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Impact of exogenous hormones on physiological properties and endogenous
hormone content of pedicels in Phalaenopsis spp.

HAN Xuexue, YAN Rui
(College of Wine and Horticulture, Ningxia University, Yinchuan 750021, China)

Abstract:  To clarify the effects of exogenous 6-benzylaminopurine (6-BA) and gibberellic acid ( GA;) on the
physiological characteristics and endogenous hormone content in pedicels of the Phalaenopsis variety Tiangege, and to deter-
mine the optimal concentration of exogenous hormones, this study established six treatments, including spraying with 100
mg/L 6-BA, 150 mg/L 6-BA, 200 mg/L 6-BA, 100 mg/L GA,, 150 mg/L GA,, and 200 mg/L GA,, with a distilled wa-
ter spray as the control (CK). Growth indices, physiological characteristics, photosynthetic parameters, and chlorophyll
fluorescence parameters were measured and compared. Furthermore, changes in endogenous hormone levels during the three
developmental stages of Phalaenopsis pedicels under the optimal hormone concentration were analyzed. The results demon-

strated that both 6-BA and GA, promoted leaf length and stem height growth in Phalaenopsis spp., increased the photochem-

ical quenching coefficient ( ¢P ), the maximum
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photochemical efficiency of PSIl (F /F_ ), the potential
photochemical efficiency of PSIl (F /F,), the maximum
fluorescence yield of dark-adapted leaves (F ), and the

apparent electron transfer rate ( ETR), enhanced the net
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photosynthetic rate (P, ), and inhibited the non-photochemical quenching coefficient ( NPQ ). The treatment effects of

6-BA were generally better than that of GA,, with 150 mg/L 6-BA identified as the optimal hormone concentration. Under

150 mg/L. 6-BA treatment, endogenous hormone levels in Phalaenopsis spp. pedicels exhibited dynamic changes as the ped-

icels developed. Indole-3-acetic acid (IAA), jasmonic acid (JA), and l-aminocyclopropane-1-carboxylic acid ( ACC)

were primarily active during the S1 stage, while 6-BA and abscisic acid (ABA) were mainly active during the S2—S3 sta-

ges. Significant differences in hormone concentrations across these stages indicated that pedicels development was regulated

by the synergistic action of multiple hormones. The findings of this study provide a theoretical reference for the rational ap-

plication of exogenous hormones and the regulation of pedicels growth in Phalaenopsis spp..

Key words:

W % ( Phalaenopsis spp.) N 2B 4R RY)
AT N R PR, AR R SE R (B
HER, FA R ZEEY ) EENIMEST
WHHIRZ B %, &V R Mm o SR PE b X
Ab BT, R T R AR 2 TR I 2 B AR
B b G AE A PR e JERE R B AN Rt

HMEAEYIEER R RN LA B 5N
BRI AR AL &, R +03 iz, B
CRBCHBSE TR AR K R F S I OGSk
FNIR & A E T B, Wi RERY] 6-F
LRV (6-BA ) REAE i 41 i 53 24 5 434k, 175 M 2F
WA IAE AL, JREER (GA,) W AT e SEAN AR 4
BEIACATA B ISR AL, Wang 555 BIF9E & B, 41
8 6-BA BE WA 4 4B 27 A4 1K 48 hin A B i
Yu 25 GA, Wit b 4D R AR AR, (S 57
ARSI A B A A AR HETT AR, SR T SE el A PR 1Y 2 B
PERE . Li %55 R B, 7E miR T Wi SME K 1R (SA)
5 6-BA A B TR 7 AL, S - iR R 4
PR HR I F R AE Y, fEFERIE
TG WA 2 M R AR A ) AR B A A Y DG B L, T
SEALR BT G R 22— PRIk, I S RS MR
RO R IR 2 SBR[ N PR i, e
B AERE 2 B I N IEECR AR BTG &R . H,
SR PN VR 2 X AR 2R o g 7 Al SR 4
FHT SRS ROKRE SR h YA R SR A
Xof IR 2 B9 22 4R vh T B SN R W T AE I
) A (RS, B BIF TSR FEAS Rl A e AN ) 5
SEAMEE R 2 AR K AR BRER AR DA VR S B
IR Bt LRGS0, T I ASBIFE 40 LA o 8
AR AR, T8 I AN ] 5 B 6-BA [ GAL IR
W, I A K AR B AR OGS I 5 RIS HU
WIS & i, TR /R AN A & 5 6-BA  GA X i a5
2RO B TREERN 5 A BRI, A 185 = SO

