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Abstract: [Objective] Litchi (Litchi chinensis Sonn.) is a hermaphroditic plant which possesses unisex-
ual flowers formed by selective abortion of the floral sexual organs after meiosis. Too many flowers and
low rate of females of panicles often lead to low fruit setting rate in litchi. This study aimed to develop
new plant growth regulators that could be applied on litchi panicles to improve the yield and fruit quali-
ty. Exogenous auxin application on litchi panicles can decrease the rate of female flowers and reduce
the amount of fruit set, so we wonder if auxin inhibitors have the opposite effects on flowering and fruit

setting. [Methods] This study utilized litchi cultivar Feizixiao as the experimental material and applied
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naphthylacetic acid (NAA) along with varying concentrations of auxin inhibitors, namely 4-phenoxy-
phenylboronic acid (PPBo) and 2, 3, 5-triiodobenzoic acid (TIBA), by a spray on litchi flower spikes.
The water treatment served as the control group. A study was performed to analyze the impacts of differ-
ent treatments on the quantities of male and female flowers, the flowering duration of male and female
flower, the quantity of fruit set, and the quality of litchi fruits. In terms of fruit quality, we tested the ver-
tical diameter, transverse diameter, single fruit weight, peel weight, pericarp thickness, seed weight, edi-
ble rate and total soluble solid. In addition, the correlation between different flowering characters and
fruit setting quantity of litchi were investigated. [Results] In the flowering aspect, the amount of fe-
male flowers and the rate of female flowers in litchi panicles were reduced by NAA treatment, as previ-
ously reported. Accordingly, the number of male flowers in litchi was decreased by PPBo and TIBA
treatment at different concentrations, and TIBA treatment showed significantly difference compared
with the control. However, the number of female flowers was not significantly altered between different
auxin inhibitor treatments and the control group. The concentration of 100 mg- L' of TIBA (TIBA-2)
had a notable impact on boosting the proportion of female flowers to 30.29%, but not other auxin inhibi-
tor treatments. When compared with the control, all of the treatments had no impact on the duration of
male and female flowering, as well as the overlap period between the males and females, however, the
panicles of TIBA treatment had significantly longer flowering period of female flowers than the pani-
cles of the NAA treatment. In terms of fruit setting quantity, both PPBo and TIBA treatments resulted in
an increase in the average number of first and final fruit setting, which were calculated 1 and 7 weeks af-
ter female flowers withering, respectively. However, only the TIBA-2 treatment exhibited a consider-
able increase of the first and final fruit setting compared with the control, with an average of 59.17 and
15.00 per panicle, respectively. The correlation analysis of flowering traits and fruit setting quantity re-
vealed significantly positive correlations between the initial fruit setting quantity and the ratio of female
flowers as well as the number of female flowers, with the correlation coefficient of 0.70 and 0.51, re-
spectively. On the contrary, the initial fruit setting quantity was negatively correlated with the number
of male flowers and the total flowers, with significant correlation coefficients of —0.57 and —0.43, re-
spectively. It is worth mentioning that the final and initial fruit setting amounts were correlated similar-
ly with the flowering characteristics, however the correlation coefficients were larger in the initial fruit
setting amount. Besides, the final and initial fruit setting amount showed a significantly positive correla-
tion with the correlation coefficient of 0.73. From the perspective of fruit quality, there were no signifi-
cant variations in fruit longitudinal diameter between the various treatments and the control. TIBA-2
had a considerably larger transverse diameter than the control, but there was no significant difference
between the other treatments. Furthermore, the proper concentration of PPBo or TIBA could significant-
ly boost the weight of individual fruits. The peel thickness of NAA and different concentrations of TI-
BA treatments was significantly lower than that of the control. There was no significant difference in
the seed weight or total soluble solid (TSS) between the different treatments and controls. NAA and TI-
BA-2 treatment had the significantly higher edible rate than the control, reaching more than 80%, but
the other treatment did not differ significantly from the control. [Conclusion] The auxin inhibitor TIBA
treatments showed remarkable effects in reducing the number of male flowers, while increasing the pro-
portion of female flowers and fruit setting quantity. Additionally, TIBA treatments reduced peel thick-
ness and increased fruit weight and overall edibility. TIBA-2 with the concentration of 100 mg- L' was
the most effective treatment that could enhance both the fruit quantity and fruit quality.
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Table 1 The concentration of different plant growth

regulators
AL ¥R Treatment p/(mg-L)
CK JE7K Water
NAA 100
PPBo-1 10
PPBo-2 100
TIBA-1 10
TIBA-2 100
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Table 2 Effects of auxin inhibitors on floral sex differentiation and development of litchi

Ab g e MEFE B JEV iR MEFE =

Treatment Male flowers number Female flowers number Total flowers number Ratio of female flowers/%
CK 1661.17+244.89 a 189.67+84.78 ab 1850.83+161.72 a 10.614+4.88 be

