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Fig. 1. Effects of drought on water content (A, C) and EC (B, D) of the substrate in medium-sized

(in 7.5 cm pot) and large-sized (in 10.5 cm pot) Phalaenopsis Sogo Yukidian ‘V3’. Arrows
indicate watering times for the irrigation treatment. Bars indicate SEs (n = 6)
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Fig. 2. Effects of drought on chlorophyll fluorescence values (Fv/Fm) in young leaves (A) and
mature leaves (B) of medium-sized plants (in 7.5 cm pot), and in young leaves (C) and
mature leaves (D) of large-sized plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘V3’.
Arrows indicate watering times for the irrigation treatment .Bars indicate SEs (n = 6)
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Fig. 3. Effects of drought on CO, assimilation rate in young leaves (A) and mature leaves (B) of
medium-sized plants (in 7.5 cm pot), and in young leaves (C) and mature leaves (D) of
large-sized plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘“V3’. Arrows indicate
watering times for the irrigation treatment .Bars indicate SEs (n = 6)
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Fig. 4. Effects of drought on stomatal conductance in young leaves (A) and mature leaves (B) of
medium-sized plants (in 7.5 cm pot), and in young leaves (C) and mature leaves (D) of
large-sized plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘V3’. Arrows indicate
watering times for the irrigation treatment .Bars indicate SEs (n = 6)
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Fig. 5. Photos of the medium-sized (in 7.5 cm pot) (A) and large-sized (in 10.5 cm pot) (B)

Phalaenopsis Sogo Yukidian V3’ after drought for 25 days. Arrows indicate that lower
leaves drooping due to water loss

Z% 1. RS Sogo Yukidian “V3* g (7.5 cm 4% ) KA (105 cm (%) #2525 Kig 2
HZ o~ fFE
Table 1. Fresh and dry weight in the medium-sized plants (in 7.5 cm pot) and in large-sized plants
(in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘V3” after drought for 25 days

Shoot Shoot Shoot Root Root Root
Plant size Treatments FW DW DW/FW Fw DW Dw/Fw

(g) (8) (%) (g) (8) (%)

Medium drought 32.6 2.9 9.1 22.4 34 15.0

(in 7.5 cm pot) irrigation 53.0 3.7 7.0 28.9 3.3 11.3
Significance’ v . . . NS v

Large drought 85.3 6.5 7.6 46.9 5.7 12.9

(in 10.5 cm pot)  irrigation 112.3 7.3 6.5 60.8 5.5 9.1
Significance’ ' NS NS ' NS "

* R H BEE RO/ NI S (E

Means separated within sizes within columns.

TS5 YRR ttest IUETR R EEE ~ B (P <0.05) B (P<0.01) (n=3) -
", "Nonsignificant or significant at P < 0.05, 0.01 by t-test (n = 3).
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Fig. 6. Effects of different irrigation frequencies on substrate water content (A) and EC (B) in large-
sized plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘V3’. D: drought; C: normal
irrigation (irrigated on days 13 and 25); E: early irrigation, rewatering before a significant
decline in CO:2 assimilation rate (on day 20); L: Late irrigation, rewatering after a significant

decline in CO: assimilation rate (on day 27). Red markers indicate the timing of irrigation
for each treatment. Bars indicate SEs (n = 8-12)
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Effects of different irrigation frequencies on CO, assimilation rate (A) and stomatal
conductance (B) in large-sized plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian ‘V3’.
D: drought; C: normal irrigation (irrigated on days 13 and 25); E: early irrigation, rewatering
before a significant decline in CO: assimilation rate (on day 20); L: Late irrigation,
rewatering after a significant decline in CO: assimilation rate (on day 27). Red markers
indicate the timing of irrigation for each treatment. Bars indicate SEs (n = 8-12)
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2. AFEDZERE TR Sogo Yukidian “V3* A (10.5 cm &€ ) §Z ~ fEEZPE
Table 2. Effects of different irrigation frequencies on fresh and dry weight in the large-sized plants
(in 10.5 cm pot) of Phalaenopsis Sogo Yukidian V3’

