BB 2 R 2026,43(1): 122-135

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20250304

3,5,6-TPA {E 3t 75 1% SR LB K FN X PARY R B 53
wEXE, 2 w,T B NEE RHAE, FEE
(R RN R 222k, M 510642)

5 E:(BHMHRA W40 mg- L' 3,5,6- = F-2-MLIE 4 L1 (3,5,6-TPAD X 7 1 S S AR KOk & I AR
FEBR IR LA SR YUARG A N AL T4 1) 16 SF A8 B 3 22 R B M R, 72 7 BAE IS 5 ) A R FE (o, SR 1R 9 40 mg - L
3,5,6-TPA , Il 52 F1 43 BT R 51 23 S 11 A B3Rt SR 8 A o K45 SR 50 3,5,6- TPA %5 I 25 1A A 0 28 7 Bl R iz, (4 SR sl i
T 1 JE B3, o SRS ) N AE N TR T T R . 3,5,6-TPA Kb FR AT 3t S Sz K f s 42 JE DA A3 - (D S BF M) 1 5 e
FIEEER, SEGE 2 R R A B M B2, 5 R AL 3 T S R EH - (O3 m T RS2 E B i
TR B AR SR PR TAA B 5. ()M 3R 1 20 M B G AVl I PR AU L P R A DL S RE B IR A B S
SRR TR PR B (R R S R R P T A R DR LS - COBE R 1 RSk A R SR AR S R R - o R
ABA &5 . ()R E 7 SRS B HA IR PYIR TAA & B AIIEAT R 5. 02538 13,5,6-TPA 0] AYEAL 3t 2 7 B 1) P 76 o 568
SO PTG G0N R ) 5 B B ot A 2, R AR B AR DA RS M L TR RS h B H N IR TAA VABA &
5 AT 258 N 75 Ak F SR s R /NN T PR SR 3R, 2 i SR S B T ity

FBEIR: 755 3,5,6-TPA 3 T2 KN 5 iz jl ik s SRS ot

FE S :5667.1 XRKFRARES : A XEHRS:1009-9980(2026)01-0122-14

Analysis of the reasons why 3,5,6- TPA promotes the enlargement and

maturation of litchi fruits

HUANG Zhigiang, LIU Xuan, YAN Ting, DENG Jiahui, ZHAO Minglei, LI Jianguo’
(College of Horticulture, South China Agricultural University, Guangzhou 510642, Guangdong, China)

Abstract: [Objective] 3,5,6-trichloro-2-pyridinyloxyacetic acid (3,5,6-TPA) has been proven to have a
positive effect on the enlargement and maturation of litchi fruits. However, previous studies have been
limited to phenotypic observations, lacking in research on the mechanisms by which it regulates fruit
size and maturation. This study used the high-quality late-maturing litchi variety Xianjinfeng as the ex-
perimental material to explore the regulatory mechanisms by whole-tree spraying of 40 mg- L' 3,5,6-
TPA on litchi fruit growth and development, aiming to provide a scientific basis for its rational applica-
tion in litchi production. [Methods] Sixteen- year-old Xianjinfeng litchi trees grafted onto Feizixiao
rootstocks were used as experimental materials. Six trees with relatively consistent vigor were selected,
with three trees sprayed with 40 mg- L' 3,5,6-TPA and the other three sprayed with water as controls.
The spraying was conducted five weeks after flowering (when the young fruit was about 1 g), until the
leaf surface was dripping wet, with a volume of 8 L per tree. Fifteen branches were randomly selected
from each treatment for tagging and fruit drop rate statistics. If fruit splitting occurred, the fruits were re-
moved after counting and 20 fruits were randomly selected from each treatment for tagging to measure
their transverse and longitudinal diameters for dynamic fruit development analysis. Eight mature leaves

