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Abstract: Analyzing the effects of tail tip removal treatments on the content of hormones in basal buds can provide a
certain reference for understanding the germination conditions of hidden buds. In this study, Yanqiu was used as the experi-
mental material. Tail tip removal treatments were performed on the first day (TA, May 25), 21st day (TB, June 14) and
41st day (TC, July 4) after flowering. The basal buds were taken on the 5th, 10th, 15th, and 20th days after each removal
of the tail tip. The contents and ratios of strigolactone (SL) , gibberellin (GA) , auxin, cytokinin (CTK) and abscisic acid
(ABA) in the basal buds of chestnut fruiting branches after different treatments were determined by liquid chromatography
tandem mass spectrometry ( LC-MS/MS). The results showed that the average number of one-year-old branches germinated
from the basal buds was promoted after the removal of tail tip of chestnut fruiting branches. TA treatment increased the ratio
of fruiting branches (16.67% ) , branch length of developing branches and the diameter of fruiting branches. After TB treat-
ment and TC treatment, only developing branches germinated from the basal buds. The basal buds of the control did not ger-
minate,, and only the top buds germinated one-year-old branches, with an average of three branches, and the ratio of fruit-
ing branches was 20. 00%. The SL content decreased greatly in TA treatment. The content of GA decreased greatly in TB
treatment. The content of auxin decreased in TA treatment, and increased greatly in TB treatment. The fluctuation range of
CTK content was similar to that of the control, and the difference was not significant. The ABA content increased greatly in
TC treatment, but decreased in TA treatment. The ratio of indole-3-acetic acid (IAA) content to ABA content decreased o-
verall, and it decreased greatly in TC treatment. The ratio of IAA content to GA content increased greatly in TC treatment,
and the fluctuation was obvious. The ratio of ABA content to GA content decreased in TA treatment, and increased signifi-
cantly in TC treatment. In addition, correlation analysis showed that there was a significant positive correlation between gib-
berellin content and abscisic acid content in the control (r=0.646). The correlation between 29 hormones in the treatments
was mainly concentrated between cytokinin and auxin. Among them, the content of IA (3-indoleacrylic acid) was signifi-
cantly positively correlated with the contents of TAA-Ala [ N-( 3-indolylacetyl ) -L-alanine ], ICA ( indole-3-carboxylic
acid) , TRA (tryptamine) , ¢ZROG ( cis-zeatin O-glucoside riboside) , ABA-GE (abscisic acid-glucosyl ester) , DHZ7G
(dihydrozeatin-7-glucoside ) , ICAld (indole-3-carboxaldehyde) , tZOG (trans-zeatin-O-glucoside ). The IPR ( N6-isopen-
tenyladenosine) content and tZR (trans-zeatin riboside) content were significantly negatively correlated with TRA content,
ILA (indole-3-lactic acid) content and ¢ZROG ( cis-zeatin-O-glucoside riboside) content. In summary, the removal of tail
tip of the chestnut could promote the germination of the basal buds, and the TA treatment could promote the germination of
the fruiting branches from the basal axillary buds. After the removal of the tail tip, the content of GA decreased as a whole,
and the low level of GA was helpful to promote the growth of axillary buds. The low level of ABA content was helpful for the
germination of fruiting branches from basal buds. High levels of the ratio of ABA content to GA content could inhibit the
germination of fruiting branches from axillary buds. The low level of IAA content in a reasonable range may promote the ger-
mination of chestnut fruiting branches from basal buds.

Key words: chestnut; tail tip treatment; basal bud; liquid chromatography tandem mass spectrometry; hormone
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(GA,) AR F R 28 & & RIS =19 A,
A AR AR TE AL 2 oAk, S IR S 0 B 9 B A
HATAEAY b R v, GA, S REE A HT A5
e IR I AL AL F o i K F , R W GA, S5 T4
PERI oA 2% VIAH 56, TR 4 i 5 52 1 GAL A Il T4
SEAE P IR I oAk AR 98 30 R BN TR R GA, &
T K BAZ T 2 1R 1 A DG 22 76 M AN 2 e )
SRR E EENEEEN

H AT, 55 5& T8 B 15 it o J5 350 28 vh i 3 A
Y53 1] A B 9 A, 22 0 AE LA SR AR b Al S b A
EWR ZE PRI 2Rk b, HZ 4T ABA
I GA SR, F 87 FH R A 25 Ik 52 i) 56 350 2 vh 4% 28
W B i AR A Ol AR SR AS IR X
MR BEHEAT A 2B A B0 | R 5T 25 5% FE A X 455 S A ik
TR IEMR SR RZ A FBORE €3 R I

(LC-MS/MS) H¢ AR X 28 Ji 4 N BR (SL) | R & &R
(GA) AKZE(Auxin) 32K (CTK) Jii% iR
(ABA)S FP R &b r I, 40 i B AT TR 45 SR kL
FEERZF MR SR, DUYCSh T BT k5
F AN R BRI LB AL — e S A 4
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1.1 RIE

JENC o Y VA R s | o o 2 [0 e o o v -
(E119°52' N39°93") , Ja& Wiz b 7 21 Wk 108 A i 7 2 XL
S AR 11, 8 C 4R E K 527 mm, it
TR S ERK . HEHL 64 R K — B AR SR, Horp
60 ¥R TIE & & 4 ¥R T — 4R AR B &2k
B

