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Abstract

The pattern of carbon and nitrogen partitioning offers a good approach for
understanding the metabolism of carbon and nitrogen at both organ and whole plant
levels. Oncidium is the second largest orchid industry in Taiwan, but the carbon and
nitrogen partitioning, and carbon-nitrogen balance in Oncidium are still unclear. In this
study, we investigated changes of carbon and nitrogen of various plant parts in
Oncidium Gower Ramsey during a growth cycle, in onder to know their relationship to
development and flowering in Oncidium Gower Ramsey with view points of

carbon-nitrogen balance.

Within a growing cycle, shoot to root ratio of Oncidium Gower Ramsey decreased
from 5.4 to 4.3 and dry matter; carbon and nitrogen content increased at early plantlet
stage. At the period of plantlet stage turning into unsheathing stage, bud differentiation
and pseudobulb formation comsumed the nutrients in plants. Thereafter, the plant
continued to accumulate nutrients during pseudobulb developing. During inflorescence
development and branching, contents of carbon and nitrogen in Oncidium kept
increasing; upon flowering, dry matter, carbon and nitrogen content in current and back
shoots all decreased. During a growth cycle of Oncidium Gower Ramsey, contents of
carbon and nitrogen nutrient in pseudobulbs and roots had larger variation than leaves.
When the new shoot was developing, current pseudobulb continued to accumulate
carbon nutrient, its ability to accumulate nitrogen nutrient was less than that of carbon.

Nitrogen in Oncidium Gower Ramsey is mainly distributed in leaves and roots.

By analyzing the relationships between dry weights, concentrations and contents of
carbon and nitrogen, and inflorescence quality in Oncidium Gower Ramsey, we found
that plants with higher dry weight, carbon and nitrogen content had longer inflorescence
length and incerased number of branches. Oncidium Gower Ramsey with grade A
inflorescence, its whole plant carbon concentration was 46.3% and nitrogen
concentration was 1.6%. Plants with other grade inflorescence, their whole plant carbon
concentrations were between 43.7% — 44.6% and nitrogen concentration were between

1.9% — 2.4%. Oncidium Gower Ramsey with inflorescence, non structure carbohydrate

v



concentration in current pseudobulb were between 10.1% -13.8%. Plants with higher
grade inflorescences, the value of non structure carbohydrate concentration in back
pseudobulbs were hugher.

The spiking and flowering quality of 1500 Oncidium Gower Ramsey plants grown
in Yangmei were investigated during 2009/6 to 2010/5. Spiking percentage was highest
in August to October, lowest in January to March and June to July. Number of
harvestable inflorescence was highest in September to December and May.
Inflorescence harvested from May to June had better quality. Light intensity and
temperature changed with season and affected plant development and carbon and
nitrogen accumulation in Oncidium. Oncidium with inflorescence harvested in June and
March had more carbon and nitrogen in current pseudobulb than in other months, and
had better inflorescence quality. Plants with inflorescence harvested in September had
higher nitrogen concentration in current pseudobulb and more vigorous current leaves
than those in other months, but their inflorescence quality was not as good as those had
inflorescence harvested in March and June. Oncidium with inflorescence harvested in
December had less carbon and nitrogen nutrient in current pseudobulb than those in

other months, vigor of roots and inflorescence quality were poor.

By investigating the contents of carbon and nitrogen of Oncidium Gower Ramsey
with different bud numbers, we found that Oncidium with higher dry weight had
sufficient nutrient to support both vegetative bud and flower bud to develop at the same
time. Plant with 2 or 3 vegetative buds had lower leaf dry weights, the proportion of dry
matter, carbon and nitrogen distribute in pseudobulbs were higher than plant with only

one vegetative bud.

Pseudobulbs of Oncidium had a function to adjust the balance between carbon and
nitrogen in plant. An Oncidium have more nitrogen or not insufficient carbon and
nitrogen nutrients, sink strength of pseudobulb rose. At period of organ differentiation
and blossm, carbon to nitrogen ratio in whole plant remaind at same level, but changed

of 10 to 15 in pseudobulbs.
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AT 2 itk Hew(1994)dp di > 2 o g FliE A S ang R R L EHeF 2 m 2
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% — 1 & (First back shoot) » £ L% — % 5 % & X & (Second back shoot) » 17 pt #F
12 (Yong and Hew, 1995a) °
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\l
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()2 s fFend ¥4

Hew % 1994 & 12 Oncidium Goldiana 5 &3 > #-> o Fend THEE R A G @
R > & w5 AT i g 2P (SO, Bud stage) ~ #75 % 7 #§ (S1, Plantlet stage) ~ B3k &
218 2 (S2, Unsheathing stage)# 3k 5 = 34 #§ (S3, Pseudobulb with inflorescence
stage or Pseudobulb without inflorescence stage)w i pF#p o

f;;fﬁ’ﬁ ¥ 97 % ey iU 548 Gower Ramsey i SO FFilp » & & e & 14 0137 5

SR 2~ A E LAY R L TR RAEE ML AT v BF
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Eh o fo FEERLFT O LFAAIFNE LS Loy H P2 §F ¥ (L3~ L4
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RE- WA 2 BRE > BIREp e i s H B 2 FRag gy I
Bk G ff o BB E S AP Y o A0 —-1 H)ERT § A ABITR
TR THER Y A E BB TS R ANPBERTAEFTEYT AL o & S3
PR > RIMA LB R ERAFT > R RHA L 0 B PR E S AT &
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A2 7 it o Ng fo Hew(2000)45 &1 > B #1447 cniiah £ 5 § pFg-k A ~ Bk
CEFEFBHFFEOBN o TR AT o FEMY AR E S S uERE
CER R

(F)F et TV

EE 2 2w R C ALY > Onc. Goldiana 3k & fo Bk 4 55 80-100
umol-m™s™ » sk 4F i 8 3-5 umol'm™s™' 2. B (Hew and Yong, 1994) ; 4 4 L «5 £
#3246 Onc. Gower Ramsey ) % if # 4 £ £ & % 150-200 pumol-m™s™ » & 4k %
200~300 pmol'm™s" ; # £ if i P iE 20-30 °C > %GB R| 5 16-24 “C(3& > 1996 ;
2000)

BRE(P RE3SBOC)FIHET 2 S fend EE RS BIRERE
PORMEAETZRE s TRAREPE T FHAET R A
FOR(P RIE20/15C)BRB T - BIREREM % IR A 0 w2 LE A4
FBE > LSRR 2 2 F (38 0 1996) -

FHPRICoRFAELERET FAR SRR A LW ZR LT TR
BT PRV R A AR PRESRESEL > XS ]
R S HE T RS R T A AL R TR 0 2007) 0 B o
EELIEH AR EFTFREED AL L -



CERER G R RES

EHEREE BB G CO,ERAT > EXREAPF FEIIHEWMP > 3
FRREMPAPREAY S ARRMES > RESNT 4G Bl ERHN - B
1‘#‘%’1( CEbe gREE AT FEHAEN S 2L H 2 222 ER5 %‘ST#

BEen8 = doRPE - F 505 505 kP % Z (Dey and Dixon, 1985) - i&
WLk it 5020 BRREF L R B TR AR F RS
Th 2 & Fv F ~ #5950k % (Meier and Reid, 1982) -

M) kA DB AL BiR(source)  FHE AW BT RS DTS
FB7(sink) o EH P E F 2 B AE(sucrose) s > ik A B i RTR R 0 d
sty A 3% (phloem)i@ fi; > & fie 6 & & F (Ngand Hew, 1996) © 374 BF ~ 4 4 o &
(rAT2 E 7 - ERERL e 2 B ) ct¥?w¢~%?§m#g¢@$ﬁ
FRTic A o AAEP iR IRV S DB Y RER OB E LG e A
Ay o 2 g T2 R R R SRR A I -‘%’«,A}ﬁ%]:‘:ﬁﬂi
¢ (Yong and Hew, 1995b) -

PR A FREAFIFS 0 2 FRBEFFhokA C XBRBER N4 T
Fod EPEE NP 4_e§f”, PRy S ||, Nk ol é;ﬁ 29\‘5*[;11;;:\,15& fE* 2 4504 o
AR P ARERAK L St B SR L S 44 G e
rae 4 W gk dr 4] (sugar repression)(Jang and Sheen, 1994) -

N
»»