Phalaenopsis spp.; exogenous hormone; physiological mechanism; endogenous hormone

BRI S
1 MRS Tk

1.1 RIEwr#

DABSIE 2 S A E AR A 41 v i g b 6 (W B T
HEMIERE A RA ), K EE MR, 76 H G
EERERSFE 12401,

1.2 Rt

RIS T 7 B SRIX T 5 BT A FRA
AR HOYBRZE N 1T, ¥ 6-BA GA, B E 2
Bl i I, ZRIRKE 2, Lk 6 /A3, 43 ] Wt it
100 mg/L 6-BA 150 mg/L 6-BA 200 mg/L 6-BA
100 mg/L GA, 150 mg/L GA,.200 mg/L GA,, 435
FRICNTL ~T6, X BEZH ( CK) WM 28488 /K . F A 2R
10 ¥k, TR 3 WK, WO T 85 0E 2% (0 2K R i
7 d WG 1 U, ESEALBR 4 Y, T i i) s 22
AR R G S 2R M SRR bR, R
HMIGIER i KON P AEAE s LA B i B AR, 7E
HAKFEER0.5 em(S1) (1.0 em(S2) F13.0 em(S3)
If, SRAERE L A T -80 CvkAl ., M mESE 3
",

1.3 RIEIEFRAINE
1.3.1 #3t 2oh A KIgrregm 2 ST
(1A A 2 I 50, o RO s 5 2R, i
FHEbR R R 250

MR R . A RR A L RS 2 Frsg 4t ot
KRzt i B0 2 AR I BRI B v A A
R LIRS 2 o aent, ik 5E izt B i ok e
WG 5 2 1 A+ 2 8 kg 4 30 5 I g P R 5 30
(AR LMD -8 ic i of 111 = = K 28
1.3.2 i 2o A magiregml 2 AT A
KN E S AR TR s AR 2 A I
R 95% & B 4 i 5 ik ALY (POD) T



1040 AR N S o 14

2026 4F 5 42 B B S5 W

R 5 SR A A A LE 235 o SR AL S8 ( CAT)
TSR I A SR I RE R T (SS) i
SR FH R b (53 0 5 TV ME AR 1 (SP) & BER
% D is gk Y e
1.33 L9 H LSRR ETEZETR AL
HegmE GRS S E R RAE S
A VEFII E A (45, Li-6800, £ [# Li-COR 2w ™
i) WE . TR 779:00- 1100, BEHLEEE $ |
PRI RER: M E WL G AR (P,) BB (T,) R
fLREE(G,) Ml COREE(C,) . IImEE 3 K,

28 225 S B I < )R o8 i =2 St
(S . PAM-2100, 75 [ WALZ 7 &) 7% &) P i
BRVINSE, MR ISR 30 min, W 9] 46 5
(F,) I KIE(F,) IR AR (F /F,) .
HAZEVE R REL(gP) AR K R EL(NPQ) I
T LR (ETR) . MR DOEIE F AL S
YA FRA AR A AR 0 Bl , AR ] AR e
Je(F,) PSS FRCR(F /F,)
1.3.4 ¥y NRgES e FHE
T RIORRE (35 R B BT 5 (UPLC-MS/MS ) Il 2 i ¢
AR RE FRERI SRR K
2 ORFIRIE WiVEIR I ) e, TR PE 3 IREA
SRS Wy kI T | WA Rt

