A L TV 3 B AR AS SR L il s B RS R F R R A RE
(Auxin) ~ % (GA) FIBEfE % (ABA) S HEY)E #3552 VR FE )R » L
JRFREN NS S S S M B S R« dni T B R 5%
(K AR ORI F B8 e 4200 mT s AR 2B VG PR TE R A A 0 sl K AR
FHESE » A RBHEMSFHBIERR -

=
=R

it

I 4. BEACH VBB 2 BORARS R AR

Treatment Percentage of Yield
marketable fruit (%) (kg/plant)

Kappa No.11 47.70° 1.89b

Bee pollination 62.2 a 1.97b

Bee with pollinated plant 67.9a 3.0l1a

? Mean separation of the same cultivar/line within different temperature treatment by Fisher’ s
LSD test at P = 0.05. Experimented date : 2016/8/8~2016/9/26

(=) BRI ER

DACHII R E 1187 K "CU-87° MEfE » Il "R ~ TEK
KL CHERT ~ KB RO BRAREITEEE T o
RN A YR ARG EUR M Bl vy i B B » ECIH i o e M i
NIARIRTEIRZS 73 B H] 37.04% Kz 32.24% [ {KZE 0% e

FEMECSTERMERAES ~ it - A EEEEERT & REREE
FIREE (AR AR R MR RERTE RS ~ M L ETME SR - S [ 062 B R
o KD EEAMEE AR (5 FK6[E7) (EMEBEHETENE BRI
AR T CaftiiE AR Mot > Foak FI R 72 S s B3 i A A — 2
MIRETTRER 7 Mn 29t > EEBEZEIN (£ 7 ~ 8) » BURKEEAIMERE 27T
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RIS —EHIRBR » £ RRARRIE

BRI (£ 9) - (HREMER -

Rab IR (£ 10) -
ECETEM T > BRERHER IR T HAERC & B RS » (EHTINZRHORES K
RALELE (18] 30) » 18 AT REBLIAE T FRA K+ WO » ap SR ALBHAR - T
IR ERE HE e B s 2 - e AR BtiRR RS M iR A Bl - H
IR IR (& 8) -
%% 5. LI\ B AR BB R e i1 30 RAEHE A EL
Cultivar Treatment Plant Shoot fresh ~ Shoot dry Water
height(cm)  weight (g)  weight (g) content (%)
CK 75.4 60.8 4.9 91.9
Kappa No.11 Grafted 110.2 115.8 10.9 90.6
T-test *kky — — —
CK 724 61.6 5.2 91.8
CuU-87 Grafted 132.1 1195 11.1 90.6
T-test e e e ns
“ns, *** Non-significant or significant at P <0.05 and 0.001, respectively.
7 6. {LHAI B AR R BB R B HE % 60 RAEHEEH Hi
Cultivar Treatment Plant Shoot fresh  Shoot dry Water
height(cm)  weight (g)  weight (g) content (%)
CK 255.7 384.9 50.2 86.9
Kappa No.11 Grafted 274.8 466.1 59.8 87.1
T-test *z e ** ns
CK 256.3 328.2 44.4 89.7
CuU-87 Grafted 258.1 450.4 46.7 86.4
T-test ns ikl * ns

“ns, *** Non-significant or significant at P <0.05 and 0.001, respectively.
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7. {EAHIN B AR Rk v e i 2 30 K 60 RAEMRIHER
7% 7. /e BN B AR BB BAEIR ERE % 60 RAERE B ITRIRZ R

Cultivar Treatment N P K Na ca Mg
©-kg) (9-kg) (@-kg) (9-kg) (g-kg) (9 kg?)

CK 4.6 2.6 4.3 2.2 2.0 1.3

Kappa No.11  Grafted 4.9 3.1 4.8 2.0 3.2 1.7
T-test ns* ns ns ns e **

CK 4.3 2.5 4.3 2.7 2.2 1.2

Cu-87 Grafted 3.9 2.5 5.2 2.4 2.7 1.3
T-test ns ns * ns * ns

“ns, *, #* *kk Non-significant or significant at P <0.05, 0.01, and 0.001, respectively.