S FHEFIEETZEE
(- R h§

FREAESF 2 3NMFAEE AL - 0 AEMPERICEE R ~F L A
fe ~ "eALPL ~ ¢ F o=t S 3R (Inokuchi et al., 2002) o 37 5 R £ i¥ 4 > 4] &~ 46
Ffe2 A E > FFERIE VAP P UFHF 2 R E A E 53 & F]F (Leaand
Azevedo, 2006) = @ BFIE (T4 F 2 G o 0 B

%ﬂ
T
I
-
¥
oS
Y
7
=3
N

XS R =570 O Ruamrungsri(2007)35 1 > "¢ :

¥
3 200 mg'L" » 48 (Phalaenopsishybrid)sn il & B ~ TR E BB T B ¥
4



O 4r o pw FFRB AR G o Basmgr @hantggsNHotd F v 3gAE

£) 0 B ICHMPF DS B T 08 E Lehikg -

(= §H5 e

e %%'E' fm P2 %} eptransporter ¥ jT 2 3E P eng F oo fE e Areeng 2 A
¢ AL § (NOs)~ 4% & (NHy) % "% 2 ik (Amino acids)( Chen et al., 2008 ; Warren,
2009) -

AL F (NOs)T i d 1 o @ f ik b0 38 4y 3 ik i ~ Al - 3 2 37 ol
Fefe ¥ R RRE P & AT I RS ERBIGE P 8§ 2 Y R
§ kR B EE 5 5 4 3 4320
(proton-coupled) » 2 #*if 4= it B fc ikt ¥ A e fi § (Chen et al, 2008) © § i 4

I8 F¢ B b e transporter € %gé £ FF @ﬁ%l

PRLIEMP] OB F 2 A A me i pIEL R § transporter 4 & =% ek
F1# NRT1 = NRT2 ¢ % Fl:5 @ B 4o & ol e i § ¢ transporter ; § 1E R P cpf
Faft § B9 PF o Ap M A TR € Flw e > Bk AYEL AL ¥ transporter £
& = (Chen et al., 2008) -

it NHyHedEF L3 a4 2 A REF v UL P apss ~ AHERN
Moo AR TR £ o BAEL S § 4P i o 2 3P oAl AL (amino acids) >
TR E D JERIIIN A P R o TRB Y A S g R Y g A R
R BRIl L 0 T B b S IR AN PR e T o B4 o e B b v fL AL transporter
2R B4 Bk ¥ 0 transporter 4p 17 o ,'%ﬁ“\z} B HS ‘;‘Lﬁ%i’ﬁﬁﬁl RS EIENE: ST sL i
(Andrews et al., 2004; Jones et al., 2005) -

PEEFPHEF FR DT T o5 FRE - F RS UEIEERE -
Warren(2009) &1 & s § ~ 4%8k § foH "epl(glycine) 5 ¥ /> W HIR & 2 R E
7% & ¥4 (Ocimum basilicum)## f&#HEucalyptus regnan)# 31 » % &% ° 9§ 2 kR 2
10 pmol-L™" P& » B ¥t Bt je 4>t = fiF 2N Pt B F L RS F AR R B
ilmmmuﬁ’&yﬁ%ﬁﬁﬁiﬁ@giﬁ&kﬁﬁggﬁyﬁm&ﬁaﬁ,
AORATE A F TR B ARG F o R FRRY FRARS D 1750
umol-L™ » Be#h 443§ & erwx fe 4L § 5B AVEERL § B S 0 o iR B Rl
PIE A BB A REF BN - RKP I RPFAAELHNE RNEWZE 5 L8

5



FAEPFFERARF O ESFHIRF RDEFTEAL TR -

kL2 2 F F(Loliumperenne) > A W R BE AL § o~ A% R F o dRpk s H -
FROARRERL2ICEFHEHYAREET 4L F oy meparxjcd 2w 5 27
29 fc8mgN-g'DW; xR "% 3 1ICPF» 2 & X0 p iR i § foy efik chefrn
Jod EREFTUHL 10fcS mg Ng'DW e L= f§ RE6R A& » ARER 21T
o 25 N R F R F g pRpR e fed A B 5 817 47 7 mg Nog 'DW >
FOAEAMI IIC 2EIHELF Pt RREFOR  HNARES oy
bigpk oz 4 B € T ¢ ( Thornton and Robinson, 2005) -
BN VR R RAM o B BER S s RS A
BN P apry o SRR BREFITY S R4 F A AR

s

3

oy

&
ey

St
F_L
[EC

fe ik ¥
oo BARLGRE Y b o ARfiF TR E B > A g BRSO SR
FARYS o BT R E o RAELEFE S 0 ERBRAFTRI - ERETESESS
T 0 BN E A BB S MR FR AR > SR AEEF Ao
i F Al AMENHRE T O RBRFFSEMLE TEONO ZZER S NHY

Flgt 4% fy § R EETIE MY § & 3t s 7 fl(Hew etal,, 1993) -

(G HF F ok

AT A F 7 EPpr et o AL F SR R s (nitrate
reductase, NR)% i #f it :& J fi# (nitrite reductase, NIR) (T #* {5 ¥ B h 2 4%i § - NR
feNIR eiE® ¢ £ 5l Xz NR L & A F 3 mo% e - ke Mohs % § 8
ENR eE S NIRR A F S wiefpp » HEPEF RegX X5 0T
* e B(Inokuchi et al., 2002) -

408 F 5 B & = fF(glutamine synthetase, GS)¥ 45 ¥&fk & = fiF (glutamate
synthase, GOGAT) ¥ * » £ 2-oxoglutarate(2-OG) & = #% "%fi& (Glutamate)(Inokuchi et
al, 2002) o #iepa v £ ;%%f d $59ept 4 4 fF(glutamate dehydrogenase, GDH):& & = #%
fie"%(glutamine) » &5 B GS-GOGAT % ¥ - #& icd& A ¥ 7 % & = glutamate 9
2-0G #_k p £ & 1v* MR EFR IR P ¢ & 4 (Inokuchi et al,, 2002) - £ 4 & it
FAFELRERDE M- AT oA 2-0Gh ) E o g RS HE P
(Andrews et al., 2004) -



- e FPenBE T 0 - F CRUER G 350-360 ppm o K-F 7k § 560 kg
N-Ha'# % I 120 kg N-Ha' » ¥ #-% ¥ (Brassicajuncea)sh? £ £ #ck B 5 b PFik
BHREY - FOORER VKRB N RN LT » B AR KN EHT £
0] % 5 (Uprety and Mahalaxmi, 2000) - Andrews(2004)7 45 1 @ &% % & k& &%
Y BARERT o i Gt e B E R B )Y ha & F) S o

(2)F % WP cno Rt i8R

(R L a St B

H gk gd A E IR (xylem) ~ 2 F 3k (plasmodesmata)
U2 e WA P R R ARIE S o d 2Nk § (NH) &t 2 5 & 1> #r e dgp

# 0 BEAR P 1 4 fE § (NHy)#rif 42 e £ 900 > it e

e

F F AR )
BT T erde i § S R £ > @ 2 BT E ﬁiz’v’ﬂiﬁﬁi%](Hew et al., 1993; Pool
and Sheehan, 1982) -

IECE R Tt P
g R INL g FEH

|2 BF FFERIT AR c Ty &

IEN “,’fl*— BiEA £ b gL D RS
Ry CH R &

ERE TR OE T A RFDREF I R REN DF 7§ BRI AT

% 9% % (Caberaetal., 1995) - 3% % % & % #f > 4rd7 % (Malus domestica Brokh.){r §

p

&

1‘\'

Aok > B BINA eng

e

~
il4
Py

R R R NP R SS A S A ]

j (VitisviniferaL.cv) > ¢ £ ETRE T i FEBIRKFER > BRLES S
# W T 97F 2. § % (Cheng et al., 2004; Rodriguez-Lovelle and Gaudillére, 2002) -
SR TR B R L REDER T o TSI T 4T e F 0 T1% R p IR BT
BoATEE & 0 29% K B R TP chF K o FOTTHE T R R 7R T 0 P
ERETHZ TR YT > RPEMETTF FERBETERDEF 25T

$hz 4 £ (¥ > 2008) -

7 RN -NN W’}'E’EEP\ %A\mkf bb{A\ﬁa

(- )% & A4 i e

WAHE T B 0 % §AURRIEE % £ A & - Yong fr Hew (1995b) {1 *
FowE



E CM T AR S T AN W) 2 sk & AP € LB E o
REH F ARSI 2P XEAF IR FATA|E ;BT & I (SO)>
W@ﬁﬁﬁi%?%°ﬁﬁ§i%ﬁH@bLQ%%Qé%&ﬁﬁﬁﬁﬁ;Tﬁﬁ
(L3~LA)E L E o FHMERFITER ML THER  HX i F T AP DTTRE
= 3 7= B (Yong and Hew, 1995b) -

