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Effects of several regulation measures on change of
endogenous hormones in terminal bud at flowering stage
and the flower-formation and fruit-setting of Longan
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Abstract: In this paper, ‘Lu Feng No.1’ which is mainly cultured longan varieties in Luzhou was chosed as the
research object. And we chose some experimental measurements on the basis of the local methods to promote
floral bud differentiation. Before flower bud morphological differentiation, taking several regulation measures
of spraying growth regulator in different proportions, girdling the primary branches and root pruning with

coating the earth,we regularly measured endogenous hormones in terminal bud at flower bud differentiation
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period by every 15 d. When the differentiation finished.we calculated the rate of flower and fruit setting to dis-
cuss effects of regulation measures on change of endogenous hormones in terminal bud at flowering stage and
flower formation and fruit setting. We analysed all experimental data for researching mechanism of flower for-
mation. The result showed that all of these measures improved flower rate and fruit setting rate in different
degrees remarkably. However, the control measures of ethylene regulator combination with appropriate con-
centrations (150 mg * L' and 100 mg * L") could improve the number of trees female flowers, female flowers
rate and fruit-bearing rate of trees, among which the female flowers rate improved respectively by 32.57 % and
38.22% than CK, the tip-blunting rate of each treatment was significantly lower than CK,and the tip-blunting
rate (18.58%)of treatment B (100 mg * L' ethylene regulator combination) was the minimum, which was
34.18% lower than CK,and the growth rate of bud axis and tip-blunting rate have significant positive correla-
tion. The different treatments improved the flowering and fruit-bearing status of longan body in different de-
grees,inhibited flowering reversion occurring effectively, and the effects of the treatment spraying mixed
liquor consisted of 150.00 mg * L' mutli-effect triazole an 100.00 mg » L. ethephon and 1.0 mg * L' 6-benzyl-
aminopurine evenly in the crown most excellent. For the hormones in terminal buds,these contents and hor-
mone balance were changed by the different measures. The results were as follows: with higher GA; and ABA
contents in the spindle differentiation stage,then GA, content and ABA content keeping at a low level in multi-
level side inflorescence rapidly-differentiation stage,lower ZT level in the entire morphological differentiation,
and that was good for preventing longan flower from reversing and promoting longan bud differentiating. The
change of IAA content affection was relatively complex,and its regularity was not strong. Viewing the point of
hormones content proportion,smaller ratio of IAA/GA; in the spindle differentiation stage,the bigger ratio of
7ZT/ABA before purple inflorescence primordia appearing-period and the lower ratio of ZT/ABA and GA,/
ABA in hole morphological differentiation,which were beneficial to longan flowering. The study would provide
theoretical basis for Luzhou longan high quality and high yield cultivation.

Key words: regulation measures; flowering stage; terminal bud; endogenous hormones; flower-formation and

fruit-setting
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Table 1 Division basis of flower bud morphological differentiation process
antaingt| Rl o3 M A F b 5 PR
Differentiation period Division basis Boundaries of judgment
AETT £ 5 A6 39 1A o R R A 6 D B e T e 9 2 R, S R 2 AR A6 T AL R g L S TR IR
Differentiation period of ~ SANKO | 2 A T AJELH JFE & B MR M35 B A0 i AR IR] s B 28k . iR TRD S B 58 40 (6 R I A6 T 3
main inflorescence ESARCRSHIINIAS e N Start: inflorescence primordium like conic is short
The primordium differentiation starts from late January. and wide;
Inflorescence primordium and leaf primordium have little End: purplered lateral inflorescence primordium

EA ¥V
[®:

Differentiation period of
lateral inflorescence
AE2S B Ak
Differentiation period of
flower organs

difference. In late February, purple red lateral inflorescence primor-
dium appeared at modification leaf axil which developed from bract
primordium.

3 A LAIET ERZY 12 cm, B 4 A WA 6T AT 1, i 3
FEBEEMIETFITTEE .

From early March to the beginning of April, main inflorescence has
formed. Its the time for lateral inflorescence growth.

M3 At aE 5 AR e e 8 3 Ah Al E 4 AT A
eI AW 3 A T HE 4 A TH LSS 4 A LA E 4
AR MR 4 A BRI E 5 AR). M RZEF S LD
SEM

Differentiation period of flower organs is from mid March to the be-
ginning of May. Differentiation period of calyx differentiation is from

mid March to late April. Differentiation period of petal
differentiation is late March to late April. Differentiation period of
stamen differentiation early April to beginning of May.

Differentiation period of pistil differentiation is from early April to
early May. At this time, most longan flower buds have completed
differentiation.

appeared at leal axil

AR
2l
Start:
End:

G
2k
Start:
End:

AETF EHN2) 12 em;
AT HATE AL
The length main inflorescence is about 12cm
main inflorescence has formed.
AL
RAEHTT IR

calyx appeared;
initial time of flowering start.
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Table 2 Effects of different treatments on the flower and fruit set conditions in longan tree

6 55 W AE 3R MAEEL MR R R R R 5 Ectiiibich: A A A S
Ab F Female flower  Female Total number The largest The largest Spindle Setting number Setting rate
Treatment number flower rate of flower length of width of roughness of fruit of fruit
') %) (%) spike (cm) spike (cm) (em) “™ %)
A 472.42a 9.86a 4792.21b 28.13a 20.94 0.69 36.35a 7.63a
B 556.06a 10.27a 5413.64a 27.86a 18.94 0.58 43.63a 7.73a
C 383.27b 8.36b 4581.86b 24.30ab 18.33 0.64 24.14b 6.27b
D 367.34b 7.62bc 4823.13ab 26.23ab 19.02 0.60 29.03ab 7.90a
E 405.01b 8.26b 4904.02ab 25.62ab 18.45 0.57 27.34b 6.67b
CK 289.45¢ 7.44¢c 3890.16¢ 22.97b 21.30 0.57 18.31¢ 6.23b

Vs RBUR R AN 4

B 22 R 24 5 W i i ¥ (P <C0.01,P<C0.05),

Note: Different small or capital letters in the same column indicate significant differences at P<20.05 or P<Z 0.01.
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Fig. 1 Effects of different treatments on the content of Fig. 2 Effects of different treatments on the content of

GA; in terminal bud of longan

ZT in terminal bud of longan
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Fig. 5 Effects of different treatments on the ratio of
ZT/GA; in terminal bud of longan

9Qr
80 F —— ASLEE ——BALIE
—&— CALEE -x--D4b3E
570 ——EfLEE o3I X
<< / \
> 601 /0 \
< N VAN \
L« 50 VRN
~N o /7 "
= kN
N o 40 N\
- VS ke 7
&30 7 / e
20 1
10 Il 1 I 1 1 1 1 1]
1/15 2/1  2/16 3/4 3/19 4/3 4/18 5/5

HHA Date

Kl 6 RIEAEX IR T ZT/ABA W52 00
Fig. 6 Effects of different treatments on the ratio of
ZT/ABA in terminal bud of longan
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Fig. 7 Effects of different treatments on the ratio of

TAA/GA, in terminal bud of longan
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