Treatments” Shoot FW  Shoot DW Shoot DW/FW RootFW  Root DW  Root DW/FW

(8) (8) (%) (8) (8) (%)
D 1433 ¢ 11.1¢c 78a 82.7b 109a 13.1a
C 16421 11.7b 72a 1114a 112a 10.0b
E 179.5 a 13.5a 73a 1174 a 11.8a 10.1b
L 168.8 ab 12.9 ab 7.6a 105.1a 10.6 a 93b

"D EZF C AT (55 13~ 25 K3E) ¢ E - CO, [AEREE MREARE (5520 Kt )
L : CO, [EMbARBEE TIRLFE (5527 Ki%)

D: drought; C: normal irrigation (irrigated on days 13 and 25); E: early irrigation, rewatering before
a significant decline in CO, assimilation rate (on day 20); L: Late irrigation, rewatering after a
significant decline in CO, assimilation rate (on day 27).

¥ BULSD #@iEik (P < 0.05) TS M- P {EZ TS E (n=4).

Mean separation within columns by LSD test at P < 0.05 level (n = 4).

R 3. AEFEEFEBMITERS Sogo Yukidian “V3® A (10.5 em FfE) BIIEZ R E
Table 3. Effects of different irrigation frequencies on flowering performance in the large-sized
plants (in 10.5 cm pot) of Phalaenopsis Sogo Yukidian V3’

Treatments” Spiking Flowering Flower no.  Flower diameter ~ Stalk length
(%) (%) (cm) (cm)
D 100 (8/8) 37.5 (3/8) 10.7 a¥ 114a 89.6 a
C 100 (8/8) 100.0 (8/8) 11.3a 11.7a 90.8 a
E 100 (8/8) 100.0 (8/8) 109 a 11.5a 87.6 a
L 100 (8/8) 62.5 (5/8) 10.8 a 11.5a 87.8a

"D: HZ5 C BT (55 13~ 25 K ); B: CO, [AMLREIE TIRARE (5520 K% ), Lt
CO, [FUEREE TR (55 27 KiFE)

D: drought; C: normal irrigation (irrigated on days 13 and 25); E: early irrigation, rewatering before
a significant decline in CO, assimilation rate (on day 20); L: Late irrigation, rewatering after a
significant decline in CO, assimilation rate (on day 27).

¥ BLLSD i@iEik (P < 0.05) HET &M P {EZE TS E (n=38).

Mean separation within columns by LSD test at P < 0.05 level (n = 8).

¥ &

B REETE TRGY - EEY 1R 1 JOK - KEd 2 83 1 0K IWRERERER
RN =Z A2 H G - SR — RS BIE IR T R WA BB R AR E - IEHET ~ R
RZR KRB A2 ERR > R~ REFERERYECORER I T AR E 15 K 21 Kik - TRl
B EREEKE N EKS &R TR - ECHE LFF » MIEEE/ME EC4J0.7 ~ 0.8dSem™ »
FFIEER 20 RKEFFEE 1.3 ~ 1.5 dSem™ > Y 2.5 T AP E/KT & & NHEE EC E
EFHHEREEE AR 3.5 T ARV R (B 1) - /1 EC i85 S SR S i - HikR
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B E EC B2 EIRZY A 1.5 dSem™ @ ARl EC [EHE &R - RILHEHR 2
Kbt e EFHBEREE RN BN T REZE

BEGRECE AV HEEY S F AN SEERER AR FvFm" » IEEEY)
fy Fv/Fm {547 0.75 ~ 0.85" > i@ (di FO _E7f » Fm FREMEE Fv/Fm R Y o 3B —
o SR SR BT Fv/Fm 57 RETRE B AR e EENE 1R 25 K Fv/Fm
HUHBETIE (8 2A ~ B) > iKY Fv/Fm {F 25 RAVEZF BARTERMEAE 20 - H IR
1 BiRz SR I NREIE 72 52 (8 2C ~ D) » BUREEARZEOL(E Fv/Fm R GE Ry ik a2
BRI ROREEAEAE -