BREI2 o2 ANELERY MFX WL THE TR IR B

e BT 7 F en% it (Yong and Hew, 1995b) o #2478 4 £ FAE > B3R & ) B

45 CREA
K EF G RETHR ERTAFTER N A BIREfEREI LR o
BHEEHITIOEROEI (2 F2003) 2w i/ fFRd Rdswi -~ Bl
A BELTE N AR BIREY FERIRBEIERS O RE LA
AR AR BB RS o e PR BE S B T AR 4 (3 % > 2003)
S RARE L 0 55 %% [ (pectinfed B Fohb(mannan) ek 1 &
Yoo AR F TR > = —“‘Ff ¥ € 4% = ks (Wang et al., 2006; Wang et al., 2008) -

BFEC G 0 F AT ETIBIREWS - A BT SEAY (ST 5 S2)
TRBERENF R T A BERERNNRLY ISP R E RS AR
REREF AT ETNIOF B AR TERY > wAEE ABIREP T B
FREAFPREOR > RP A AT EE R BT AL &5

Y B IEE(S0) A REIRE N FE R T Vo 2 BT F T AT

5
F_‘-

ek Jq(Hew and Ng, 1996) -

FREEm o A F A HEAL K & (Cattleya) ~ 4o k-7 (Phalaenopsis)
e & % (Cymbidium) » f4 £ & B -+ 2 3 8 # ~ (Poole and Seeley, 1978) - L% 2
WA AT FRERBEREY AR RO MR AR b R

AT BE R e S fogt ok 1Y & 4 7 & 4P P (Hew and Ng, 1996) -
E B2t AT T I OBIRE S RAFFE(ST | S2) 0 F R E P B o e

w0
Ik
>
o

|4 2mgfr 10 mg #% = F| 10 mg £ 50 mg » & & BIRE PN i 2 & ;Fﬂﬂ

mT%maﬁ’f%iﬁﬂiﬁ?m@ﬁﬂ,?%de R

\1-
-n\l_p
5
=
A
g
Bk

fATRETEITT REOMER P EREN T R AP > s E

8



d 70mg TP 30mg P AR A EETIHE L RABFF R OEL L AR
FARARLT o R ES ARG EREGS Y R L L I8 (Hew and Ng, 1996) -

PR REAEA REN 2wtk BREASS R R R T
FOBELPRREN T AT o Ay vl R FT L o ",’f”’ ¥RE
o m NE LS REApY R LS RERE A a4 £ (Yong and Hew, 1995a) -

I RFHEFATIES

ALY R E R R EHE TG SRR MAA R ET Y o
WAL IR E ~ FE SRR RS B E R R o AT BT 4
B EE, T8 A B OkE T w
REFR A EMRT D7 E7E ¢RFTEIL BF v 12 & it (Hew and
Ng, 1996)

BV (CN)ET ket 4 L@y £k G andp i o AU P ok b & 2
B4 BF OV RBTRGERERB L A BRI F F o fERALE VT ERE
RiEfE HRiE 7 & 4 & (Corbesier et al., 2002) - % # % (VitisviniferaL. cv)4 & >t §
R A BERRCLEY EEAIRET o PN p g T A A - TRk s
FERBFIFAJNELEL o deF 2R RREERA RS UFIE TR g R{ER
S F 4 A 2 % # (Rodriguez-Lovelle and Gaudillére, 2002)- £ 4~ ¥t § % fe it € <

DI L F R o PR RSTEF R ET 0 FIRA SRR S5 € Pl
ket & 15 % (Paul and Driscoll, 1997) ; & & & v eins * £ B § "5 MAa kP Bk
& 4 ek B (Leegood et al, 2000) » 3. § R eni sl 2 P § 295 % > ¢ B
AL BTE B RSt o

AERE B K b Tk B S 02 B T § £ & oo P(Uprety and
Mahalaxmi, 2000) » Leegood * * (2000)3q 1 » fg. 4 ek & 1% £ F < pEdr ] (sugar
repression) B FRF AT R F VL g R AT BB K CEFER RSN ET R
B oo 3F 5 B 75 4o 75 (Syzygium samarangense Merr. et Perry) ~ ¥ % (Fragaria
xananassa Duch. cv. Toyonoka) % ik g F o ars AR S E I F T
- W A ehd & 2 B S (Hsu et al, 1999 5 Yamasaki et al, 2002) o 14 2 533 &

Ao feap A RN oo pEAR > ¥ ¥ 35 A (Momordica charantia L. ev.)*tEgp B T
9



(Wang et al, 2001) » & #4454 > & > § 572% * £ 0 mgL" # 4 £ 400 mgL" >
13 U (Phalaenopsis Sogo Yukidian “V37) e 12 p #p 4 14 54 < (% > 2008) ; £ iEIf
% 2_ % i jf (Dendrobium nobile Lindl. hybrid)~ F 4p F 4% (Wang et al, 2008) -

10



Hiklgr 3 2 (Materialsand Methods)

MR R OE R
A kRS o BRI A A IR A R S
WEE AR CFAMTL G BRI S AEA EL > BEER A 22

< B Gower Ramsey °

CBERFTELRER
WS Bk G AWHPRCEREFSNT AR PRI FR-
BB R PR AAFRYEA SRR R LG 2 E R BT R

VUV R G SR IR 5 RS o AL R R R RS EREG 2 o
Z R

()Y EXHPEPBRT 2L

I &P s £ > Ba i b2 & > 5 B a4 22w i Gower
Ramsey > #77 & & £ 3-10cm B (S0) > &> 51 2 0

2. B E DPE 200 A P EHRER R BECCAAFRIEAS S
e 274 EEAA > FTERETHREFBEMLEA S -

3. FE& P E 2 2009/02/21 —2009/11/02 -

4. AEAP I AEINES P PERS CBRELSFE AL RE S RIS
BEER A ZPREREINEH L2 REF ER AT

5. PRI ABRE R AES S EFRABRECFRAESY SR EREBATT o

() FiEMRE FEETARET2 ML
I Bl t 2a A2 g FRENTF2P ISR TEARR S
DT EAE%R3-4 %

2. BB E CHEL2 UL EZAB-C-D £ 4 5% SBIFEELT AT L

11



An:ERBER8cm /1t » &2 x#ic=8-
B! f“hR%ER T78-8cm > » #=5-
Ch:fTEh%ER 68-78cm: »ic#i=3 -
D& : R %EEAZEO68m &i#k<3-
PRWFIPETA BRSP4 35kl F L 6 B HE AT -
3. BEBP IERERE A i EHREAINEE S GcE o RRERE ERAIT
4, BRI IS NBRE w A A ES G ABRE S FAEY R ER

(E)F FEEH SHFIEARTLEE
. B gz > Ea f bz if s A 712 p 0 F R4 2
N
2. EEKZE IUFEY A REXE 1500 kY S R EHE BN FE I EF
FEEBAEF B G609 127 ECEHPHR O REFTARMEN G -
3. ARIEP I E I AFREP IRHF L E RV Y Tk BRE R LN
WG TREROASREERE FEAT
FTEE R TAIELAEEALT F TR AL B P hd (T FP TR A BiE i
PR RINA A A 10cm o AR Y A B 4T
A% {“AhRER100cm 2} > 2B >8
B! “AEBERIOcm L} > 2B >5-
Cur:IfTARBERSOcm M} » Adx#i>4-
Da:7hR3ERAE80cm  »ix#i<4-
4. BN o ABEIRE S wm A E S FABIRE SR AES SRR

()t F 2 ERH s FATT 8P 2B P
L B Mgz & > B A2 B E S BIEAS S ERENTI N2
v B0 ATV E B & 3-10 om F¥(SO)
2. RERTE DY ORGP A 5 4B 2w
(D& 135 %
Q)% 2375 % 5
B)E 3 #77 —‘F%

’

