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FEZT/IAA BETHE ., SIE(30 C) BIRMZEh 2T F & 3 K, ABA 1 CA & & THi, fff ZT/ABA
TAA/ABA ZT/TAA DL J (GA+TIAA+ZT) /ABA 1 REAR, M0 2 85 & AE 1 T 25 CMIZEIE® i kA, &5 BT
I, ANIE SRR R R ZE BB & AR K P A R, LR TR ZT/TAA AR E SRR . L, R YT
BTG B & R KRR R R I B T RSB, AR SR P RN 0.5 me/ LAY 6-BA |25 C YR IRIRE 4
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Effects of hormones and temperature on the lateral buddings and content
of endogenous hormones of cut chrysanthemum

ZHAO Feng', WANG Xiao-le', FANG Wei-min', ZHANG Fei', CHEN Fa-di'
YAO Jian-jun®, XUE Jian-ping’

(1.College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 2.Shanghai Honghua Horticulture Co. Lid., Shanghai 200070,
China)

,  GUAN Zhi-yong',

Abstract:  With the experimental material of ‘Sei No Issei’ , we investigated the characteristics of the axillary bud-

dings at different leaf positions and the effects of exogenous hormones ( NAA and 6-BA) and temperatures on the axillary

buddings and endogenous hormones of in vitro stem. The

Y75 B H#A:2017-06-10
EL£WE . HEAREFIEETH (31372092) , b il & &
H[ PRI (2016) 45 1-14 5 ) LA L RHE A 3

results showed that the budding speed of the middle stem

was higher than that of the upper and the lower part, and

BIFFEEA 0 H [ CX(14)2023] the long branches increased from the upper part to the low-
EBFN B R(1992-) 2, WITE 5 M, B -HBF5E . BFSE97 1 er part. The content of IAA and ABA in upper stem was
TR AL T AR . (E-mail ) 459163106@ much higher than that in the middle and the lower part.
qq.com The ZT/IAA value of the middle part was the highest,

BRMEE SR, (E-mail) fangwm@ njau.edu.cn while that of the upper part was lowest. The values of ZT/
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ABA and GA/ABA in middle and lower part were higher than those in the upper part. With the increase of the content of

exogenous NAA | the lateral budding rate, long branches rate and the endogenous ZT level decreased, the endogenous IAA

level raised, and the content of endogenous GA and ABA had no obvious change. As a consequence, the ZT/ABA and ZT/

IAA decreased significantly. The lateral buddings rate and the endogenous ZT level increased obviously under the treatment
of 0.5 mg/L 6-BA and 1.0 mg/L 6-BA, but the long branches rate and the levels of endogenous GA and IAA reduced sig-
nificantly, which led to an increase in the ZT/TAA ratio. In addition, high temperature (30 °C) suppressed lateral bud-

dings long branches, and the levels of endogenous ZT significantly, while promoted the endogenous ABA and GA level,
thus the ZT/ABA, TAA/ABA, ZT/TAA and ( GA+TAA+ZT)/ABA ratios decreased significantly. Whereas, the axillary

buds could sport and grow normally at 25 “C. In conclusion, middle and lower stems could be selected for a large-scaled

propagation for the ‘Sei No Issei’ , and the 0.5 mg/L 6-BA in medium and 25 “C condition would boost axillary buddings

and long branches further.
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standard cut chrysanthemum; lateral bud; germination; growth; hormones; temperatures

GOIHABCR PR IS T
BRSO

1.1 R

HERA L bR VIAE 3 oS o — HEJC B
R UE T B B A R 2 v [ 48 A6 P T G IR AR AR
et A 25 i % A b e B T AR 67 &
BEJRIENE (6-BA) (%% LR (NAA) WAk 40E, UK TR
(CH,COOH) A 4r#Hrafi, H L (CH, OH) Ay i i,
ZT(EARR) GA(FRER) JAA(3-BIW LR ) (ABA
(BEv&mR ) ik al,

1.2 REFH*E

1.2.1 B34y B4R E B o 8 2 4 & B
KIEBE L RE T , LA TLB (55— 19 () hy 58 30 T0 26 o)
TE S — R BT T A, DA LA
EHEC1LB F12LB) Fh#f (3LB Al 4LB) F1 K (SLB
M 6LB) /> HHEF ] MS B i3t 3 kEHE , B4
RS, BRI 3~ 4 N ZEB WIR TR R,
WIAESE 7 d 55 14 d 55 21 d 565 35 d SEit 4L s A
RO ZE 8 & (ETF 2 | ) i E  IF A
2R, [N AE 35 d BHZE R KA (KR
FET 1 em) BH IR R AR (RS BRI
ZFHH) .