ARG H 53 3 AT AN 2 BRAL L, BRI 45 R
e foe W AL HH B S 45 1 d(5 A 25 H,TA) 48 21
d(6 H 14 H,TB) %5 41 d(7 H 4 H,TC) £
R, AL A X I8 (CK) , B8 e 2 45 7 7
At 4 DI AL, FEMERE 1 3B1~2 em AbBTEEAY . IE
FEEBZE IR o A, B AR R EL 15 MR, BRI
2B 100 MRAL A RS, TA 43 TB AL B TC Ab3E
JEOTAITESE 5 d 56 10 d 55 15 d 5 20 d BT YRR
BB2E, MR 3 NER ;CK 5 TA Zb3 TB 4B TC 4b
T I ] — 2, FRE 12 Wk B EEE CK R R
CKA .CKB.CKC (% 1), BUZER ST /N 0Je i,
B TEAVELT  MUARig, Bl B T AR R, R
Je e A-80 C IR VKA i fE &

I 72 — 4 A R 1 IR I, A A P e B 1 AR
B AR et R AR B 15 AR 4%, 5 2 4 6 H il
AR FA AR LR 2 W e —AF AR B R A SN B, VR
Je MR 45— AP AR AR BE SRR BEAILIE UREARAR 11
5 KSR A 3 K IE B RO, B TS R
D K505 0. 10 em ; RO AE IR B — 4 A A L 3
em AL FTERR R R D& /566 %) 0. 01 mm,
1.2 {XE5iKHF

I A g WA (5 3% R OER BT {X ( QTRAP
6500+ ) [ AB-SCIEX /A &) ; B0 AL ( 5424R )
) H Eppendorf 7% &) ; BR B {X ( MM400 #Y) i H
Retsch 23 A ; & .0 ¥ 45 1 ( Centrivap ) Il H
LABCONCO 7 7] ; Z2 5 I e 4R 1% # ( MIX-200 ) It
AL {5 Sl &R AT BR 2 |l B R T BE Y
(KQ5200E #Y) I { B &7 688 A XA A FRA A
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s N (T2l 1 H Merck A7), 12
% (A4l ) ) Sigma-Aldrich 23 #]
1.3 REAH*
1.3.1 AFARAT A B B IGO0 B T 2R A
ZIK,FHM:P%{S(HJ%E 1 min Z8 A, FREL 50 mg it
TR, A 10 wl B EE R 100 ng/mlfY
F1 R R B SR

Table 1 Tip treatment time and bud time

AR AT 1 ml SO (HEE 7K - R =15 :
4 1,6 IR HESS T 4 C HIZ 8 RISk 7 4
RIE 10 min, #1112 000 r/min&.0 5 min,ﬂ%%ﬁi
TH R Z08 0 B0 8 T R AT VR 4 Wk 45 5 1T 100l
80% W AW AL 1 it 0. 22 pm BB , B Tk RE
JRH, FH T WO 3% BRI BT B AR AT

ZRMI
L& i MEAEH PSS 1 d WEAE BT 21 d HEFE L BLES 41 d
TA CKA TB CKB TC CKC
54d TA1 CKAL TB1 CKB1 TC1 CKC1
104 TA2 CKA2 TB2 CKB2 TC2 CKC2
15d TA3 CKA3 TB3 CKB3 TC3 CKC3
20 d TA4 CKA4 TB4 CKB4 TCA CKC4

TA TB . TC 7SR ML AR 1 d 26 21 d .56 41 d F22 %R ; CKA .CKB ,CKC i TA [ TB TC fXIHE, TA1~TA4 Jy TA AbF s 2 pR B AY
JEH 5 d 510 d 515 d 55 20 d BRZEAREE; TB1~TB4 2 TB AbH R SRR E 55 5 d 55 10 d 5 15 d 56 20 d BZEARER ; TC1~TC4 S TC Ab ¥
ERMES S5 45510 d 55 15 d .55 20 d BUEFAL 3 CKAT ~ CKA4 .CKB1~ CKB4 ,CKC1~CKC4 4351} TA1~TA4 TB1~TB4 TC1~TC4 HIXFHR

1.3.2 &R ARE WA Ak, AC-
QUITY UPLC HSS T3 C18 #E (ki 42 1.8 um,
100.0 mmx2. 1 mm) . JRalFH: A 4, @ 4K (A
0.04% M TR ) ;B AH, LM (A 0.04% LR ) 5 Uit
0. 35 ml/min; H i .40 C ;ﬁﬁé%:z wls

RS SR LIS 25 B TR R 550 °C L IE BT
R S L RS 500V, GBS AR R R HL R
-4 500 V,
1.4 HiEAE

fdi 1] Excel 2021 43 Hr &4 I 225 il 1 80 4 N T
AR AERKR BERMAE R EEUR TS
LR IR B 1 DPS #F 47 & 25 1 22 S 40 #r, i
Duncan’ s BT P<0. 05 /KT HIHN R L & L
Br s FH SPSS X 5 ZEIME ST AR CME 00T i R 15
T el 29 PR S A O IAAL

2 ZER550

2.1 HERRERENELT

VTR s A ot Y YR P R 4 7K 0 A T . i) g
0. 01 ng/ml 0. 05 ng/ml 0. 10 ng/ml 0. 50 ng/ml 1. 00
ng/ml 5. 00 ng/ml 10. 00 ng/ml 50. 00 ng/ml ,100. 00
ng/ml 200. 00 ng/ml 500. 00 ng/ml3E 11 A [E]
AOARUEHIA TR, 1 0. 22wl SRR, MR YR HERE 10,00 pul,
BRI 5 I B M ot Y VBRI 1) o 15 o i e

SRR, LIAMR & i 5 AR = O B AR bR AR
W TR AR P BRI T AR LU AN ARAR | 22 3R 2 1A
HERZE, FoA ARG R EY 0. 990 00( 3K 2) .
2.2 EHEBASIEXE IR XA