% 8. (LI H AR BB R e R 7 60 JHEHE i B TR IR LU

Cultivar Treatment cu Mn Zn Fe
(mg - kg")  (mg-kg’)  (mg-kg')  (mg-kg")

CK 6.6 28.1 81.3 93.3

Kappa No.11 Grafted 8.2 24.5 92.3 118.6
T-test kel ns * xx

CK 5.4 28.2 91.4 111.8

CuU-87 Grafted 8.8 29.9 144.9 164.4
T-test kel ns kol e

“ns, *, ** %%k Non-significant or significant at P <0.05, 0.01, and 0.001, respectively.
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8. H i ik v CHA IE R R B B - ELAHBRS B AR B T [ R LR

0. BHEAEHI B AR R R e A 60 RIFEATER (A) ~ RFLERE (B)
JREUHAR (C) R EEF RS (D) 23R -
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2% 9. (LI B R B v R AR Bl B LU

Marketable ~ Non-marktable Marketable Total vield
Cultivar Treatment fruit weight fruit weight fruit number y
(kg/plant)
(kg/plant) (kg/plant) rate (%)
CK 1.23 0.62 49.7 1.85
Kappa No. 11 Grafted 1.51 0.63. 75.4 2.14
T-test ok ns Fokx *
CK 0.45 1.11 35.5 1.56
cus7 Grafted 0.82 1.51 39.1 2.33
T_test *k*k **x ns *%*
“ns, *, #* *kk Non-significant or significant at P <0.05, 0.01, and 0.001, respectively.
7 10. ElAI EAR Sl v SR i
Fruit Fruit Water
. . Fresh Soluble
Cultivar Treatment length diameter i content o .
weight (g) solids( " Brix)
(cm) (mm) (%)
CK 21.10 25.33 76.55 95.93 4.30
Kappa Grafted  19.31 25,25 70.62 95.59 4.27
No. 11
T-test ns’ ns ns ns ns
CK 21.03 25.77 77.18 96.33 4.71
cus7 Grafted 19.51 22.76 76.92 94.78 4.20
T-test ns ns ns ns ns

* ns Non-significant or significant at P <0.05.
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3. Aguera, E., D. Ruano, P. Cabello, and P. Haba. 2006. Impact of atmospheric CO, on
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plants. J. Plant Physiol. 163:809-817.
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Abstract

Taking cucumber as experimental crop, the object of this study was establishing a
cultivation model integrated with cultivar selection, plant physiology, bee pollination a well
as grafting then improving the productive efficiency and quality under protected house. The
results of our study showed that light compensation point, light saturation point and maximum
net photosynthetic rates (Pn) of cucumber were 15~30 mol-m™?s?, 1,000~1,200 mol-m*s™, and

12~13 pmol CO,m?s™, respectively. The CO, saturation point was 1,000~1,200 mg-L™ while
the Pn was double higher than those under 400 mg-L™. The Pn of plants grown under 25~40°C

were not different significantly but decreasing about 20% under 45°C . The Pn diurnal changes
of plants cultivated under protected house during summer cropping started elevated at 6:00AM
and reached the peak valued 18.4 umol CO,;m*s™at 12:00AM. Meanwhile, the environmental

factors are 1,300 pmol ‘m™s™ light intensity, 40°C , 54.9% relative humidity, and 5.1 kPa vapor

pressure deficit. After then the Pn significantly decreased. Besides, two cultivars ‘Kappa No.
11" and ‘220" were selected for summer cultivation. Pollination with bee and pollinated plant
under protected house can increase its yield and qualified fruit percentage for 1.4 and 1.5
times approximately. Furthermore, grafted plants using pumpkin as rootstock significantly
reduced their Phytophora rot infected rates and promote plant growth. Cucumber ‘Kappa
Summer No. 11’ and ‘CU-87’ grafted with rootstock pumpkin “Yukon’ had good compatibility.
Compared with self-rooted seedling, the incidence rates of damping-off disease at seedling
stage were declined from 37.1% and 32.2% to 0% both, respectively. Grafted plants had better
plant height, shoot fresh weight, shoot dry weight, nutritional element K, Ca, Mg, Cu, Zn,
and F content. It showed that grafting had certain effect on plant growth and nutrition uptake.
The grafted treatment also had 15.6% and 49.3% increasing in productive yield, meanwhile
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25.7% and 3.6% increasing in marketable fruit percentage. However, it did not had significant
different in fruit traits. Besides, grafting did not enhance plant’s photosynthetic efficiency
but increase transpiration rate and stomatal conductance that promoting water and nutritional

uptake and transportation.
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