12



()P R 1LATT R ET -
PWFRPE R E A it ik & E Otk 17 LB

3. M AR PR AE R A IR ZEF SR o
i

rT

z
4. PRI BIRE S FE IS nh-

-rx\:p
‘Aw
\‘W

CHAEP BRERA

(-)-&phme

L BskER A B EANIL2F2 2 R A o
2. BIRERIT MBI EETE L ks ABEERE
3. B CBEREZR * A BRFELDSDER -

4. WIS FRIL2ZAER /S (FRTLZJER + ARTHER) -
5. TRER [ ERANMITTHITESLER o

6. T=A &~ iolc: 'f 3 IoA L phe bRl A 4ol

7oK T TR AL TAA RN RA S TET AL

o

»

o

(=) F & ¥

RS T0CHic 2 74 /i#dﬁ”’fi LR A ORI - S 8 2 SR CNE AR
WBRARIEP o F - HREFP3-6mg HFL 1 pg o M 8 mmx5 mm L{s%’ﬁ;j'ff?
Be R WAt mazZ FEr pBERRK 5§ A 7R (NC Analyzer, Flash EA
1112 Series, Thermo Fisher Scientific, Rodano, Milano, Italy ) 4 7 o & B 4 7 &k ™ %
# (Hez, 99.99995% ) % s 4p > & 4 250 kPa> ik 130 mL'min™; F #(0299.99%)
B4 % 300kPa> ;i 250 mL'min! 5 § 1 TR & 900°C 0 R RYpiE & 680C 0 F 4P
& 47 &R Vg iR 50°C < 14 7 3¢ 5-( Atropina, Ci7H3NOs3, Fisons Instruments S.p.A., Rodano,
Milano, Italy) 7 #B® S @WiTHRER > I A7 RHLZF A 0 M 0 - H R &P Twd
B 2 kR (%) -

FE AT R RIZ RSP 2 E ER (%) A ER&ELICE 0 TE #i

.
N

by & 5 A B
RS F 2GR e
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(Z)RkiEF 47
1. "4
B dokid A BEpricts » MRGEF AN AR 28 LA Rk

f,ha\ ‘: LL“P\ m}\/,;\ ,#LJ#IQIEd“}ﬂ \I l "“}ﬁ%‘;ﬁ’%i‘fﬁ P\ °

2. ViplpERE

FEB G B 2 550 mg(£0.3 mg) B SIS mIgEE ) o 123 mL 80%:FH
5 XBH > ¥ 7 40100 pL 1%(10 mg-mL™" Y(W/V)H = H(raffinose, Sigma, St.
Louis, MO, USA) % 2 P 4c & & %.(internal standard) » * 48584t 5 » 1270°C -k
304 A8 E BT R MPE 0 2 (5024000 pm B 104 48 0 B R R IER o £AF
Fezo SH R

Heir 8 2% BB A3 S R 4% A (Amberlite IRA-67, acetate form, Sigma, St.
Louis, MO, USA){cf% 31+ < 3% A5 (Dowex-50W, hydrogen form, Sigma, St. Louis,
MO, USA):i& g ° ",‘TT 44 FE AN T8 ER 11 BB IE S (Rapidvap Vacuum
Evaporation System, Labconco CO., Kansas, MO, USA)#-% 3% k453 | mL 14
R ‘ﬁ"ﬁ {8 20 5B~ 1142 B -k (Millipore, Billerica, MA, USA) 24 2 10 mL > 1115
mL % FF R Et-20Cakfap o Fis g Ao

A7 B 1 mL 3B (530 S 0.45 um 2. 18 g B (Millipore, Billerica, MA, USA)
Wit o AL KA 10 B~ R SA o

3. Mk B

BV AMBE S AAITRY R & ¥ B3 £ 30 mg 5K (Starch,
Merck, Darmstadt, Germany) i¥ 7 *} & % &-(external standard) > 4¢ » 2 mLAg % -k »
12100 C-Rip6 ) P> BTl it oL EFHF > FIFRTREF - TARN
AT LRE M 2 AT R It R A BB P ) > USS5 CER A
Al R R R e o Wi PRen o B3 mLT k2 pE R £ iR 0 137 ToRig6
QP B USSTCORIE 18] B A R A B o

A 1315 etk 5014000 rpmac 304 4TS 0 Bk i 0 * AZHOR T D10
mL > 15 mL% F# B 0-20 Cokd o Bis gz A de o

A ra B 1 mL P 0 534S 045 um 2 e BB (s 0 A KR 10

14



[P MDA - st | N
ft% F ik 2o el ¢ 2~0.1 MenCitric acid (Sigma, St. Louis, MO, USA)44.5
mL# 0.1 M:Sodium citrate tribasic dehydrate(Sigma, St. Louis, MO, USA)55.5
mLRE TR pHEDF 246-482 Fiv5 F iR 3% > L H=fApE 1T
PPV G de » AR 2 3 AP

a-Amylase, Type II-A(Sigma, St. Louis, MO, USA) : 100 units / sample

Pullulanase(Sigma, St. Louis, MO, USA) @ 3 units / sample

Amyloglucosidase(Sigma, St. Louis, MO, USA) : 10 units / sample

4. AT RE
4% & f #5251 B (Spectra SYSTEM AS3500) f £ 5L 46 B~ 10 pL e B

A~ B xR 4p & 47 &k (High Performance Anion Exchange, HPAE, Dionex co.,

™
Sunnyvale, CA.)i& {7 4 45 o &~ 3§ = = CarboPac  PA1 Analyical(4 mm x 250 mm) ;
BRI E s w Y F P % (ED50 Electrochemical detector) > ¢ & 4~ 478 & & 30

1
‘C(LC30 Chromatography oven) /it 47 {*48 3 100 mM NaOH - /i 1.0 mL'min -

AT AS e flr ATRE LA A A RBE RN T R A
AR o

(= )3t £ 45
FRHBHFERZIEPR 12 COSTAT 6.2 (CoHort Software, Monterey,
CA, USA) 3 ik - e (7 8% A $7(ANOVA)Z | B % £ B & 45 (Least significant
difference, LSD)> 4~ 47 & 2 (P<0.05)F & A F 124 £ ;% B Az:% 5 SigmaPlot 8.0
(Systat software INC., Richmond, CA, USA) -
HHRicE B F P EETRER A EBZM G RN E ¥ 2 ER
MG ERE R E CRERZ MR b I TR B s AL 2
T2 M %o RIEREF RARZMREF- =0 8 2 s~ 41 (Linger
regression analysis)z* £ ApR 222 P & o s F kR ~ALF VE TR LR - A itk
Mo 19380 £ 2§ 3 8 2 B (04 i §F 4 41 (Multiple regression analysis)i* & 4

M P e b2 i pFEy 2 SigmaPlot80 (7 Z P EZ AP AR EH/ES
15



S E ST R E RT3

[

CEREOER SRF V- BETARELR
& pc ez Btk COSTAT 6.2 st3h it 8 & (7 847 i §F 4 17 (Multiple linear

2.

regression analysis):* & P & o

16



2 & (Resaults)

N PR VRN
CONE EXF: 2158 805 EX 20

BEOEE4(BIA) 3 AEHEFE T RE I H 123 THER L 355em>
BOAEAIE I S BHREYANR(B2A-B SA-RB SB) - § AEREEEFY
HAe T RILQ43F 0 BI3A B SA) > 2 {8 & P B % 1 (44.9 cm-48.1 cm)(32-36 ¥ (]
4A ~ B 4B ~ B 5A) -

FRABIREFFSFILL > I NHA6-24 ) G ABREFRAERLE
BB ATEAEA R B QIS mFEC2)FE BAAEFRM  F T
4 9.7 em(24 F)*% T 7.2 em(32 i) o HEFT- R EHF T(32-361%) 0 F A B ERE
d 72cm 2 % 8.4 cm(H® 5B) o

(F)P W2 EIFPP ENEFFERZRERT

EREWE LN 7 R E 2 B AR AR T (B 6B 10)-"E % H 2 & 7 >
EHRERGTED S 0B B0 FFH 42 % 811262 % 12T % 3 10.1
g2 RBEIRENY A FE S NE I EEF RIS 243175 -
F28IEAE R EMIcE TED 155 R 2 WMATT A EikicE T2
13.6 g5 2 BHEATT g 7 (36 F)v = T 144 g(B 6) -

EHREMEI - HABERE D RES S F R ENRCERATTFEE(F O
B)FFRH AL 8 E -2 A BRI A E T2 BN RT R
B2 @ NEZ e AR AR AL o B 16 A BERE NS K
PREF T E S A A D 240 AR BR(H 8P FII B RE R B
BIRE S A E ol AR E N E A B E T BRI IFE R 4 o
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Table 1. Inflorescence quality of Oncidium Gower Ramsey with different inflorescence
grades.