AT RAE B AL RS | b RS B H3R 25 0 &
RSN 1R, WACEESS FA R4 T R R 5B Ak P
JEfe s T B W kAR R A AR BB (R
3) BB A T1.20~2.20, TB AbFE AT TC Ab 3 JE &6
VI RN — AR ST R BR, KBRS T
(KEHOG = —FAELFRNB —F AR KL
Bx100%) 4 100. 00%, TA AbFESEH 5 Kk —4F4F
KBRG A 83.33% , 25 B (45 Rk L=
— AR B AR — A RS BB < 100% ) K
16. 67% , RIS 2F B A, W & W9 & & B ok
80. 00% , 45 AL He ol 20.00% , TA Ab R T —
SRR K B RO RN — AT A R 34 25 SRR R
o
23 EHERLEEREAANFHBEEBFHRE
SESH

S RKMESTRERMEER(F4 . E5) M,
CKATL A4 IR & s, 4 12,77 ng/g, W&
7o T A TR R ZF B 3 At b B TB3 Ab B AR, Sk
3.57 ng/g, W EALTAHFICGER ] TA3 F1 TC3 2 4~
AbFE, TA AbFE TB Ab BHAMI 4 P g & 3 2 R RE
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R IR TC A3, Forf TA b3 B 0 B 4
K, K 42.21% ; TC AFENREE -, F+5 106. 53% .,
CKA FRE##ag K, Ky 58.48%, CKC W J+ & T
73.81%, . & & T CKA CKB, AbH 5%} Ik |
AR —3

CKC4 W72 i 1 35 i 1 AH R HRZE i 4
ftb b, TB3 A HR R FE R AL, Bk LFH, &
B A5 AR R R i AL R BRI, b B
R E S RAR A K TB 4bFE, X & CKC
()75 F 2 B AR AR R, 29. 29%

F2 EMSEEFTEREXRY
Table 2 Standard curve linear equations and correlation coefficients

ETS e e I P
5-H U I 42 B (SDS) 2 k0 PN 1 7.32 Y=27 151.918 820x+1798.275 520 0.998 00
HEH 19(GA19) HEER 5.75 Y=0.035 590x+0.002 930 0.999 76
HREEH 53(GAS3) REER 5.75 Y=0.170 703x+0.026 440 0.991 58
flie (TRA) AERE 3.62 Y=0.000 021x+5 839.867 960 0.998 87
N-(3-15| W 2, B3 ) -L-TRZ R (1AA-Ala) KRR 4.70 Y=0.245 240x-0.005 800 0.998 80
M5|1Lk-3- £ iR FH K ( MEIAA) ERFE 6.11 ¥=0.030 260x+0.000 090 0.999 88
L-( 5% (TRP) ERKE 3.34 Y=10 365.221 200x+8 736.592 820 0.998 40
m5|iLk-3-FL AR (ILA ) ER#E 4.62 ¥=0.004 260x+0.000 164 0.999 78
m5|ILk-3-F R (ICA) AERE 4.76 ¥=0.010 110x+0.000 825 0.999 21
H3|-3-FH B (ICALd) ERKE 4.90 Y=0.034 030x+0.001 740 0.999 24
W51 R - KA B2 (1AA-Asp) AEKE 4.26 Y=0.026 500x-0.000 069 0.999 24
W5|WE-3-Z. 2 (TAA) KR 5.03 ¥=0.006 650x+0.000 250 0.998 87
n5|L-3- 2B (IAN) HERFE 5.81 Y=0.144 360x+0.006 340 0.992 76
M1k 2, R - N % R W I8 ( TAA-Phe-Me) AERE 5.86 Y=0.147 1502+0.000 775 0.999 08
IWE-3- TR (IBA) ARE 5.78 Y=0.143 150x+0.014 700 0.999 63
M5 ILR-3- PN I IR (1A) ARE 5.25 Y=0.013 770x+0.000 638 0.994 66
R -F R -9-B-AH R (120G) AR 3.03 Y=0.081 600x+0.007 008 0.998 89
FREREH (ZR) AR 3.53 Y=0.246 240x—0.000 330 0.999 75
A EKRE(1Z) SRR 5.15 Y=0.130 530x+0.003 310 0.995 84
M- KAZHF-0-HEEF (¢ZROG) TR 3.43 Y=0.079 450x+0.001 460 0.999 75
MR- K2 -D-BHE T (cZR) TR 3.62 Y=0.132 950x+0.003 720 0.999 24
S IR ERE B (TPR) B A 4.50 Y=0.097 550x+0.000 220 0.994 52
N6-5 ST IR IERE (1P ) i) U AT 4.13 ¥=0.108 360x+0.000 403 0.999 93
WA FE AN -0-HiH (DHZROG) T RR 3.40 Y=0.226 430x—1.883 320 0.993 03
WA FEAKZE-7-H51F (DHZTG) i) U AT 3.15 ¥=0.365 040x+0.006 000 0.999 65
WA EA A (DHZR) T RER 3.54 Y=0.154 160x-0.001 370 0.998 99
ZEEKE(DZ) AR 3.18 ¥=0.082 740x+0.000 386 0.999 89
2-FHBR 2 F R FAZ AT (2MeScZR ) sy M E 4.56 Y=0.205 900x-0.000 309 0.993 44
Y42 (aba) Jli v B2 5.29 Y=0.105 430x+0.000 421 0.995 91
I 7% BR A 2 8485 ( ABA-GE) Jit 7 2 4.44 Y=0.001 220x-0.005 030 0.995 36