PIEIE I o < 35 d B RO R B 26, A
B, -80 CIRMFA M, BRUUBAE 9 R, 3 IREX,
PGB (3% (UPLC) ik [A] IsHI G B P 0 TAA 2T
GA Fll ABA &4, E kB S ik,
1.2.2  6-BA = NAA *F 3 & Z B 5F 81 & 49 %R
WA AR HE R 2 5 i v 3R AL 1Y 25 B, 7 MS B 5%
Fd sy BN 0.1 mg/L.0.5 mg/L. 1.0 mg/L{Y
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NAA F10.5 mg/L.1.0 mg/L 2.0 i) 6-BA, MS }; 5
FORXF IR IR T R SR, 28 d il g 25 Bl 2 &
B RTE (I 240 ) B0 M 2R R K ABOR T8
FR(HFEHHBRUNMEE ) WIE R (WY 2E 5
HERLI LB H ) FHRR ) IF BRI 2 TAA (ZT
GA Fil ABA &, W ik Rk 1.2.1,
123 REEBEMBREZEMF ALY YA I
A A IR RS A A 55 1 P o7 i 25 B B b 1) MS #5537
B4 AR BRI, 430 R /R 25 °C/20 C |
22 C/17 °C 28 °C/ 23 °C .30 C/ 25 C, Hi 25
C/20 CoAxfRE OGRS OEIE 16 h/ 7RI 8 h D ig
JEN3 000 Ix, AEALEE 3 WRER ,MHEL 3 M, BH
PE3NZER, fEALFRISEE 14 d 55 21 d 5B 35 d i}
3R A 25 B 2R, TR 2R R 7R 35 d
10 Y1 D= 112 2 S N N 5 2 L = [ = B 5 3 R e
IAA ZT .GA Fl ABA &, W Jrik Rk 1.2.1,
1.3 HES5HH

W SPASS20.0 A1 Microsoft Excel 2007 #5433
TTBERGIT 508T,

2 HEREH
21 RBO—tUAEBEMFHELIFSRERNREHR
ZeEER

1 R RS — O 25 i K 3 B A A AR
EHARAAT G, R B 25 i R b AR 5B
PR FLRTERERR 7 d B, RN ZE A B 2R 0K 36%, I
R 18% , TN 10% ;14 d B, il 27 & et i
15,0 70%335 d I, EER s T AR B ZE T Kk ARy
IKE 100% , 1 35 d B AR AR H A 24 B 433
h2.42 em 12,32 em, ¥R EH T LE 132 em;
RIS Sy N e 1 B PR = 1 2 R S8 54
151,35 98% , 1N ZF AR A R A, AR 56% , i B
AT B 25 1) T i 4 R A
F1 BO—ERRBEMEHE
Table 1 Axillary buddings at different part of in vitro stem of * Sei

No Issei’
-, (%) WK Kok
74 14 d 35d (em) (%)
b 18b 52b 100a 1.32b 56h
e 36a 70a 100a 2.42a 72b
T 10b 67ab 100a 2.32a 98a

) — B8 J5 AN RN iR 25 57 .3 (P<0.05) .

B 1R AN RSO N TR R & A
5, FARE TAA A1 ABA & & fi i, 47 ik 3 860. 58
ng/ gl 639. 49 ng/ g, W2 5 Tk R AL, AR
ALY ZT F1 GA B & A B 22 5, Pl
HEBRAk, & 2 R, ARIFRAL ZT/ABA .GA/ABA |
TAA/ABA ZT/IAA F1( GA+IAA+ZT)/ABA ¥4 i &
Z55 T ZT/1AA e, 0. 36, FEBIRZ, 4 0. 21,
L ER AR, A 0. 11, Rt R 2R Be e By Wi & T
T#B ZT/ABA ,GA/ABA .TAA/ABA [ ZT/IAA Fl( GA+
TAA+ZT)/ABA ¥ T L3 WEPUE 1 rffs T &R0 2
B R M2 B RHBCR S T LA 4

1000

. 900F 2
800
Z 700 F b a
&
= 6001
£ 500t
] 400
4 300F 2
200 a
100 F b c C ° bb
R GA IAA ABA

ME
O _k3#; m s, = M

ARG TR 253 B3 (P<0.05) .