Inflorescence Inflorescence Flower stalk No. of side
grade” fresh weight (g) Length (cm) branches
A 22.1a° 100a 10.2a

B 16.3b 79b 7.8b

C 10.4c 68c 6.3¢c

D 4.7d 53d 2.5d

“Index for inflorescence grading. A: inflorescence is more than 88 c¢m in length and has
eight or more side branches; B: inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: inflorescence length is less than 68 cm in length and has
one or two side branches.

¥Means in the same column followed by a different letter are significantly different at P
< 0.05 by least significant different test (n =6) .
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Table 2. Dry weights of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Dry weight (g)
Inﬂore;scence
grade psel?di)cé(ulbs Back leaves ps(ejllllcrli)%nlilb Current leaves Roots Inflorescence Total
A 3.3a” 3.8a 1.7a 2.1a 3.4a 3.4a 17.6a
B 1.6b 1.9b 1.2b 1.4b 1.8b 2.3b 10.2b
C 1.1bc 1.4bc 1.0bc 1.4b 1.7b 1.4c 8.0c
D 0.8¢c l.1c 0.9¢ 1.0c 1.4b 0.7d 5.8d

“Index for inflorescence grading. A: inflorescence is more than 88 cm in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table3. Carbon contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Carbon content (mg)

Inﬂore;scence

grade pselllgdi)cli(ulbs Back leaves psgsg)?élb Current leaves Roots Inflorescence Total
A 1463a” 1831a 760a 952a 1565a 1571a 8149a
B 611b 924b 476b 665b 788b 1016b 4480b
C 417bc 665bc 405bc 635b 704b 636¢ 3462c¢
D 315¢ 517¢ 344c 483c¢ 593b 300d 2551d

“Index for inflorescence grading. A: inflorescence is more than 88 cm in length and has eight or more side branches; B: inflorescence is between
78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more side branches;
D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 4. Nitrogen contents of various plant parts of Oncidium Gower Ramsey with different inflorescene grades.

Nitrogen content (mg)

Inﬂore;scence

grade psel?di)cé(ulbs Back leaves psgllllcrli)el?:lb Current leaves Roots Inflorescence Total
A 45.8a" 59.3a 13.4a 43.2a 52.0a 74.2a 293.7a
B 32.9b 51.8a 15.5b 38.0ab 35.2b 54.6b 221.7b
C 30.2b 36.8b 15.2b 35.7b 32.2b 39.9¢ 195.6¢
D 16.3d 25.2b 9.9¢ 27.5¢ 22.5¢ 17.4d 118.7d

“Index for inflorescence grading. A: inflorescence is more than 88 cm in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 5. The effect of dry weights of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inflorescence P value

quality Equation”

parameter Regression RY BP BL CP CL

Total lenoth Y =-3.05R -1.70BP

(cm) g + 8.84BL -4.51CP <0.0001***  <0.0001*** 0.0118* 0.2708 0.0292%* 0.0098%**

+3171CL + 24.72

No. of side Y =-1.52R -2.12BP

braﬁ h +3.36BL -0.46CP <0.0001***  <0.0001 *** 0.0152%* 0.0398* 0.0375* 0.0224*
ches +5.80CL -1.52

“Relationships between dry weight of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the multiple liner
regression analysis. *,** | *** gignificant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 6. The effect of carbon contents of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inﬂqrescence . P wvalue
quality Equation”

parameter Regression R’ BP BL CP CL

Y =-0.01R -0.003BP

;1;(1;21)1 length +0.02BL -0.01CP <0.0001***  <0.000]*** 0.0311* 02228 00535 o
+0.06CL +25.63

No. of side Y =-0.002R -0.006BP

branches +0.008BL +0.004CP 0.0001%%%  <0.0001%%*  0.0442% 00327+ - -

+0.008CL -2.11

“Relationships between carbon content of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the multiple liner
regression analysis. *,** | *** gignificant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 7. The effect of nitrogen contents of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inflorescence P value

quality Equation”

parameter Regression RY BP BL CP CL

Total leneth Y =0.25R -0.04BP

(cm) g +0.46BL +1.39CP <0.0001***  <(0.000]1*** 0.0131%* 0.0130%* 0.0074%** 0.1071

+ 0.56CL +6.39

No. of side Y =-0.002R +0.04BP

b ) h +0.07BL +0.09CP <0.0001***  <0.000]**=* 0.0111* 0.0912* 0.1520 0.0831
ranches +0.13CL -3.95

“Relationships between nitrogen content of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the multiple liner
regression analysis. *,** | *** gignificant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 8. The effect of carbon concentrations of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inflorescence P value

quality Equation”

parameter Regression RY BP BL CP CL

Total leneth Y =5.46R +1.65BP

(cm) g +5.16BL-0.81CP 0.0001*** <0.0001 *** 0.1317 0.2018 0.6444 0.3655
-1.18CL-384.83

No. of side Y =0.99R -0.86BP

braﬁches +1.37BL + 0.66CP 0.0015%* 0.000] *** 0.7626 0.7516 0.1446 0.1773
-0.35CL -78.24

“Relationships between carbon concentration of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the multiple

liner regression analysis. *,** | *** gignificant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 9. The effect of nitrogen concentrations of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inﬂqrescence ‘ P value
quality Equation”

parameter Regression RY BP BL CP CL

Y =17.21R -9.17BP

(chi;a)l length -5.80BL+ 6.01CP 0.0064** 0.2696 . 0,005 o .
-30.66CL +133.67

No. of side Y="7.72R -1.11BP

braﬁches -1.06BL -1.50CP 0.0143* 0.7823 0.0300* 0.1002 0.1788 0.0080**

-5.46CL +13.72

“Relationships between nitrogen concentration of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the multiple
liner regression analysis. *,** | #** significant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 10. The effect of carbon nitrogen ratios of various plant parts in Oncidium Gower Ramsey on inflorescence quality.

Inflorescence P value

quality Equation”

parameter Regression RY BP BL CP CL

Total leneth Y =-0.67R +0.57BP

(cm) g +0.94BL - 0.81CP 0.0033** 0.0142%* 0.0047* 0.1442 0.5742 0.0192%*

+4.13CL -30.27

No. of side Y =-0.34R +0.03BP

b : h +0.22BL +0.003CP 0.0467* 0.1081 0.0661 0.1601 0.4365 0.0441%*
ranches +0.68CL-2.86

“Relationships between carbon nitrogen ratio  of various plant parts of Oncidium Gower Ramsey and inflorescence quality by the
multiple liner regression analysis. *,** | *** gignificant different at P<0.05, 0.01, and 0.001, respectively (n = 24).
YR: Roots; BP: Back pseudobulbs; BL: Back leaves; CP: Current pseudobulb; CL: Current leaves.
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Table 11. Glucose contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Glucose content (mg)

Inﬂore;scence

grade pselﬁli)cli(ulbs Back leaves psgllllgi)%nlilb Current leaves Roots Inflorescence Total
A 156.9a” 21.4a 72.9a 6.9a 8.6ab 25.1a 291.9a
B 42.8b 6.3b 37.0b 3.5b 12.8a 5.7b 102.9b
C 24.0b 0.9¢ 47.3ab 4.2ab 1.1b 2.4b 83.3b
D 19.1b l.4c 24.8b 3.0b 10.8a 0.4b 61.5b

“Index for inflorescence grading. A: inflorescence is more than 88 c¢m in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 12. Fructose contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Fructose content (mg)

Inﬂorezscence

grade pselll?)di)cli(ulbs Back leaves psgll;;i;nl;lb Current leaves Roots Inflorescence Total
A 126.1a” 20.2a 74.9a 8.2a 10.3b 39.2a 279.0a
B 48.8b 6.4b 48.7a 3.9b 15.7ab 1.6b 125.1b
C 29.9b 2.5b 51.8a 4.7b 6.8b 8.5b 103.8b
D 25.6b 2.3b 55.5a 2.8b 21.7a 5.5b 113.6b

“Index for inflorescence grading. A: inflorescence is more than 88 c¢m in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 13. Sucrose contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Sucrose content (mg)

Inflorescence
grade *

Back Back leaves Current Current leaves Roots Inflorescence Total

pseudobulbs pseudobulb

A 45.7a” 34.9a 17.2a 17.6a 22.1a 46.1a 183.5a
B 20.4b 13.0b 14.3ab 9.1b 11.4b 19.4b 87.6ab
C 16.6b 6.5bc 9.7bc 9.5b 11.9b 12.5b 66.8bc
D 10.8b 2.8¢ 6.3c 7.8b 12.8b 6.7b 47.2¢

“Index for inflorescence grading. A: inflorescence is more than 88 cm in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more

side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 14. Satrch contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Starch content (mg)

Inflorescence
grade *
Back Back leaves Current Current leaves Roots Inflorescence Total
pseudobulbs pseudobulb

A 20.1a7 0.3a 1.7a 0.2a 0.6b l.1a 24.0a
B 20.4a 0.4a 26.3a 0.1a 0.6b 0.6a 48.4a
C 24.5a 0.4a 29.1a 1.4a 0.3b 0.4a 56.1a
D 34.2a 2.0a 394a 0.5a 5.3a 2.1a 83.4a

“Index for inflorescence grading. A: inflorescence is more than 88 cm in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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Table 15. Non structure carbohydrate contents of various plant parts of Oncidium Gower Ramsey with different inflorescence grades.