B T P B BLR B RZ S 15 ~ 25 Ri% - CO, [EMLRBLRFLEEFAIA TIE » XA
FHIE T ~ B EREUE T RERCH TEHE (B 3 ~ 4) - SR FEIEY) CO, FLREBLIR
FLERETEY  FIUEST (Phaseolus vulgaris) 5 11727 1% 2 KA E T " - &4 (Vitis
berlandieri x Vitis rupestris) 7K 4 ~ 8 Kfy CO, [EL5(E A FLE B G REESE© -
EEEE (Salvia splendens ‘Bonfire Red’) BIEEAE (Catharanthus roseus ‘Cooler Peppermint’) §Z
7~ 14 Ktk CO, FEMLRMITHHE " - Wi i B A E I e2 2 > o~ K 25 KRR
B AT —ERY CO, [EMLHELRFLE - LHEHEE ([E 3 ~ 4) - B AMITE HBEEY
HEEAEATE R BE DS A B AEE @ o T R S S A R T i B EREERY CO, [FIERELSE
FLEE T FEoH IR - BURBGAERGE G E Rz T BRI E BT -

BRI R~ KA 25 REZRI% - & MU EEMFIAOK T E ([ 5) » iz R4 EE
fif ~ iz EE DR AR A RO AR > MK E R4 A SRR - e 2
(F1) - FZRERFEMEY CO, FLZAIN » IRe HEANHE S SLBELLHARE KPR Y > & EEY
LRERD O GENAGIEARLEREER (B3 B4 F 1) BER25 RVEZREEYH
A RE TP S RRE E ~ RIS EREA R MAER P EITHZE ~ (F105K 25 K&
TITEETER ~ EVEREIR A E -

BRI 2 CAM 188 > A RETTOLRIE > i EAFTBIRFLMEST CO, [FMER O sllh—
HEEGE R OLE ~ CO, FML%E ~ RALEEHUZERIER—Z(E2-3-4)  FURPtAE
JAQUBET - IR Edessa’ #2756 #1% CO, FEMLREEZE 0 iff Fv/Fm MEREZ (L O - #it
V3 RERREE 21 KBRS FEBHTE R CO, FLRBUR LT HEEIRK - (HEELR R B4
BATE MRS (0 o TEAGZROE(E Fv/Fm (AFERESL PS TTHYRARER » At Enst e
T 25 REZHECE IR FALRARA ~ CO, EMLE TR - (HEGET MR 2% D AVIIRE -

KBl > B RIZFEHAZE 35 X > WS EHB —EREE N EZER R R
BN ERHEEEHIAEE Y CO, [FLRELR AR - BEl—45 50, > /M8 EC HEEK &
BT B - HRRERIEK > SRS T 2 UK BT REMER K e s B
1 TOKATER FIRAG 2 4 BB B AR B A 22 A % R EC HEFA 2= BT EFE#
1.5dSem™ LAF ([E6) -

B (B 7 SR ARSI S SR L Y I K 25 12 19~ 25 RIBIRIRE
A CO, [EMLFERFLEEH v R ET - B T3E - 12 7R3 DU B AR 584l
REEERAEE (B 7)  SfBaiirra i (BEET) 89 CO, FM LR R FLEEHHEH]
HIEFT TR - AT RE R R ARSI REATVR ~ % ~ RS HEER R E - fYEEH
RRRELIMART T o AatBass S8R5 2 JUKRVBITER L - B R0 1 TUKRYIRRIRIR
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8 BB A S V3 AR - R

FER A R AR SR AHATEE - AR ~ R EERAR (R 2) > BURBITRRE RS 7
Mz T > G258 25 KRG EEERALLEPA ~ CO, FER TR > (B A KRR FEEHE R
A RPZEAIR -

