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Changesin Floral Morphology and Effects of CPPU on Flowering of
Cymbidium ensifolium
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Abstract: Cymbidium ensifolium ‘Dongfang Honghe’, as a new cultivar of C. ensifolium, has an elegant posture and a
distinctive pink-white colour, which is of high value for garden application. In order to deeply understand the flower
formation rules of C. ensifolium, and to produce high-quality flowers to meet the demand of the holiday market,
‘Dongfang Honghe’ was used as the experimental material to elaborate the morphological change process of flower buds
and flower development during the process of flower formation, and to study the effect of forchlorfenuron (CPPU) on its
flowering period and blooming quality. The process of flower bud differentiation was divided into six periods according
to the results of paraffin sections: floral primordial induction, inflorescence primordial differentiation, floral primordial
differentiation, sepal primordial differentiation, petal primordial differentiation, as well as the stage of gynostemium and
pollen block differentiation. The process of flower development was divided into six periods according to the character-
istics of the morphology changes of inflorescences: the end of inflorescence bud differentiation, bract wrapping period,
inflorescence elongation period, coloring period of flower buds, blossom period and flower wilting period. Spraying
CPPU and cytokinin could advance the flowering period of C. ensifolium by about 1 month, among which 1 g/L
CPPU+1 : 1000 cytokinin had the best effect, and the treatment entered into the stage of flower development in 44 d.
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The flowering period was advanced by 26.55 d, and the duration of blooming was prolonged by 1.89 d compared with
that of the control, and the flower buds increased by 0.54 per pot, and the scape diameter was thickened by 0.28 mm. It
is assumed that CPPU stimulates the cell division of pseudobulbs, prompts their expansion, and then accumulates suffi-
cient nutrients for the transformation of flower formation. In this study, the flowering process in ‘Dongfang Honghe’
was delineated, which provides key information for the subsequent in-depth study of the mechanism of flower formation
to determine the sampling period and the prediction of flowering time in the industry. The effect of CPPU on the flow-
ering of ‘Dongfang Honghe’ was investigated, which lays a theoretical basis for the establishment of a precise technical

system of flower regulation.
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A ERUEE S B~C: EFRUESEM; D NMEBEEMEN; E: EEEUEMUN; F~G: fEMEUEE; HoL & AR KA
WP GC: ERKHE; IN: JEJPIRHE: FL: /MEREE; SE: A3k PE: ERIEHE: L. Bl GY. G8HEE,
PO: fEMEL; AC: ZiE; R: &
A: Floral primordial induction stage; B—C: Inflorescence primordial differentiation stage; D: Floral primordial differentiation stage; E: Sepal
primordial differentiation stage; F-G: Petal primordial differentiation stage; H-1: Gynostemium and pollen block differentiation stage;

GC: Growth cone; IN: Inflorescence primordium; FL: Flower primordium; SE: Sepal primordium; PE: Petal primordium; L: Labellum;
GY: Gynostemium primordium; PO: Pollen block; AC: Anther cap; R: Rostellum.

Bl B#ZRAAENEFHLITE

Fig. 1 Flower bud differentiation process of C. ensifolium ‘Dongfang Honghe’
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NETHEG (T 30 ). BER/INAEZK 5332 i/ Gl SN Z WA AE  JERET E i A0 s it T D
GAWIINTE, MWoBrE @ 5] 2 béﬁéﬁiﬂ@é%i 25 A AR B 24 MR AT RE 7 1N 5 L ARk B (] 3P~
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A: TSRS R B WAL IS, C: A IS D: BENWNIET; E. 1. M. Q: /ME; F. J. N,
R: /MEHFIE; G, K. O. S: aEMHIE,; H: GEBEHAET,; L BP0, P A7 M5BT,
O: M, GY: &M LS: M%)y, DS: H# )y P: 6; L: J§W; LA: WA,
A: Realistic view of the late stage of inflorescence bud differentiation; B: Flower buds with bracts; C: Flower buds without bracts;
D: Inflorescence in the early stage of the wrapping period; E, I, M, Q: Small flowers; F, J, N, R: Vertical sectional view of small
flowers; G, K, O, S: Anatomical diagram of flower organs; H: Inflorescence in the late stage of the wrapping period;
L: Inflorescence in the early stage of elongation; P: Inflorescence in the late stage of elongation; PO: Pollen block;
GY: Gynostemium primordia; LS: Lateral sepals; DS: Middle sepals; P: Petals; L: Labellum; LA: Lamella.