B 1 HBO—HEAREIBBAMZFHNIER ZT.GAJAA ABA 8

Fig.1 The levels of endogenous ZT, GA, IAA and ABA in ax-
illary buds at different part of ‘Sei No Issi’

ZT/ABA GA/ABA TAA/ABA ZT/IAA (GA+IAA+ZT)/ABA
WEL
O L&, m i, = TE
ARG FHRFIRZ R B (P<0.05) .
B2 #Eo— 1tk BB ZF a9 iR b i
Fig.2 Ratio of different endogenous hormones in axillary buds

at different part of in vitro stem of cut chrysanthemum

“Sei No Issi’

2.2 ARELRER NAA 1 6-BA HUZFif % 59220
3t RiREZE R0
22 KW M NAA MR R38N, K o — tt: ]
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ZEIHH R RFEAK, 1 83% &3 30% ; 4% 4k 38 Y )
SRR W ER T X IR, b 1,28 em /0 F] 0. 45
em 3 I 2F 19 R SR AR BRI, i X BR Y 50% T B 3]
20% .,

F2 AEKE NAA B3N —tHHMZFis & 20
Table 2 Effect of different concentrations of NAA on axillary bud-

dings of ‘ Sei No Issei’ stem

NAA VR i 2F AR W I MFRE KA
(mg/L) (%) (%) (em) (%)
0 83a 11ab 1.28a 50a
0.1 79a 2la 0.69hc 26h
0.5 55b ob 0.91b 35h
1.0 30¢ 0b 0.45¢ 20c

) — B8 J5 AN RN TR R 2557 .3 (P<0.05) .

3 KM, 0.5 mg/LAI 1.0 mg/L 6-BA 4¢3
TIZERYEE %, 2.0 mg/L 6-BA MR 1002515 % .
AN 1.0 mg/LAT 2.0 mg/L 6-BA &b 2 il 24 15
RYAT RS, s ik 8] 70%, UL, 6-BA B i
T T ZE A A 45 AL ER A I 2E K R AR T
IO S SN bl T N
#3 RERE 6-BA A EXHED— M & A%

Table 3 Effect of different concentrations of 6-BA on axillary bud-

dings of ‘ Sei No Issei’

6-BA W WIZER e I MZERE  KACR
(mg/L) (%) (%) (em) (%)
0 83a 11b 1.28a 50a
0.5 100a 11b 0.63b 5h
1.0 100a 70a 0.54bc 1b
2.0 28b 56a 0.43¢ 0b

Rl — i I A Rl NE TR OR 22 5 B3 (P<0.05)

3 R, AME NAA S5lEmYIRN 2T & &
WETFE, M 89.9 ng/g FREHI 12.5 ng/g, W/ T
86. 1% ;1AA F it i & L Jt, Hiik 656.4 ng/g, 3N
T 45.8%;1M GA Fl ABA %A B &4k, mish
U8 6-BA EEFEZT B ETE, I8 121.2 ng/g;
GA Fl TAA F R TR, GA LR 50. 6 ng/g, T %
T 72.1% JAA {UH 273.6 ng/g, FFET 39.2%,

4 8 AMIE NAA P RS Y B i = A

800
700
Z 60
500
En 400
B 300
41 200
100
07T GA TAA ABA
P&

OCK; mNAA; @6-BA

ARG TR 25 B3 (P<0.05) .
B3 NAA 7 6-BA SMEXHED—HMF N IRHE S ENFM
Fig.3 Effects of NAA and 6-BA on levels of four endogenous

hormones in ‘ Sei No Issei’

S, A K ISR HIHI 2RI R (CA+IAA+ZT) /
ABA B4R D ik F) 111, 7 AR KB R AT &
() AT DA S 2 R RO 252 4 5 AR NAA Ab 35|
ZT/ABA Fll ZT/TAA 3R, 555 AH L ZT/ABA
TFET 87.3% ,ZT/TAA FF%T 90.5% 1M IAA/ABA
A B E PR, GA/ABA A B #7484k, mAME 6-
BA Kb B 5 B R T ZT/TAA, BN BRI i T
120% , ZT/ABA WA % A8 4k, 1M GA/ABA [ 1AA/
ABA 4 3 TR,

ZT/ABA GA/ABA TIAA/ABA ZT/IAA (GA+IAA+ZT)/ABA
e

OCK; mNAA; @6-BA

ANR/NE TR IR 2253 B35 (P<0.05) .

B4 NAA F 6-BA A I X450 — I 25 I Ay iR i3 35 L 6l 64
e

Fig.4 Effects of NAA and 6-BA on ratio of four endogenous

hormones in ‘ Sei No Issei’

23 AABREMZEBMFHLAERKEANRERES
EMMm
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PR B ZE A A A1, 22 °C HIRET , ZEBCAE 35
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d YA &K 100% , (H A2 ZF 4 BE L 25 °C i 2 1%
ik, fEMIT 25 °C HilbJG , BiE I /7, DU 2R 1Y
B R MZFR R K BRI B AR, TM7E 30 C
HIRE IR AT, 25006 14 d 21 d 35 d BB R %
N ZE B2 A R T B3 B, A3 51 R 55% |
58% 67 % , 1. I /5 Tk 0. 2 A RS oD — A 24 9 1
AL,

*4 AREBEALEMEO—HNZFHLF0
Table 4 Effects of temperatures on the axillary buddings of ‘ Sei

No Issei’
i WA (%) e
(C) a4 21 d 35 d (em) (%)
2 68b 92a 100a 1.65b  88a
25 83a 92a 100a 2082 92a
28 71b 75h 79h 1.88a 89a
30 55¢ s8¢ 67c 1.37¢ 77b

) — S8t 5 AN R /NG FBEFROR 22 53 .3 (P<0.05) .