B B 1) S 0 B R it AL 0 AR I AR B AT I BAZ A 0 B AROR (L ) B ]

CKAl A K R & atdym, BF m TAHRICE
A A A A B TB2 Ab 3 A: K 28 5 i dpefIK, HL A5 b B
N1 081.25~3 387.96 ng/g, TA PR/ K KA
NI T 33.89%,TB 4 TC 4bFiA: K K &5
TS Hoh TB AR FE E T BE AR, A 20. 70%

WEET TA AP, CKA CKB K ESEE T
A, Ho CKA FRET 55. 84% , B T HAb 2 4~
X BEG T CKC FTF T 36.54%, %4k |, TA kb3
CKA Al CKB AE K EEF =2 THHE; TB, TC
CKCAKRERGEE FHHEH,
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CKC4 45y 228 % e fm, CKC1 Ik TA Ab
BTC b R Fr i 2 TS TB 2R R
g I TC b3 F IR B EOR, W & T TB 4
F, CKA CKC #ifii MR & &2 A B,

B R R

CKB Zifisr R G 2 TR CKC 4R R
B A B T AR 2 xR AR A R AR
Ko R, AbH 5 X R A0 o 24 2 5 AR bt 3
—H ERARE,

o 2 e — AR A

Pl A W55 1 AR RA BRI s 1] B AN 2SRV AR 2 ARSI R — R A RRRAS s I C MRS J5BREE 2 AR T 2 A ke — 4RSS

1 EWEBRLEBURLESE 2 EHERERS

Fig.1 The treatment site of tail tip and the state of germinated branches in the second year after treatment

R3 EHLEMEIDFE 2 FHAREHNIZM
Table 3 Effects of tail tip treatment on the germination of basal

buds in the second year

CK TA TB TC
FETP LI R — A 0 1.20 2.20 1.60
5% =Y (C)

B L i S 1.00 2.20 1.60
EHBAE(A)

B R —FE 0 0.20 0 0
SERBAE(A)

BRI AL 0 83.33
KA (%)

FEERZET W R — AR 0 16.67 0 0
BERBET (%)

Tl 2E- A —4F2E 3.0 0 0 0
4 BB (A

00 257 35 8 & — 4R A= 2.4 0 0 0
EHBAE(A)

s 2 3k —4E4: 0.6 0 0 0
SERBAE(A)

T 2 V-7 A —4EA - 80.00 0 0 0
EEBG (%)

T 23 R —4F4: 20.00 0 0 0
HERBLE (%)

—AEAEAP R BRI 2047 27.10 15.17 22.96
(em )

— AR AP R B A 4.34 3.89 3.52 4.37
H(mm)

100.00 100.00

—AEAERCE SR, 25.97 23.40 0 0
K (em)
— AR AT I A R 6.31 6.44 0 0
HL(mm)

TA . TB.TC.CK W 1,

TC4 Ab P 7% 1R 7 1t fi o ; TB1 AL BRI V% 1R &
i, TA QBB R & i N R, TB L3 TC 4b
T, TC Ak B I% IR & & b IR R, R
64.60% ,fH 5 H 4 2 A T B #E EF,
CKA .CKC Jiiv% R % 1 I 7+, CKB F %, HHp CKC
IR AR, W T AR 2 X

M5 RMESRIVE LB (FR6 £ 7)1
A, CKAL [ 1AA /ABA, (M| W&-3- £ 18 7 1t 5 i 7% 1R
A HLME ) e, TB2 A BB AR, Ab BRI A Y
IAA /ABA, ZE AL s B35 R BEAR, (H AL B 2 [R] 144,/
ABA, BAb a5 25 R 3 CKA Y 1AA /ABA, 754k
I KT CKB,

TA2 4 IAA /GA (WIWE-3-2. TR & e 5 R B &R
SR LLE) e, TB1 Jefik, TA A3 1A /GA, &
TRt TB 4L B TC £ B b 7F, Hirh TA 4b3g
IAA / GA, 2B Ak 35 b A T oAt 2 440 B, TC b 34
IR EERK, Sk 67.40% , CKA [CKB IAA,/GA, &
TFRE#SH, CKC ETF, B =% [H b2 3R
B,

CKA1 ) ABA / GA (WTE TR it SR &R S
UAE ) Bl , TC4 Ab P, TA AL R RS TB
F1TC ARG b, 2B AR BE i 35 5 T TA Ab3,
Hrr TC Ab3 EFRIEFEARCKR, 112, 10%, XFHEEE |
FHa# A HZ B2 F AR E, Ik L, TA
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WRFRRRAIR T ABA /GA,, TB 1 TC AbFR S BEN$E i AT TA A0,

T ABA_/GA_, H:¥h TB ' TC 4L ¥ )5 ABA /GA, R A4

x4 FERFHES EHRSE
Table 4 The content of five types of hormones at different budding stages