B2 BEXRALAFGERXEHN 3HE

Fig. 2 The first three periods of flower development in C. ensifolium ‘Dongfang Honghe’
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A, H. 1. O: f£J¥; B. E. J. M. P: /M¥E; C. F. K:
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MEHFIE; D, G, L. N, Q. R, S: fEavEfEHIE
= fr; DS:

hEE R P fEME; L. JBlE; LA: R A

A, H, I, O: Inflorescence; B, E, J, M, P: Small flowers; C, F, K: Vertical sectional view of small flowers; D, G, L, N, Q, R,
S: Anatomical diagram of flower organs; PO: Pollen block; GY: Gynostemium primordia; LS: Lateral sepals; DS: Middle sepals;
P: Petals; L: Labellum; LA: Lamella.

B3 BEZRFLAGELZER 31HH
Fig. 3 The last three periods of flower development in C. ensifolium ‘Dongfang Honghe’
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Tab. 2 Effects of CPPU treatments on flowering period of C. ensifolium ‘Dongfang Honghe’
b3 WAL FEAE I RAE 1E TFAER
Treatment Initial flowering period/d Blooming stage/d Last flowering period/d Florescence/d Flowering rate/%
CK 79.11£2.93% 83.78+2.95% 94.11+£3.18° 15.00+1.80° 77.50+£2.12°
P, 48.50+0.71¢ 50.50+0.71°¢ 62.50+0.71° 14.00+0.00° 8.50+12.02°
P, 52.56+3.84¢ 57.11+4.34¢ 69.44+4.39¢ 16.89+2.21° 63.00+3.60
Ps 59.2942.63° 64.71+2.98° 75.43+4.04° 16.14+2.12° 56.50+9.19°
P, 65.50+2.65° 71.50+5.26° 81.25+1.89" 15.75£2.22° 62.00+£1.41%

T RSV A /NG 5B 3R A B 22 5 2% (P<0.05) -

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).

a4 d AL REE (E4),
24 BAELBENEZFRFLATAERERMN
=AU

R 2% A BB 6% 2 2R D7 £ 4T (1) T A Al B
WESEINAE 2R R, FE W R R IR g In, &
TR RS0, TE Py A BR BRI K
R T HREPR I IE AR . B3R 3 AT,
Py AL SR AR e it B e A, P R ALAE 2R 1.31 4
B E N 4.94 SRFAEE HREN
2.65 mm, PN AT S N AR
TR KT CK, HERABE . B
R T 1 o/L 5, FRAES RS (BRAE
RSN ) BB EE R TR, B S dER

C (40 d)

E (49 d)

I R R W B = A M T IR AEdh R ks (T Py
AR BEITAER A, WORSHITAEXT HL I ).

3 Wit
31 B=FRALAFTRFISUEBREREN

T AE 2 o0 AR B R A K LI 1] 2L B
AR BB EZAR A, RARIAL Ry e
e S BLAE RS R 4% B G SRRl 2 — o ARDFSEAR
A RSV R S52R, R E 22 AR5 £ AL 2R o At e
Or NI S AT IR L NE S
AR AR L] AR I A I DL
AR P A 6 I, 22 RHE AN E
K ZRACR P R, HAEZF e R S

D (44 d)

A QEEE 30 d BEAEZEMER Y B A0HE 35 d HEAAEZE MBI C: AbEE 40 d HEAFEZF LRI
D: AbBE 44 d AR E BB E: ALBL 49 d BIRKEBEALEF AT Fo b 3E 54 d RPEEE ARIAEN]; G: A3 60 d ik AREAENT
A: 30 days of treatment entered the early stage of flower bud differentiation; B: 35 days of treatment entered the middle stage of flower bud
differentiation; C: 40 days of treatment entered the late stage of flower bud differentiation; D: 44 days of treatment entered the flower devel-
opment stage; E: 49 days of treatment was about to enter the inflorescence elongation stage; F: 54 days of treatment was about to enter the
initial bloom stage; G: 60 days of treatment entered the full bloom stage.

4 P AbIE T FE I (8] £ i

Fig. 4 Flowering time circuit diagram of P, treatment
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Tab. 3 Effects of CPPU treatments on flowering quality of C. ensifolium ‘Dongfang Honghe’

[ i

s AR I fedk ik LR Infforescen
Treatment Number of flower buds ower number per Flower diameter/cm Scape length/cm nilorescence
flowering scape diameter/mm

CK 0.77+0.09" 4.78+0.67° 4.27+0.39° 29.82+1.48° 2.37+0.27°

P, 0.09+0.12¢ 4.00+0.00° 4.05+0.07° 21.50£0.71° 2.34+0.04°

P, 1.31+£0.07° 4.94+0.94° 4.16+0.31° 28.4243.51° 2.65+0.32°

P; 1.13+0.06° 4.71+0.76° 4.08+0.17° 25.84+2.37° 2.62+0.22°

P, 0.79+0.06° 4.25+0.50° 3.95+0.09" 27.55+1.79° 2.31+0.25°

T FAVEEE S A ENG PR R A BEE 22 5 B 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).

B 5 HABALEEIL

Fig. 5 Comparison of flowering morphology among different treatment groups
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