Non structure carbohydrate content (mg)

Inﬂorezscence

grade pselll?)di)cli(ulbs Back leaves psgll;;i;nl;lb Current leaves Roots Inflorescence Total
A 348.8a" 76.8a 166.8a 32.9a 41.6a 111.5a 778.3a
B 132.4b 26.1b 126.3ab 16.7b 40.5ab 21.9b 363.9b
C 95.0b 10.2¢ 138.0ab 19.8b 20.1b 27.0b 310.0b
D 55.5b 6.7¢c 86.6b 13.6b 45.2a 14.7b 222.4b

“Index for inflorescence grading. A: inflorescence is more than 88 c¢m in length and has eight or more side branches; B: inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: inflorescence is between 68 to 78 cm in length and has three or more
side branches; D: inflorescence length is less than 68 cm in length and has one or two side branches.

¥ Means in the same column followed by a different letter are significantly different at P < 0.05 by least significant different test (n =6) .
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# 16. < < jF Gower Ramsey &7 F ¥ i» ch7e B &5 & (2009/06/06 —2010/ 05 /09).
Table 16. Inflorescence quality of Oncidium Gower Ramsey in different months

(2009/06/06-2010/05/09).

Inflorescence Flower stalk No. of side
Month fresh weight length :
branches
(2 (cm)

June 50.0a” 135a 11.7a
September 21.4c 95¢ 9.2b
December 16.7¢ 83d 8.7b
March 32.5b 103b 9.8b

“ Means in the same column followed by a different letter are significantly different at P

< 0.05 by least significant different test (n=6).
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% 17. % = jF Gower Ramsey f£tk 27 ¢ ? > & 3% =232 £ (2009/06/06-2010/05/09).
Table 17. Dry weight of various plant parts of Oncidium Gower Ramsey in different months (2009/06/06-2010/05/09).

Dry weight (g)
Month
Back Current

pseudobulbs Back leaves pseudobulb Current leaves Roots Inflorescence Total
June 2.0b* 2.1b 4.0a 2.8b 3.2¢ 7. 5a 21.5b
September 4.6a 2.9ab 2.5b 4.3a 3.7b 3.1c 21.2b
December 4.5a 2.9ab 1.8b 1.8¢ 2.5d 2.4c 15.9¢
March 5.2a 4.0a 4.3a 2.4bc 4.4a 4.8b 25.0a

“ Means in the same column followed by a different letter are significantly different at P =< 0.05 by LSD test (n=6).
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# 18, <~ & i Gower Ramsey {8tk % F ? > & 3022 & 2 & (2009/06/06-2010/05/09).

Table 18. Carbon content of various plant parts of Oncidium Gower Ramsey in different months (2009/06/06-2010/05/09).

Carbon content (mg)

Month

pselil?li{ulbs Back leaves psgll;gin:lb Current leaves Roots Inflorescence Total
June 812b” 945b 1666a 1243b 1413c¢ 3353a 9432b
September 1905a 1334ab 1044b 1961a 1695b 1411c 9348b
December 1860a 1298ab 723c¢ 810c 1139d 1064c 6893c
March 2135a 1636a 1815a 1056bc 1988a 2130b 10760a

“ Means in the same column followed by a different letter are significantly different at P < 0.05 by LSD test (n=6).
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% 19. * < Gower Ramsey fEth % F ? > &£ 3022 § 2 ¥ (2009/06/06-2010/05/09).
Table 19. Nitrogen content of various plant parts of Oncidium Gower Ramsey in different months (2009/06/06-2010/05/09).

Nitrogen content (mg)

Month

pselilfﬁulbs Back leaves psgs(iinélb Current leaves Roots Inflorescence Total
June 24.4b" 38.5a 38.7a 52.6b 39. 5¢ 86.3a 279.9a
September 47.0a 46.3a 353a 75.0a 53.1b 42.9bc 299.6a
December 43.2a 42.2a 20.0b 34.3c 37.1c 35.0¢c 211.8b
March 41.8a 33.9a 31.7a 41.2bc 62.3a 52.7b 263.5ab

“ Means in the same column followed by a different letter are significantly different at P =< 0.05 by LSD test (n=6).
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4 20. E 3 B #7Y #icP 2. % < jf Gower Ramsey £tk & 3R =3z & .
Table 20. Dry weight of various plant parts of Oncidiun Gower Ramsey with different
bud numbers.

Newly-formed Dry weight (g) -

buds” Leaves Pseudobulbs  Roots Vegetative  Flower Total
buds bud

v 5.2 6.4a 3.0b 0.5¢ —x 15.1b

2V 3.9¢ 7.0a 2.7b 1.1b — 14.7b

3V 43¢ 7.1a 2.7b 1.6a — 15.7b

1V+IF 6.8a 7.0a 4.1a 0.7bc 0.7 19.4a

“1V, 2V, and 3V means plant with 1, 2, and 3 vegetative buds, respectively; 1V+1F
means plant with 1 vegetative bud and 1 flower bud.

¥ Means in the same column followed by a different letter are different at P < 0.05 by
LSD test( n=9).

* No flower bud in this group.

4 21. E2 B AT5 #cP 2 % < Gower Ramsey itk 2 3R i+l % 7 &.
Table 21. Carbon content of various plant parts of Oncidiun Gower Ramsey with different
bud numbers.

Carbon content (mg)

Newly-formed Vegetative Flower

bud” Leaves Pseudobulbs Roots Total
buds bud

v 2518b” 2798a 1390b 216¢ —X 6922b

2V 1807¢c 3025a 1269b 493b — 6594b

3V 2015¢ 3076a 1270b 733a — 7093b

1V+1F 3168a 3097a 1907a 336bc 333 8507a

“1V, 2V, and 3V means plant with 1, 2, and 3 vegetative buds, respectively; 1V+1F means
plant with 1 vegetative bud and 1 flower bud.

¥ Means in the same column followed by a different letter are different at P < 0.05 by LSD
test( n=9).

* No flower bud in this group.

52



4 22, E 2 B ATY #cP 2 % < fjf Gower Ramsey {1k 2 3% =% % 7 .
Table 22. Nitrogen content of various plant parts of Oncidiun Gower Ramsey with
different bud numbers.

Nitrogen content (mg)

Newly-formed Vegetative  Flower

buds” Leaves Pseudobulbs  Roots Total
buds bud

1A% 104.7a” 63.5bc 51.8b 10.2¢ —X 230.2b

2V 65.5¢ 63.1c 39.6¢ 23.8b — 192.0¢c

3V 85.9b 86.8a 38.1c¢ 36.7a — 247 .5ab

IV+IF 118.3a 80.0ab 63.8a 14.8¢ 11.4 276.5a

“1V, 2V, and 3V means plant with 1, 2, and 3 vegetative buds, respectively; 1V+1F

means plant with 1 vegetative bud and 1 flower bud.
¥ Means in the same column followed by a different letter are different at P < 0.05 by

LSD test( n=9).
* No flower bud in this group.