AR 0 e U B A R Ak FERTE EREEE il gy Jit T R 7
(ng/g) (ng/g) (ng/g) (ng/g) (ng/g)
54d TAlL 9.04+1.66b 6.27+1.10bc 2 393.58+263.26b 27.88+1.38¢ 1 150.40+124.32ab
TB1 8.17=1.44b 7.89+0.41ab 1261.25+15.45d 34.72+2.23ab 1 018.09+48.18b
TC1 4.13+0.42¢ 5.9720.66¢ 1589.15+246.98cd  28.67+2.92bc 1 564.36+315.77a
CKA1 12.77£0.63a 8.700.48a 3 387.96+136.85a 26.83+2.99¢ 1 062.09+208.74b
CKBI 5.9720.61c 5.93x1.16¢ 1 767.04+147.66¢ 37.03%5.97a 1 375.15+141.70ab
CKC1 4.86+0.69¢ 7.85+1.27ab 1480.332141.76cd  25.10£0.38¢ 1 227.47+251.83ab
10 d TA2 5.95+2.19ab 5.2120.79hc 2 647.212116.67a 26.67+4.39h 1 074.18+155.19b
TB2 5.49+0.49ab 6.41+1.31abc 1 081.25+176.35b 34.47+1.93a 1 491.28+10.22b
TC2 4.3420.12b 8.55+1.60a 2 500.43+301.16a 26.36+0.95b 1 110.01£75.79b
CKA2 7.22+1.47a 7.02+0.67ab 3016.66£731.67a 32.20+2.34a 1 162.22+111.24b
CKB2 5.31%1.61ab 3.78+0.49¢ 1 180.51+46.28b 33.79+4.64a 1 100.04+123.78b
CKC2 3.8820.51b 9.15+2.53a 3052.21£246.12a 25.73+1.66b 1 915.00£492.58a
154d TA3 6.10+0.97ab 6.99+0.44ah 1 843.3025.66a 30.92+3.59ab 1 068.39+210.83b
TB3 3.57+0.35¢ 3.5120.16d 1 487.11£182.79a 26.97+2.26b 1 193.06+194.56b
TC3 6.65+1.06a 5.82+0.26¢ 1 453.42+176.94a 28.001.06b 1 746.98+122.85a
CKA3 4.63+0.59bc 6.20+0.45bc 1 577.76+12.16a 33.38+1.68ab 1 034.37+173.43b
CKB3 4.23+0.48c¢ 6.05+0.15¢ 1 769.43+154.59a 27.10+3.69b 1 225.64+267.05b
CKC3 6.27+1.22a 7.55+1.04a 1 474.68+296.01a 35.48+7.25a 1 319.20+357.27ab
20 d TA4 5.03+1.01b 5.69+0.75bc 1 578.37£95.29h 32.6121.75bc 1 037.48+244.86¢
TB4 5.44+0.90b 5.93+0.26bc 1 521.34+122.07b 29.83+1.54¢ 1 594.64+195.75b
TC4 8.4720.49a 4.86+1.14c¢ 1 825.89+109.13a 36.69+5.20ab 2 511.19£487.32a
CKA4 5.27+1.11b 7.49+0.02b 1 427.86+126.84b 32.25+4.70bc 1 184.85+79.00bc
CKB4 5.06+2.17b 6.80+0.95hc 1 405.82+21.33b 28.44+2.46¢ 1 288.61x64.92bc
CKC4 8.44+1.09a 9.86+1.81a 1916.99+171.99a 41.05+0.85a 2 285.72+190.56a

FAEBIILE 1, [ —SVE R A RN P R R — B R R — BRI A R AR B 6] 22 5 2.2 (P<0. 05)

x5 AEBGFHS XHES=TL

Table 5 Changes in the content of five types of hormones at different budding stages

MR RABE (%)
Ak
D 4 A TREER RERER Bl MAESS 3 I 5

TA -42.21£0.19h -9.66+0.18ah -33.89=0.02c 17.12+0.07he -5.26=0.17b
TB -31.04£0.22b -24.63£0.07b 20.70+0.11ab -13.83£0.07cd 57.42+0.26ab
TC 106.53+0.25a -19.1920.11b 6.82:0.15b 29.34:0.27ab 64.60=0.73ab
CKA -58.48+0.1b -12.77%0.06ab -55.84x0.04d 22.56=0.33hc 9.36x0.21b
CKB -11.99+0.48b 7.45£0.20ab -20.41+0.08¢ -22.33+0.10d -5.96+0.05b
CKC 73.81£0.03a 29.29:0.44a 36.54:0.06a 63.62:0.06a 111.72+0.32a

AR (HBCFA EIR R O t— BRI AR 3R & i)/ IBCER I AR 3R & B x 100% 1 M IE4ER R LI SBGRR T IE ; [n] — 5 8 Je
AN/ NG FBERR R —Fh i 2 N [ A #1R) 22 5 &8 3 ( P<0. 05) ; TA TB.TC .CKA ,CKB,CKC IL5& 1,

1A BRI 2 b AR RIS 13 B A or R
12 F PR 2 Bl (18 2~ &1 6) . D4 A TR AX

XFAN [ IS 25 B R A I ) v 20 S 5 B AT
G, SEAGI Y 5 2 30 FpECER, A B 4 R 2
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R 2] SDS(5-J Ep 4 1) (11 2) , CKAT 4
PN i o i e, S R TR TR B A Al A
TB3 feffk, AAbBEAP LA 2] GAS3 (AREE R 53) Al
GAI9(FREE 19)2 PR (& 3) , Hri GA19 &
FEPER A S AR & e s, Ak,
TE TC4 H {3 GA19, KM F] GAS3, HIRLAL
RIS 13 FhA KR (K 4) {H IBA (M5]0E-3-T
2) & BEAUAE CKAT FI TAT Hpl ke i 3], & &
68.62~103. 35 ng/g; IAA-Phe-Me ( "5| W 2 R -HE TN 2
iR B g ) B 7E CKA1,CKA2, CKA3, CKA4, CKBI .,
CKB2 .CKB3 ,CKC2 ,CKC3 TA1 .TA2 TA3 TA4 TC4
A B A1 A% A B35 A D 8 5 TA (] -3-TH O
Fi2) WIFE CKAL .CKA2 .CKA3 TA1 TA2 TA3 1 RH
D, AHAS T A LA KR TRP (L-B 2R ) &
i (K 4, -l H TRP & &4/ /100 5 R ) .
B TRP #h, IAA-Ala[ N-( 3-F5|Wk 2 B 35 ) -L-TN & A |
FTRA () FEIRZ . &AL LA H 12 Fib
fpsr2E 2 (B S) & 5 3T =500 120G
(X -FE KR -9-B-H A ) WZR (KRBT ) T
2MeScZR (2-FHAf FE i =28 B oK R A ) . A 3
aba(JIL7& TR ) F1 ABA-GE ( JIi V% 1% ) 2 BE I ) 2
KR (1K 6) , Hodh ABA-GE 7E£ N30 5 He e ke,
TC4 23 ABA-GE &K,
24 EHERLEGEDBFREZSEEMNEXNE
ST