NAA 1 549.834+206.56 a 72.33+£54.88 b 1 622.17+259.94 ab 3.77£2.47 ¢

PPBo-1 1 082.67+196.49 ab 123.17+49.16 b 1 205.834240.79 ab 9.76+2.00 bc

PPBo-2 1325.00+211.58 ab 189.33+47.72 ab 1 514.33+£246.97 ab 12.3242.37 be

TIBA-1 788.17+41.84 b 189.17+44.82 ab 977.33+81.04 b 20.36+4.37 ab

TIBA-2 909.33£137.54 b 361.00+103.57 a 1270.334240.38 ab 30.29+3.89 a

T R CPEE AR 2, B R AR 7 B R 2 7 B35 (p<<0.05). T

Note: The data is (mean * standard deviation), and different letters after the data indicate significant differences (p<<0.05). The same below.
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Table 3 Effects of auxin inhibitors on the flowering period

of males and females in litchi

. R . N WEAE 5 1
oS ST L e
s FF I 18] H I 8] Overlanping period
Treatment  Period of male Period of female pping p
between males and
flowers/d flowers/d
females/d
CK 13.33+£0.88 a 7.33+1.20 ab 2.33+x1.45a
NAA 14.67+1.76 a 3.33+1.76 b 2.33+145a
PPBo-1 12.00£1.00 a 4.33+0.33 ab 0.33+0.33 a
PPBo-2 12.33+0.88 a 4.33+0.67 ab 0.67+£0.33 a
TIBA-1 14.00+0.58 a 8.00+1.53 a 3.67+1.67 a
TIBA-2 13.67+0.33 a 8.33x1.67 a 3.67+1.86 a
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amount of fruit set in litchi

LTS VICOLY S

LA LR/ (oA

"&lf fftment Initial fmit set amount Final fruit set .
per panicle amount per panicle

CK 15.00£5.77 b 4.50+1.89 b
NAA 2.50£2.50 b 0.67+0.67 b
PPBo-1 28.00+£9.57 b 5.83£2.60 ab
PPBo-2 26.50+12.51 b 6.33£3.35 ab
TIBA-1 23.50+6.26 b 8.33£3.24 ab
TIBA-2 59.17£1597 a 15.00+5.35 a
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AR SR IR IR HEAE RARTT IO T8 55 WEMEAE
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Table 5 Correlation analysis of flowering characters and fruit setting quantity in litchi

MEAERR MEAE R MEIE S HENE

=N h e L ,‘é‘ = ;- 2% f ! f ! s : ‘ . 25;4/‘"— =N

. MEAERE MEIERL RGERL MEIER oo Srigetig mAOTMOTR wagg AR

2D Male Female Total Ratio of . . . . .. Final
Period of Period of Overlap period Initial fruit .

Index flowers flowers flower female fruit set
Male Female between males  set amount

number number number flowers amount

flowers flowers and females

At & 1.00

Male flowers number

WY -0.14 1.00

Female flowers number

PRV 0.95%*  0.09 1.00

Total flower number

WEFE R -0.58**  0.80** -0.37*  1.00

Ratio of female flowers

TEAE AT Ti) 0.40%  -0.14 0.32%  -0.29 1.00

Period of Male flowers

WELE AT T[] -0.14 0.18  -0.08  033* 0.15 1.00

Period of Female flowers

WEAE 5 I % 28 % S TR 0.07  -0.12 0.06  -0.09 0.37%  0.74%* 1.00

Overlap period between males and females

CIE S -0.57%*%  0.51%% -0.43*%* 0.70** -0.32*  0.28 -0.11 1.00

Initial fruit set amount

2% A B 5 Final fruit set amount -0.34* 0.40* -0.24 0.51**  0.16 0.31 -0.05 0.73%* 1.00

RN EREE ($p<0.05,** p<0.01).
Note: * indicates significant difference (*p<<0.05, ** p<<0.01).
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Table 6 Effects of auxin inhibitors on fruit quality of Feizixiao
"%I;eift— %gt%cal ”*l%jfsverse $%}ﬁ§ AR B if’iiﬁ By i ﬂﬁ;—% ;V(Sl:{)ﬁﬁ%%)
ment diameter/mm diameter/mm Fruit mass/g Pecl mass/g thickness/mm Seed mass/g  Edible rate/% content/%
CK 34.52£0.73ab  31.16:£0.54b  16.12+0.48b  3.90£0.28 ab  1.65+0.11 a 0.60+0.12a  72.03+2.15b 18.70+0.46 a
NAA 35.26+1.15ab  31.80+1.63ab 18.81+2.20ab 3.05+0.49 ¢ 0.96+0.13 ¢ 0.49+0.04 a 81.25+0.63a 19.75+0.15a
PPBo-1  36.72+0.90 a 33.25+0.49 ab  20.38+0.35a  4.56+0.09 a 1.71+£0.10 a 0.34£0.06 2  75.94+0.35ab 18.88+0.34a
PPBo-2  35.13+0.45ab  32.72£0.50 ab  18.82+0.62ab 4.11+0.18 ab  1.43+0.08 ab  0.81+0.21a 73.72+1.89b 19.08+0.36 a
TIBA-1 32.90+£0.61 b 32.42+0.46ab  17.93£0.71 ab 3.51+0.14 bc  1.12+£0.08 bc  0.39£0.04a 77.79£1.10ab 19.21£0.36 a
TIBA-2  34.88+0.40 ab  33.44+0.33a  19.80+0.47a  3.56+0.12bc  1.22+0.05bc  0.38+0.05a 80.02+0.79a 19.33+0.13 a
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