53



w F—&

/
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Fig. 1. Appearances of Oncidium Gower Ramsey at different growth stages. Week 0,

stage 0, bud stage (A) ; week 4, stage 1, plantlet stage (B) ; week 8, stage 1, plantlet

stage (C). White arrows indicate the current shoot.
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A.Week 12, 17 May, 2009
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163%F > BIRE Mg HB): ¥ 201 » BHREZFRI@O) -
Fig. 2. Appearances of Oncidium Gower Ramsey at different growth stages. Week 12,

stage 1, plantlet stage (A) ; week 16, stage 2, unsheathing stage (B) ; week 20, stage 3,

pseudobulb with inflorescence stage (C). White arrows indicate the current shoot.
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%28 > BIRRELARIB) -
Fig. 3. Appearances of Oncidium Gower Ramsey at different growth stages. Week 24,
stage 3, pseudobulb with inflorescence stage (A) ; week 28, stage 3, pseudobulb with

inflorescence stage (B). White arrows indicate the current shoot.
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B. Week 36. 2 Nov., 2009
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36> FaFEHB)-

Fig. 4. Appearances of Oncidium Gower Ramsey at different growth stages. Week 32,
stage 1, bud stage (A) ; week 36, stage 1, bud stage (B). White arrows indicate the new

shoot.
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Fig. 5. Length changes of current shoot and new shoot in Oncidium Gower Ramsey
(n=7).

A @ Changes of current shoot and new shoot height in Oncidium Gower Ramsey.

B : Changes of current pseudobulb's height and circumference in Oncidium Gower

Ramsey. SO: Bud stage; S1: Plantlet stage; S2: Unsheathing stage; S3: Pseudobulb with

inflorescence stage.
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Fig. 6. Changes of dry weight in Oncidium Gower Ramsey at different growth stages
(n=7).
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Fig. 7. Changes of dry weight of various plant parts in Oncidium Gower Ramsey at
different growth stages (n=7).
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Fig. 8. Changes of dry matter distribution in Oncidium Gower Ramsey at different
growth stages (n=7). Total dry matter in plant = 100%.
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Fig. 9. Changes of shoot:root ratio in Oncidium Gower Ramsey at different growth
stages (n=7). Shoot: Total plant dry weights without roots and inflorescence; root : dry

weight of roots. SO: Bud stage; S1: Plantlet stage; S2: Unsheathing stage; S3:

Pseudobulb with inflorescence stage.
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Fig. 10. Change of water content in Oncidium Gower Ramsey at different growth stages
(n=7).
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Fig. 11. Changes of water content of various plant parts in Oncidium Gower Ramsey at

different growth stages (n=7).
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Fig. 12. Changes of water content (% fresh weight) of various plant parts in Oncidium

Gower Ramsey at different growth stages (n=7).

65



v mmmm ROOtS
"| === Back pseudobulbs
—= Back leaves
6 - === Current pseudobulb
===~ Current leaves
—— Infloresence
5 4==3 New shoot
ce
o
3 N
O
5
o 2 -
@)
1 -
0 -
1 -
2 I I I I I I I I I I

O 4 8 12 16 20 24 28 32 36
Time (weeks)

DRERERS ERE T PN Y TR X I =

Fig. 13. Changes of carbon content in Oncidium Gower Ramsey at different growth

stages (n=7).
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Fig. 15. Changes of carbon concentration of various plant parts in Oncidium Gower

Ramsey at different growth stages (n=7).
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Fig. 16. Changes of carbon distribution in Oncidium Gower Ramsey at different growth

stages (n=7). Total carbon content in plant = 100%.
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Fig. 17. Changes of nitrogen content in Oncidium Gower Ramsey at different growth

stages (n=7).
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Fig. 18. Changes of nitrogen content of various plant parts in Oncidium Gower Ramsey

at different growth stages (n=7).

71



25+ + 25
2.0 1 + 20
15 ¢+ k! - - 1.5
1.0 + + 10
05+ + 05
A. Whole plant B. Roots
- OO [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ [ [ [ [ [ [ [ [ 00
R 25+ + 25
S 20 + 20
® 15+ + 15
g o7 I\*i—k!-y"i\y- "
&)
S 05 <4 05
S C. Back leaves D. Back pseudobulbs
8 Oo [] [] [] [] [] [] [] [] [] [] [ [ [ [ [ [ [ [ [ [ 00
D 25 - + 25
= 204 + 20
Z
15+ + 15
1.0 4+ W‘ 1.0
05+ - 0.5
E. Current leaves F. Current pseudobulb
(] (] (] (] (] (] (] (] (] (] [ [ [ [ [ [ [ [ [ [
00 ) ) ) ) ) ) ) ) ) ) 00
20+ 0 4 8 12 16 20 24 28 32 36
' —e— | nflorescence )
304 —o0— New shoot Time (weeks)
20+
10 +
G
0.0 ———————

[ [

) )

0 4 8 1216 20 24 28 32 36
Time (weeks)

B 19. ~ < GowerRamsey # £ iF#H PN L3N F kR B
Fig. 19. Changes of nitrogen concentration of various plant parts in Oncidium Gower
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Fig. 20. Changes of nitrogen distribution in Oncidium Gower Ramsey at different
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B 22. % < Gower Ramsey £ A(A)~B(B)~C(C)2 D(D)& TR 2. {5tk °

Fig. 22. Oncidium Gower Ramsey with grade A (A) , B (B), C (C), and D (D) inflorescence.
Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has eight or more side branches; B: Inflorescence is

between 78 to 88 cm in length and has five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has three or more

side branches; D: Inflorescence is less than 68 cm in length and has one or two side branches.
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Fig. 23. Dry matter distribution in Oncidium Gower Ramsey with different
inflorescence grades (n=6); inflorescence included (A), or inflorescence not included
(B).

Total dry matter in plant = 100%.

Index for inflorescence grading. A: Inflorescence is more than 88 c¢cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 24. Carbon concentrations of various plant parts in Oncidium Gower Ramsey with
different inflorescence grades.

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 25. Carbon distribution in Oncidium Gower Ramsey with different inflorescence
grades (n=6); inflorescence included (A), or inflorescence not included (B).

Total carbon in plant = 100%. Index for inflorescence grading. A: Inflorescence is more
than 88 cm in length and has eight or more side branches; B: Inflorescence is between
78 to 88 cm in length and has five or more side branches; C: Inflorescence is between
68 to 78 cm in length and has three or more side branches; D: Inflorescence is less than

68 cm in length and has one or two side branches.
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Fig. 26. Nitrogen concentrations of various plant parts in Oncidium Gower Ramsey with

different inflorescence grades.

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has eight or more side

branches; B: Inflorescence is between 78 to 88 cm in length and has five or more side branches; C:

Inflorescence is between 68 to 78 cm in length and has three or more side branches; D: Inflorescence is

less than 68 cm in length and has one or two side branches. Mean with the same letters were not

significant by LSD test at P < 0.05.Bars indicate standard error of the means; n =6.
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Fig. 27. Nitrogen distribution in Oncidium Gower Ramsey with different inflorescence
grades (n=6); inflorescence included (A), or inflorescence not included (B).

Total nitrogen in plant = 100%. Index for inflorescence grading. A: Inflorescence is
more than 88 cm in length and has eight or more side branches; B: Inflorescence is
between 78 to 88 cm in length and has five or more side branches; C: Inflorescence is
between 68 to 78 cm in length and has three or more side branches; D: Inflorescence is

less than 68 cm in length and has one or two side branches.
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Fig. 28. Carbon to nitrogen ratios of various plant parts in Oncidium Gower Ramsey

with different inflorescence grades.

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has

eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has

five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has

three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.



>

N w S o1
!
18
H

bc

1
)
(@)

Shoot / root ratio
(Dry weight)

[EEN
1
)

010
[l
1

N
!
1
H
H

N W

Shoot / root ratio
(Carbon)
H
[
]

|

Shoot / root ratio

0 T T T T
A B C D

I nflor escence grade

i\
X

tep

oy

[

~

Z
d

E %R 2% v i Gower Ramsey {81k » 3+ F JRE7 T
FREOL i -

Shoot * 4ri - & 2 $938{2 2 {HRERICE ;5 root © EHRIIIGCE o

Fig. 29. Shoot to root ratios of dry weight (A), carbon (B), and nitrogen (C) in

Oncidium Gower Ramsey with different inflorescence geades.

Shoot: Total plant dry weights without roots and inflorescence; root : dry weight of
roots. Index for inflorescence grading. A: Inflorescence is more than 88 cm in length
and has eight or more side branches; B: Inflorescence is between 78 to 88 cm in length
and has five or more side branches; C: Inflorescence is between 68 to 78 cm in length
and has three or more side branches; D: Inflorescence is less than 68 cm in length and
has one or two side branches. Mean with the same letters were not significant by LSD

test at P < 0.05.Bars indicate standard error of the means; n =6.
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Fig. 30. Relationship between inflorescence length (A), branch number (B) and total
plant dry weight in Oncidium Gower Ramsey (n=24).