XA RI R I R A PR A A SRR 2 5 28
W SR AT S5 51 (36 8) R, X IR R R
BEER O ORI 8 TR 1 3 I B SR A A S (=
0.646) , S WE AR, X 29 PRI THRSEE T,
SEAL (B T) BB, HEA T R AL IS A5 R B i e A
FEAEPEMM R SRR RS R0 K
IA ¥ 5 5 TAA-Ala  ICA (M| WE-3-H /iR ) . TRA . cZROG
(M- FARAZ AT -0-HH ) (ABA-GE DHZ7G (WA K
K-7-HE1Y) JCAId (M5 We-3-FE ) (120G ([ K- T oK E-
9-B-HIAINETT) 1 5 i Z (B Al o 2 IEAR DG, TPR (5K
WEIREVAZ ) St ZR(FREBH) S5 TRA
Frit ILA i cZROG 75t S k2 1 A0 ¢ X R[]
At EE e K R A0S R RBETR R 2 A1)
IA & & 5 ABA-GE. IAA-Ala. ICA | tZOG . ¢ZROG .
DHZ7G )& i 2 (B AR 2 TE AR DG TA 751 IPR %
18 aba & BT E A OC  aba & B A ZOG &4,
¢ZROG 2 W E R,

F6 TREFHBHESELE

Table 6 Ratio of hormone content in different bud picking periods

BUERTH] b3 TAA/ABA, IAA/GA, ABA,/GA,
5d  TAl 2.08+0b 425.00£47.00a 204.26+22.20ab
TBI1 1.2420.07c  164.36+3.14b  129.46+12.03b
Cl 1.0320.17¢ ~ 270.79+65.63b 264.94+67.14a
CKAI 3.27+0.77a  393.85+13.23a 124.55+33.44b
CKBI 1.37£0.09¢  261.88+72.59b 192.30+61.34ab
CKCl1 1.25£0.30c  181.79+37.47b 160.64+17.19b
10d  TA2 2.51+0.46a  518.23+98.86a 210.98+51.45ab
TB2 0.73+0.12¢  193.98+67.69c 238.82+45.95ab
TC2 2.22+0.23ab  304.15£93.55bc 136.81+45.37h
CKA2 2.6120.64a  425.53£63.93ab 166.28+21.30b
CKB2 1.10£0.12¢  275.90%85.64bc 295.39+71.08a
CKC2 1.44+0.56bc  307.95+55.17hc 252.45+89.93ab
15d  TA3 1.76+0.35a  282.35+26.58b 155.14x18.96¢
TB3 1.25£0.08ab  447.16£69.79a 330.08+75.99a
TC3 0.79+0.06b  250.97+40.04bc 299.61+39.44ab
CKA3 1.52£0.33a  245.84+14.04bc 167.62+31.96¢
CKB3 1.41£0.33ab  293.07+32.86b 199.75£40.07bc
CKC3 1.15£0.32ab  174.02+12.88¢c  156.42+32.60c
20d  TA4 1.56£0.25a  263.92+26.93b 191.40+29.32¢
TB4 0.97+0.20bed 257.33+28.12h  269.47+36.71b
TC4 0.74+0.10d  433.65+22.12a 589.72+37.33a
CKA4 1.21£0.18b  199.31+11.23¢  152.04+0.59¢
CKB4 1.09£0.04bc  209.11£26.13¢  191.01£17.12¢
CKC4 0.83£0.02cd  196.04+18.58¢c 187.10+42.51c

BN 1, [F—FEHE G A RING bk R W] —Fh i 2 15— B
ZEI BTN [R] b B (1] 22 57 W 3 (P<0. 05) ;I1AA /ABA, ;W5 W-3- R 25
HSMERR ST AL 1A, /GA,  IWE3-L R T R SR mE S i
B LA ABA, / GA,  ITE TR 5 i 5 IR 2 A B L

®7 TRRFHBHESELLEETUES
Table 7 The change trend of hormone content ratio in different
bud picking periods
RS LB (%)
Qb3
IAA /ABA, 1AA /GA. ABA./GA,

TA -28.95+0.14ab -33.89+0.10b -6.53+0.04b
TB -21.18+0.20a 52.85+£0.25a  111.11+0.49a
TC -30.25+0.22ab 67.40£0.46a  112.10+0.67a
CKA -58.46+0.12b -49.41+0.01b 26.57+0.34ab
CKB -20.25+0.06a -17.52+0.14b 4.62+0.25b
CKC -41.63+0.02ab 11.26+0.33ab 4.32+0.59b