PRI R R HR B P VR 0B A o T S Ry
A HEFIFREL 50 mg, iIA 10 L WARTRA I (100
ng/mL) F1 1 mL $2HGA (FHEE © K - Hfig=15:4:
1R i 7E 10 min, T 4 °C .12 000 t/min &>
5 min , B EIEWOR SR, 100 pl 80% HBE-/K i
i1 0.22 wm JEME, & F IR R, LRI, O

£ 1 TEEE 6-BA GA, X2 40 # 4 KB

Mk W sh A A M, 0.04% 2 FR-/K ¥ W ; B AH,
0.04% £ B2-2 i ¥ W, Wi # 0.35 mL/min, £ i
40 C, i MEHE 2 pL, U3 45 1. WSS B R
(ESI) i BE 550 °C, 1E/ 67 2§ X F Bil o e 43l
5500 V 5-4 500 V, KA S TT 2.4x10° Pa,
14 HIERESSH

S F Microsoft Excel 2012 % PR %% #%, |
GraphPad Prism 9.1.2 &, i ik SPSS 20.0 %k {4
47 Duncan’ s ZE .,
2 HR5
21 AEESEHR 6-BA,GA, &b IE X it = 4 5 4
Al

FEE 1 AT, BE# ZMNR 6-BA 2 A3 in, EiHA%
F& R i G i SRR R A B SR T S R Y
B T2 Ab I A B WA, T2 A0 B %, Kt
P& ZEH 5 CK M ik 3] e 2 25 5 (P<0.05) , H.
5 CK ML B8 I T 51.52% (17. 82% . 19. 54% .
17.81% , 2K WAL, T3 Ab BRI A B i KA,
9 CK By 1.3 £%; B SNE GA, & /A3 in, ik A
B i TE ZEREVA R MRS M2 E 2 LT
@, [FEF TS T6 Ab3nt Fr 2k, anl&l 1 froR, T6
Ab BRI B8 ZEHLE #E/NTF CK (P<0.05) , T6 AL
ERBPIRARME, M CK 2.1 £%,5 CK 27 8%
(P<0.05), &5H 30 6-BA B A2 U FT RS K5 1)
A4 T2 A PR AR B A 5 GA I ) 1 i i 25
FHAEBH 8 A2 1 25 = 3G i, HL TS\ Te Ak 3 A 2
YEM R ELT 6-BA,

Table 1 Impacts of varying contents of 6-BA and GA; on the development of Phalaenopsis spp. seedlings

s A 5 TR o 55 =0 Y
(%) (cm) (em) (cem) (em)
CK 6.60+1.15bc 10.10+0.28b 5.22+0.98b 2.16+0.28bc 1.46+0.15b
T1 8.30+1.52ab 10.50+0.96b 5.13+0.58b 2.33+0.57bc 1.35+0.48bc
T2 10.00+1.73a 11.90+0.40a 6.24+0.13a 2.50+0.11b 1.72+0.25a
T3 6.60+0.57bc 10.50+0.23b 5.23+0.23b 2.83+0.29b 1.17+0.19d
T4 6.90+1.52b 11.00+0.10ab 3.10+0.43cd 2.06+0.21¢ 1.30+0.36bc
TS5 5.30+1.15¢ 10.60+1.05b 3.40+0.36¢ 4.50+0.35a 1.12+0.29d
T6 5.60+1.94¢ 10.30+0.31b 2.63+0.11d 4.53+£0.43a 1.01£0.25d

CK (X HR) . B ZE AR ; T1~T6 2332 /R Bl 100 mg/L 6-BA 150 mg/L 6-BA 200 mg/L 6-BA 100 mg/L GA; 150 mg/L GA;.200 mg/L GA,,
6-BA: 6-" NI GA, R B R . AR/NG TR R AL BE W) 22 5 .3 (P<0. 05) .
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T1 100 mg/L 6-BA T2 150 mg/L 6-BA T3 200 mg/L 6-BA T4 100 mg/L GA,

T5 150 mg/L GA,  T6 200 mg/L GA,

CK (IR ) BEREZRAT K ; T1 ~T6 43 5 /R BEHE 100 mg/L 6-BA 150 mg/L 6-BA 200 mg/L 6-BA 100 mg/L GA, 150 mg/L GA,.200 mg/L