ERfEEAE  @EETREN - IRPWE RN B ARz 8 LR
BEAR (R2) ERERENRHEA S BIRERIIC - 7Y CO, FMERTIEAT (%20 X)
FERIRAR SRR TS - BUET TR —ERETRE 100% FHAT - i CO, FEMLE FRER (5526 KX)
FERE WAL SR BRI BT R AR 62.5% (R 3) » ST B AL IRIR S AT PR KO PR B 1R
REFIRE - EFCREAERBHESE - SALEFE (BIEREH ) - AUTFTEER ] BBk A
KR F AT ERHBAC B IR RG2S - KEREFHE (> 25 R ) B2FR WAE S HE i1k
BLEFEMA » R EARTIER - &R EMERAIFITER - SURTE HETER V3 &
30 ~ 50 KAKfHz PR EHTER EITEAE - fOME SR Y AR R TSR
FEEA TR AEEGE - FIAA TR RRUR) » TGRSR (reactive oxygen species, ROS) 14
MIBAR AL O -

R

AR TE 4 R O R AE - T R ERE R FORSLEE B
BRIy E R TR ~ AIE Ry E AR - TERENERY CO, FIEREE T AR IR 22 -
DIt PRILE AR EARIIE - AW FE4EH o] F R S50k Rl 6 /K Rk B4 A R ez S A /K B B

5% .
5| 3Bk
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Effects of drought and irrigation frequencies
on photosynthesis, growth, and flowering in
Phalaenopsis V3!

Yang, Y.

Abstract

Phalaenopsis is one of the most important exported floral crops in Taiwan. Its production
requires a long cultivation period and consumes a large amount of labor and resources for irrigation.
However, there has been little research focusing on the physiological responses to irrigation
frequency and its subsequent effects on flowering, and there is a lack of indicators for water
management in Phalaenopsis. This study investigated the effects of drought stress (25~35 days) and
irrigation frequency on the CO, assimilation rate, growth, and subsequent flowering performance
of Phalaenopsis at different vegetative growth stages. Medium-sized plants (9 months old, grown
in 7.5 cm pots) and large-sized plants (11 months old, grown in 10.5 cm pots) of Phalaenopsis
Sogo Yukidian V3’ were used. When the substrate water content dropped below 10%, observed
on day 15 in medium-sized plants and day 25 in large-sized plants, the leaf CO, assimilation rate
and stomatal conductance declined significantly, but recovered after rewatering. This reduction was
more pronounced in mature leaves than in young leaves, and in medium-sized plants than in large-
sized plants. After drought stress, biomass was also more significantly reduced in medium-sized
plants. Chlorophyll fluorescence parameter Fv/Fm, a normally used stress indicator, was relatively
insensitive to drought in Phalaenopsis. Furthermore, large-sized plants were subjected to four
different irrigation frequencies: drought, normal irrigation, rewatering before the decline in CO,
assimilation, and rewatering after the decline in CO, assimilation, to compare their CO, assimilation
rate, growth and subsequent flowering performance. Results showed that plants rewatered before
the decline in CO, assimilation and those with normal irrigation had no significant differences in
CO, assimilation rate, biomass, or subsequent flowering quality. However, plants rewatered after
the CO, assimilation rate had declined exhibited significantly lower flowering rates. In conclusion,
drought stress during the vegetative growth stages significantly affects photosynthesis, growth and
subsequent flowering in Phalaenopsis, with medium-sized plants being more susceptible. The CO,
assimilation rate and stomatal conductance of mature leaves were sensitive to drought and may
serve as indicators for irrigation management in Phalaenopsis.

What is already known on this subject?
Instruments for measuring substrate moisture content and photosynthesis in Phalaenopsis.

What are the new findings?
This study clarified the effects of substrate moisture levels and irrigation frequencies on
photosynthesis, growth and subsequent flowering in Phalaenopsis at vegetative growth stage.

What is the expected impact on this field?

The results observed in this study may serve as a reference for water management in water
saving cultivation and long-term drought shipment in Phalaenopsis, and may contribute to
improved water use efficiency.

Key words: Orchid, Photosynthesis, CO, assimilation
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