K5 W, 5 25 CxRRAH LG, 30 °C v Al 2
7Tt 3 BEAR, AR 219.2 ng/g, FW, FEK T
80.9% ;1M GA Fl ABA W% .35 T+, GA ¥4 n T 1. 21
1% .35 367 ng/g, FW ,ABA 411 T 1.75 %, 3% 603. 5
ng/g, FW TAA NA 2421k,

900  xx
800
= 700
E  600F
on
& 500F
£ 400F
oW 300F
0 200F
100
0—7Zt GA TAA ABA
HE

025C; m 30C

# % = 43 HIF/RAE 0.05 F10.01 K225 3%,
E5 AEREALENEO—HNZFEFHNFERERSENZIN
Fig.5 Effects of different temperatures on the level of four en-

dogenous hormones in ‘ Sei No Issei’

K6 M, iR ZT/ABA  TIAA/ABA LI J%
ZT/TAA H S 2 BEAIG , DT i A AR i 28 0 3= A A
KM ZE M ( GA+TAA+ZT) /ABA % b B[4
%, H1 5. 03 BFEAKE] 1.29, 1 GA/ABA ¥ A &8

o Az AR FE SR A AR R ) 28 903 Y L 1 A
W FEARE SR 30 °C i A1 00 2 i kA0 A
MM FEIR A

HoAl
S = N W A~

ZT/ABA GA/ABA IAA/ABA ZT/IAA (GA+IAA+ZT)/ABA

MEL
025°C; m 30<C

Ml w w SFJIFRIRAE 0.05 A 0.01 K2 57 B3,
E 6 A[E)REANIE X HE0) — 2 P Fh P TR R L R 2 e
Fig.6 Effects of different temperatures on the ratio of four en-

dogenous hormones in ‘ Sei No Issei’
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T ZT/1IAA e, Pk, Bk, e 21/
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PRZE B 13BN ZE ) W & 5 A Az 20, s s e
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551 A AR R B RS BRI T — B,
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PRI 500 mg/T. 6-BA REA AL b S0 SR 4h 1 4
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ZERET R, T 1.0 mg/L 6-BA HHEAR HEM 25 1 &
K (AN ZERTIE R I, MRS R 25 R AR AR A
PRI R S R AR NI R AR I R R &
I ELE w0 28 55 A (9 72 7 Kalousek 451
RIAMMT R EZXN AR BN G N SiaffA E 2
M), DA T 388 3 A 3R A 5 3 B ke DR A 0 25 1)
KR XA AN GAL R NAA #2785 T 4%
BETT T ABA B 3 e DT A0 A 43 BE Y 09 AR G SR Ak
SN NI I 3 E T R Y R TAA 2T
H LN TAA/ZT F1 ABA/ZT S5 i 3 BE 27 1 AE K ik
TR /N2 ArBER R A . ARG A B o — A 2
T BT AS I A2 S B — S R 1520 T 2 22
LRI R A AR FH AR, MR NAA ZbBES | 7T/
ABA Fil ZT/TIAA 1 2 FEAR, ZT/ABA [ AR U] 25 1 i
MZER K A X 5 XA 0 2R I o8 45 R —
BAMNE 6-BA AL B4 46K B T T ZT/1AA BT,
GA/ABA TAA/ABA I 2 TR, 1 ZT/IAA 1 LA
GA/ABA MY FREN 2 S8 ZE i B AESAK, XY
Miguel 2070 Kalousek 250 1 # IR 4 45122 Y BIF 5%
gER—E,

s > — T AE IR T M 2F 1 8 i & 2B K, 30 C
TEAMED TN ZER Y A A 1, R BDRE oo — T 25 0
ARSI AEREHR G, X5FEREFE &
PR Bt I B T e, TR AR I 2 AE R T 33 C R sz E
AH S A %) 45 S AR R] |, Schoellhorn 45 Huh 257
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KM 2 ] ( GA+TAA+ZT) /ABA Y REAR D
il TN ZE A & AR K 2R B ZE Y & AR K RT B R
JUFPE R LR IR 45 2

25 LTI SR h B R 2R B A 0. 5
mg/L 6-BA 25 C Ze 47 Y5 TR EE A A THG o — 1
BRI ZEMT A, 48R, th T A IE 0 28 1 i
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