GA;. 6-BA:6-FEILENS GA, . AT E,

1 AEEER 6-BA, GA, X B 2 72 25 H) £ 0
Fig.1 Impacts of varying contents of 6-BA and GA; on the morphology of Phalaenopsis spp.
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Fig.2 Impacts of 6-BA and GA; at varying contents on relative moisture content and chlorophyll content of Phalaenopsis spp. seedlings
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Fig.3 Impacts of varying contents of 6-BA and GA; on soluble sugar and soluble protein contents of Phalaenopsis spp. seedlings
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Fig.4 Impacts of varying contents of 6-BA and GA; on the activities of CAT and POD in Phalaenopsis spp.
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Fig.5 Impacts of varying contents of 6-BA and GA; on parameters of chlorophyll fluorescence in Phalaenopsis spp. seedlings

2.2.5 RE4AEH 6-BA GA, xﬂwnw Y Aot
M Hea WK 2 FIAL BEE 6-BA E i T, iR
W P, T M G IR TG G S T2 AR 3R
FNEEAR, 73055 CK W& Thim T 42.19% .57. 05%F
27.59% ., M ,C,F T2 4bPRAIE 3] e /ME , 8 CK
BERIRT 10.73%, T2 4b¥ 5 CK 8] P, . T. .G, M
C AR FZE R (P<0.05) , BEH GA, & A1

X2 ATREEH 6-BA GA, XM 4 Bt S 45 R0

T, P, G 55T [, T6 AR 35 B e /M, T T, .
CHR e G T a3, T6 Ab B €, 3k 2 B K AE,
CK 5 T6 Ab3H] G, C k3 1 2 22 5 (P<0.05) .
DL 25 R 150 me/L 6-BA fit i % 12 =5 A& 4%
P, T H G, W C., M GA, Ml G, 15 200
mg/L GA X C A W3 e #E1E ]

Table 2 Impacts of 6-BA and GA; applied at varying contents on photosynthetic properties of Phalaenopsis spp. seedlings

HFLAHEAE(P,)

WA (T,)

SALFEE(G,) Malal co, i (C;)

o [ pmol/(m?* + s) ] [ mmol/(m?* - s) ] [mol/(m® - s) ] (wmol/mol)

CK 1.280+0.550¢ 0.156+0.080bc 0.029+0.002b 347.48+13.80b
T1 1.680+0.360ab 0.227+0.580a 0.035+0.010a 334.20+48.20bc
T2 1.820+0.021a 0.245+0.280a 0.037+0.001a 310.20+35.27¢
T3 1.550+0.011b 0.215+0.740b 0.034+0.004ab 325.82+17.20bc
T4 1.320+0.130b 0.139+0.050bc 0.028+0.005b 370.23+27.10a
T5 1.310£0.270bc 0.108+0.650¢ 0.025+0.002¢ 363.54+14.50ab
T6 1.280+0.045¢ 0.115+0.380¢ 0.025+0.006¢ 374.20+36.89a

CK(XFIE) WL ZE MK ; T1 ~T6 43 B /R 100 mg/L 6-BA 150 mg/L 6-BA 200 mg/L 6-BA 100 mg/L GA; 150 mg/L. GA, 200 mg/L GA,,
6-BA:6- NEIEIENG ;GA,  RTE R . ARG TR RIRAL B R] 22 57 .3 (P<0.05)

2.3 150 mg/L 6-BA 4bIE T~ it 2= 3 48 oh [ 7B 5

3% S ] A 6-BA | GA, Xt EITRS 6 24 B

PRSI, LI 6-BA IR AR IE T CA,, H
150 mg/L 6-BA ZbHRRG LA AE
2.3.1 150 mg/L 6-BA 422 xd#isk 2 3640 & A K &
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Fig.10 Changes in endogenous jasmonic acid content in Phalaenopsis spp. pedicels under 150 mg/L 6-BA treatment
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