of the same age and position were selected from the external canopy of each tree and tagged, and their
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net photosynthetic rate was measured using a CIRAS-3 portable photosynthesis system (PP system,
USA) every three days between 9:00—11:00 a.m., before and after treatment, until photosynthetic dam-
age was restored. Fruit samples were collected once a week, with 30 fruits per sample. The pericarp,
pulp, and seeds were separated, frozen in liquid nitrogen, and stored in a =80 °C freezer for the determi-
nation and analysis of major physiological indices of the fruit. The fruit quality was finally measured at
harvest. [Results]Spraying with 3,5,6-TPA significantly enlarged the Xianjinfeng litchi fruit. The aver-
age fruit weight of the treated group reached 25.0 g, while that of the control was only 22.9 g, represent-
ing a 9.2% increase in the treated group compared to the control. The proportion of first-grade fruit in
the treated group increased by 137.5% compared to the control, while the proportion of substandard
fruit decreased by 128.3%. The treatment also advanced fruit maturation by one week but did not alter
the final coloration of the pericarp after maturation. It had no significant effect on the fruit soluble sol-
ids, titratable acid, solid-acid ratio, edible rate, or rate of sunken seeds. Spraying with 3,5,6-TPA inhibit-
ed fruit drop in the first four weeks after treatment. However, some fruits on the panicles stopped grow-
ing and the pericarp turned yellow. These developmentally arrested fruits began to drop from the third
week, and by harvest, the cumulative fruit drop rate in the treated group was higher than that in the con-
trol, although the difference was not significant. Spraying with 3,5,6- TPA temporarily induced photo-
synthetic damage in litchi leaves within 10 days after treatment, which then returned to normal. Spray-
ing with 3,5,6-TPA significantly increased the sucrose content in the aril 2-3 weeks after treatment, as
well as the contents of fructose, glucose, and total sugar, with no significant differences at harvest.
Spraying with 3,5,6-TPA altered the activity of key enzymes in aril sucrose metabolism, significantly in-
creasing acid invertase activity in the third week after treatment, neutral invertase activity in the second
week, with no significant difference in sucrose synthase activity, and increased sucrose phosphate syn-
thase activity before the fourth week, which then fell below the control. Foliar application of 3,5,6-TPA
advanced the peak of endogenous IAA during fruit ripening and accelerated the subsequent decline by 1
week relative to the control, while it increased the ABA content in various tissues of the fruit. The poten-
tial reasons for the promotion of fruit enlargement by 3,5,6-TPA treatment include: (1) Briefly inhibit-
ing the net photosynthetic rate of litchi leaves, causing some fruits to be abortted in the early develop-
mental stage and then drop, which had a thinning effect; (2) Increasing the endogenous IAA content in
the pericarp, aril, and seeds during the early stages of fruit development; (3) Enhancing the activities of
cell wall invertase, acid invertase, neutral invertase, and sucrose phosphate synthase, thereby promoting
sugar accumulation and fruit development. The potential reasons for the accelerated fruit maturation in-
clude: (1) Increasing the endogenous ABA content in the pericarp, aril, and seeds during fruit develop-
ment; (2) Promoting the early decline of endogenous IAA content in the pericarp and aril during fruit
maturation. [Conclusion] Compared with the control, 3,5,6-TPA can temporarily inhibit the net photo-
synthetic rate of litchi leaves without significantly affecting the intrinsic quality of Xianjinfeng litchi. It
can also alter the activity of related metabolic enzymes in the aril, promote sugar accumulation in the
early stages of fruit development, and regulate the endogenous IAA and ABA contents in various fruit
tissues, thereby effectively increasing fruit size and the rate of high-quality fruit, and promoting early
fruit maturation.
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Fig.1 Effects of 3,5,6-TPA application at 5 weeks after flowering on the transverse and longitudinal diameter development

of Xianjinfeng fruit
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Fig. 2 Effects of 3,5,6-TPA application at 5 weeks after

flowering on fruit abscission of Xianjinfeng
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Red circles indicate fruits with yellowing skin and arrested growth.

3 3,5,6-TPA IR 2 Al REAZ0
Fig. 3 Effects of 3,5,6-TPA treatment in the second week on Xianjinfeng fruit

AbFE Treatment

A T B 1)/

Time after treatment/week

B4 3,56-TPA SLIExHliid 2= RS A FR I FZRI SN
Fig. 4 Effects of 3,5,6-TPA treatment on the maturation process of Xianjinfeng fruit
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Table 2 Effects of 3,5,6-TPA application at 5 weeks after flowering on the fruit quality of Xianjinfeng
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Fig. 6 Effects of 3,5,6-TPA on the fruit skin color during the maturation process of Xianjinfeng
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Fig. 9 Effects of 3,5,6-TPA application at 5 weeks after flowering on the activities of acid invertase (A), neutral invertase (B),
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