A [ (BEEAR MR IA TR & B - BUEE R AR R S = L
8 /BEERTH R IR TR & L E X 100% ] 4 IE 0k R BT, ok
7 T B 5 ) — BB 5 AN [l /NG R 7 [ — B 22 TR — 2R
IR 4b PR (E] 25 5 .3 (P<0. 05) 5 IAA /ABA, : 5| Wk-3- 212 75 B 5 i
IR LU AR ; AA, / GA, - WIWR-3-L IR &t S R R & i 1Y LU
ABA./GA, IR S it SR EEFEM{E, TATB, TC,CKA,
CKB .CKC W3 1,
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Fig.2 Changes in the content of strigolactones (5-deoxystrigol)
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Fig.3 Changes in the contents of two gibberellins
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Fig.4 Changes in the contents of 13 auxins
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Fig.5 Changes in the contents of 12 cytokinins
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Fig.6 Changes in the contents of two abscisic acids
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Table 8 Correlation analysis of hormone content between control and treatment at different bud picking stages

LR (A3 REBRRAE (X ER)
HH mWg FEE S EKR HARSR BER S MEe FAER EARKRR SRsR BER
WA Sa CR ENES s T AlESE SE i ENEs s GRS

MG R 1.000 1.000
FERGE 0.173 1.000 0.399 1.000
ERERGE 0.287 0.438 1.000 0.557 0.520 1.000
1) 0B A3 gty 0.442 0.014  -0.249 1.000 0.141 -0.067  -0.314 1.000
Wit 5 R B 0.265 -0.365 -0.237 0.425 1.000 0.004 0.646 * 0.161 0.349 1.000

* FIRTE 0.05 KOF B E A
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Fig.7 Correlation analysis of hormone content between control and treatment at different bud picking stages
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VFZM5E & B0, ABA SoHAE 4 114) 25 RN A= 4
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IFVEEIR B T TP AR B T U, ARG & B, TB
OB TC ZEFRIRE T ABA MU &L, TA L FRFEE T
ABA W& HE, 454 TA ACBRAR & T L 45 AL S 1
fzE g FIRACERY ABA A R T45 50 A 8 & .

PRI I T AR AN, ) A K R B e ¢
SR, ANECER B AN DM A A KA e gk ek
FEHUER L, Geuns %5 XPUH B 47T HHALR 5 A& BE,
WEZEHY ABA 55 TR, AT BEJE IAA 5 ABA M EAE
FHEEIZE &7, Cline 287 PRAL B 74 R 5 A K R %
Tim i S m A AR I & B, ABA 24K R IiE T
MR MZEAE R . AT R I, AL P 5 X IR 144/ ABA,
AR, 25 7 A 25 UEHH TAA /ABA, {6 V] RETE
TR JE XA SR 2 A IV E AN &,

RN ES SR 2B, P ABA i f1 GA it
1 EAE AT RO RIR B & . BRI GA B it 5
ABA 5 5 () HUAE TR PR A ORI, 2k 25 12
K RN B BRI T R TR 65 & BUIRZE )
KEEFN GA 5 ABA S I IEAH DG, BT
) GA 5 ABA £ 5t 1) HUAEAG ) T B0 0 2 B
RO ARBITELIL, TA ABRFEAR T ABA,/GA, , TB 4b
PR TC AbFRSXRNIE = T ABA /GA, , Hirp TB AbFH
TC ZLFRJS ABA /GA, B4 a3 i 25 & T TA AL BEFI
CKB.CKC, 454 TB AbEE TC AR % 25596 , e
7K ABA / GA | S 2R e 25 A%

ABIFFE I B A el AR SR TR 2B, 4T
ZEURARAR o R AR 2R ke 1 SRR — e 1 5%
FUMEYS, AL R R, LRGeS T 3
TR R — AR AR, A 2B T RIS, R
5P GA & MUK GA A F FHEdk i 28 i Ak K
TA AHR R T IR0 ke — AR AR 25 3R 7 EL L IR
K- ABA A FI T b 25 A &, TB 4bFE TC
AR R A5, BT ABA / GA, 2RI 29 &
GERAL, BRI TAA AR TR & 45
TR, G557 08 R A T AN 22 bR JE S R
ZERIA A, TA AbBR (R ARLHR 2R R 45 08

SE

(1] ZE5eE. FRIEMR G E 80 Al B T B H R [T IR,
1997(4) :34-35.

[2] #RERE, @SS, WEESRM TR ETIRET]. &R
FEIF %K ,2004(5) :118-119.

[3] E4m RIEFEFEIEEHEARL]. RRMEZK,2015(2) :134.