Index for inflorescence grading. A: Inflorescence is more than 88 c¢cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 31. Relationship between inflorescence length (A), branch number (B) and total
plant carbon content in Oncidium Gower Ramsey (n=24).
Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has

three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 32. Relationship between inflorescence length (A), branch number (B) and total

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has

three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
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Fig. 33. Relationship between inflorescence length (A), branch number (B) and total
plant carbon concentration in Oncidium Gower Ramsey (n=24).

Index for inflorescence grading. A: Inflorescence is more than 88 c¢cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 34. Relationship between inflorescence length (A), branch number (B) and total

plant nitrogen concentration in Oncidium Gower Ramsey (n=24).

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has

eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has

five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has

three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 35. Relationship between inflorescence length (A), branch number (B) and total
plant carbon nitrogen ratio in Oncidium Gower Ramsey (n=24).

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or

two side branches.
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Fig. 41. Glucose concentrations of various plant parts in Oncidium Gower Ramsey with
different inflorescence grades.

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 42. Fructose concentrations of various plant parts in Oncidium Gower Ramsey with
different inflorescence grades.
Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 43. Sucrose concentrations of various plant parts in Oncidium Gower Ramsey with
different inflorescence grades.
Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 44. Starch concentrations of various plant parts in Oncidium Gower Ramsey with
different inflorescence grades.

Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 45. Non structure carbohydrate concentrations of various plant parts in Oncidium
Gower Ramsey with different inflorescence grades.
Index for inflorescence grading. A: Inflorescence is more than 88 cm in length and has
eight or more side branches; B: Inflorescence is between 78 to 88 cm in length and has
five or more side branches; C: Inflorescence is between 68 to 78 cm in length and has
three or more side branches; D: Inflorescence is less than 68 cm in length and has one or
two side branches. Mean with the same letters were not significant by LSD test at P <

0.05.Bars indicate standard error of the means; n =6.
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Fig. 46. Changes of spiking percentage(A) and harvestable inflorescence number (B) in
Oncidium Gower Ramsey from 6 June, 2009 to 9 May, 2010.

Index for inflorescence grading. A: Inflorescence length is more than 100 cm, has eight

or more side branches; B: Inflorescence length is between 90 to 100 cm, has five or

more side branches; C: Inflorescence length is between 80 to 90 cm, has three or more

side branches; D: Inflorescence length is less than 80 cm, has one or two side branches.
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Fig. 47. Changes of inflorescence grade distribution in Oncidium Gower Ramsey from 6
June, 2009 to 9 May, 2010.

Index for inflorescence grading. A: Inflorescence length is more than 100 cm, has eight
or more side branches; B: Inflorescence length is between 90 to 100 cm, has five or
more side branches; C: Inflorescence length is between 80 to 90 cm, has three or more

side branches; D: Inflorescence length is less than 80 cm, has one or two side branches.
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Fig. 48. Growth status of Oncidium Gower Ramsey at June and September, 2009.
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Fig. 49. Growth status of Oncidium Gower Ramsey at December, 2009 and March,
2010.
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Fig. 50. Dry matter distribution in Oncidium Gower Ramsey in different month from 6
June, 2009 to 9 May, 2010 (n=6); inflorescence included (A), or inflorescence not
included (B).

Total dry matter in plant = 100%.
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Fig. 51. Carbon concentration of various plant parts in Oncidium Gower Ramsey in
different month from 6 June, 2009 to 9 May, 2010 (n=6).
Mean with the same letters were not significant by LSD test at P < 0.05.
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Fig. 52. Carbon distribution in Oncidium Gower Ramsey in different month from 6 June,

2009 to 9 May, 2010 (n=6); inflorescence included (A), or inflorescence not included
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Total carbon content in plant = 100%.
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Fig. 53. Nitrogen concentration of various plant parts in Oncidium Gower Ramsey in
different month from 6 June, 2009 to 9 May, 2010 (n=6).
Mean with the same letters were not significant by LSD test at P < 0.05.
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Fig. 54. Nitrogen distribution in Oncidium Gower Ramsey in different month from 6
June, 2009 to 9 May, 2010 (n=6); inflorescence included (A), or inflorescence not
included (B).

Total nitrogen cintent in plant = 100%.
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Fig. 55. Carbon to nitrogen ratio of various plant parts in Oncidium Gower Ramsey in
different month from 6 June, 2009 to 9 May, 2010 (n=6). Mean with the same letters
were not significant by LSD test at P < 0.05.
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Fig. 56. Shoot to root ratio of dry weight (A), carbon (B), and nitrogen (C) in Oncidium
Gower Ramsey in Oncidium Gower Ramsey in different month from 6 June, 2009 to 9

May, 2010 (n=6). Shoot: Total plant dry weights without roots and inflorescence; root :

dry weight of roots. Mean with the same letters were not significant by LSD test at P
<0.05.
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Fig. 57. Oncidium Gower Ramsey with different bud numbers.

A:1V, with 1 vegetative bud; 2V, with 2 vegetative buds; 3V, with 3 vegetative buds;
1V+1F, with 1 vegetative bud and 1 flower bud. B: with 1 vegetative bud. C: with 2
vegetative buds. D : with 3 vegetative buds. E: with 1 vegetative bud and 1 flower bud.
White bar indicates 35 cm. White circules indicate vegetative buds and white arrow

indicates flower bud.
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Fig. 58. Dry matter distribution in Oncidium Gower Ramsey with different type and
number of buds (n=9); vegetative bud and flower bud included (A), or vegetative bud
and flower bud not included (B). 1V, with 1 vegetative bud; 2V, with 2 vegetative buds;
3V, with 3 vegetative buds; 1V+1F, with 1 vegetative bud and 1 flower bud.

Total dry matter in plant = 100%.
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Fig. 59. Carbon concentration of various plant parts in Oncidium Gower Ramsey with
different type and number of buds (n=9).

1V, with 1 vegetative bud; 2V, with 2 vegetative buds; 3V, with 3 vegetative buds;
1V+1F, with 1 vegetative bud and 1 flower bud.Bars indicate standard error of the

means. Mean with the same letters were not significant by LSD test at P < 0.05.
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Fig. 60. Carbon distribution in Oncidium Gower Ramsey with different type and
different type and number of buds (n=9); vegetative bud and flower bud included (A),
or vegetative bud and flower bud not included (B). 1V, with 1 vegetative bud; 2V, with 2
vegetative buds; 3V, with 3 vegetative buds; 1V+1F, with 1 vegetative bud and 1 flower
bud. Total carbon in plant = 100%.
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Fig. 61. Nitrogen concentration of various plant parts in Oncidium Gower Ramsey with
different type and number of buds (n=9).1V, with 1 vegetative bud; 2V, with 2
vegetative buds; 3V, with 3 vegetative buds; 1V+1F, with 1 vegetative bud and 1 flower
bud. Bars indicate standard error of the means. Mean with the same letters were not

significant by LSD test at P < 0.05.
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Fig. 62. Nitrogen distribution in Oncidium Gower Ramsey with different type and
different type and number of buds (n=9); vegetative bud and flower bud included (A),
or vegetative bud and flower bud not included (B). 1V, with 1 vegetative bud; 2V, with 2
vegetative buds; 3V, with 3 vegetative buds; 1V+1F, with 1 vegetative bud and 1 flower

bud. Total nitrogen in plant = 100%.
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Fig. 63. Carbon to nitrogen ratio of various plant parts in Oncidium Gower Ramsey with
different type and number of buds (n=9). 1V, with 1 vegetative bud; 2V, with 2
vegetative buds; 3V, with 3 vegetative buds; 1V+1F, with 1 vegetative bud and 1 flower
bud. Bars indicate standard error of the means. Mean with the same letters were not

significant by LSD test at P < 0.05.
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Fig. 64. Shoot to root ratio of dry weight (A), carbon (B), and nitrogen (C) in Oncidium

Gower Ramsey in Oncidium Gower Ramsey with different type and number of buds
(n=9). Shoot:Total plant dry weights without roots and inflorescence; root: dry weight of
roots. 1V, with 1 vegetative bud; 2V, with 2 vegetative buds; 3V, with 3 vegetative buds;

1V+1F, with 1 vegetative bud and 1 flower bud. Bars indicate standard error of the

means. Mean with the same letters were not significant by LSD test at P < 0.05.
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