[4] IO, MRz, B A PEBREE L 5 15 & R R SOt



934

FAND N S| A=

2024 4 5 40 & S5 1

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

HI]. T ERR,2021(4) :83-88.
RKH LB 3205400, 55, WiV Ml & S SR K il
[J]. "PELRRE,2019(1) :103-106, 109.
SRRIL, E7OME, 2% B AF. ARRAE TR B BOR P T
SRR 1 = AR EL R [T ] TR, 2018(5) . 55.
. R M 0T HOR [T]. LT, 2022(2) 41-42.
R R MO, S SEIRRIME O RO [T ], R
2011,43(2) :11-12.
LB, 04T TUBORTE 2 18 41 i 2% Bl v 79 75 Y I 1 28021
[J]. Bdaelr,2022,16(17) :110-112,116.
XUBHE BT A, TR, 5. MR B L T 1P iR
YEFIRFSCHEIR 1], A A 240, 2012,48(10) :941-948.
A=A BRI AL IR R Mo IR AL S (D ]
I R TR, 2019.
MULLER D, LEYSER O. Auxin, cytokinin and the control of
shoot branching[ J]. Annals of Botany,2011,107(7) :1203-1212.
WANG Q, KOHLEN W, ROSSMANN S, et al. Auxin depletion
from the leaf axil conditions competence for axillary meristem for-
mation in Arabidopsis and tomato[ J]. Plant Cell,2014,26(5) ;
2068-2079.
NI J, GAO C, CHEN M S, et al. Gibberellin promotes shoot
branching in the perennial woody plant Jatropha curcas[ J]. Plant
and Cell Physiology,2015,8(56) :1655-1666.
YAO C, FINLAYSON S A. Abscisic acid is a general negative reg-
ulator of Arabidopsis axillary bud growth [ J]. Plant Physiology,
2015,169( 1) :611-626.
GOMEZ-ROLDAN V, FERMAS S, BREWER P B, et al. Strigo-
lactone inhibition of shoot branching [ J]. Nature, 2008, 455
(7210) :189-194.
TANTIKANJANA T, YONG J W, LETHAM D S, et al. Control of
axillary bud initiation and shoot architecture in Arabidopsis through
the supershoot gene[ J]. Genes Dev,2001,15(12) ;1577-1588.
e AR AN SRR SF. NIEER B R A S REEAE 2 Oy
KRR BIFELT]. ALTrbd 2 ,2013(22) :5-9.
ZENE BRTERT. AR SR AL 2 I S A 0T A TRR & R AL
[7]. Z#AOAN#,2012,40(2) :680-681,684.
TR B BT AR MRS A Y R R 1 2h 2
R[S ] PEIbAIYAEH ,2010,30( 10) :2061-2066.
JANSSEN J B, DRUMMOND S R, SNOWDEN C K. Regulation of
axillary shoot development [ J]. Current Opinion in Plant Biology,
2014,17.28-35.
W DR Tk, A5, MOKREAM AR R Ak 4 1 43 BE 3h 2
W BERLT]. WAL, 1994,6(4) :209-213.
DN I W8 27 7 R o 1D & e v B K
FEBEREL )], ALAART,2023(2) < 1-3,12.
RRFHZE. HESRALZE LA R 5T [ D] Kb
2 ,2017.

A PEPTRL , SRR, 2. MREEMEAE SIS ]
%%,2000(3) :11-12,44.
T SNSRI S AR SR AL 2F A1k ) LG K A BB Al
[D]. Z& 85 WHLRHE IS B, 2023.

ML ZEE PN

LT

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

T OBk ARER A IET A LA BRI M L Sk d B[ D] K
U PO B RS, 2023,

TSR W AT, TS, A5, S P IR X B 2 A R A
PO TGS P FRE S A5 [ ], #3244, 2021, 57
(4):910-918.

EPIER, B M, e, A5 A R oA IR gk A A G R T B B 5T
HRELT]. Sr TR E RN, 2014,12(3) :603-609.

I5, 0 LW & IR R AR N IR BT ST
PERELD]. VLIRARMl A ,2023,39(3) :848-858.

AR, W, B 455 STCREA IR SR s B
KFE[T]. AR ,2022,53(11) :3174-3183.

ANTONIO S, STEFANO B, MAX B, et al. DELLA genes restrict
inflorescence meristem function independently of plant height[ J].
Nat Plants,2017,3(9) :749-754.

LUISI A, LORENZI R, SORCE C. Strigolactone may interact with
gibberellin to control apical dominance in pea ( Pisum sativum)
[J]. Plant Growth Regulation,2011,65(2) :415-419.

e, I/t BOKRE 55, SMBAER R | A1 T 2248k
ERRESREMT T ). FT A2z, 2023,54( 1) :3156-3164.
BN, WEE MR 2, 5. ARMMHAAM T RMIRR LT &
AWML )], YRR AR, 2023 ,39(3) :814-821.
BUGE: el AR AR REMARASIR] TG M 2R A AR AR A O
B RIB T [T]. MO R E M (HAREM) ,
2023,47(4) :114-122,265-276.

R, EXIR, JRUA 5. BoMiA R A 3R T bk A s R
XA S A B B A I LT ] TR ARAL R 2022, 50
(19):219-225.

TR S K IR OB A IR SRR R IEGE ()], F Ak
TR FLRFERRD) ,2022,46(5) :89-94.

LEYSER O. The fall and rise of apical dominance[ J]. Current O-
pinion in Genetics & Development,2005,15(4) .468-471.

FIRF A, R, 45 T MO 2 IR IR R A A
FEEEL1/OL]. 2 TR E F, 2023 1-13. hitps://kns. cnki.
net/kems2/ detail /46.1068.S.20230706.1944.014. html.

DONG Z B, XIAO Y G, RAJANIKANTH G, et al. The regulatory
landscape of a core maize domestication module controlling bud
dormancy and growth repression [ J ]. Nature Communications,
2019,10(1) :3810.

GEUNS J M C, SMETS R, STRUYF T, et al. Apical dominance
in Pssu-ipt-transformed tobacco [ J ]. Phytochemistry, 2001, 58
(6):911-921.

CLINE M G, OH C. A reappraisal of the role of abscisic acid and
its interaction with auxin in apical dominance[ J]. Ann Bot,2006,
98(4) :891-897.

BHE, BRE, HilER S AR RAZEH AT GA, Rl ABA
VA7 Al B HC X iR 2 W A IR AR 52 e [ D). VEH 4, 2008, 34
(2):277-283.

AKEVHE, 20T B, A5 R THUE R A £ B ¢ AL 2
S B PIE SAR K [ J/0L . 4r F I T i, 2022, 1-12. hi-
tps://kns.cnki.net/ kems/ detail /46.1068.S.20220804.1416.006.html.

(AL 8 TR )





