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Ethrel in Rubber Tree Tapping Cuts

YANG Wenfeng, FAN Ruishen, GAO Honghua, WEI Fang, WAN Jiong, QIU Jian"

Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences / Key Laboratory of Biology and Genetic Resources
of Rubber Tree, Ministry of Agriculture and Rural Affairs / Hainan Key Laboratory for Cultivation & Physiology of Tropical Crops /
State Key Laboratory Incubation Base for Cultivation and Physiology of Tropical Crops, Haikou, Hainan 571101, China

Abstract: Ethrel is widely used as a stimulant in rubber tree plantations, which plays an important role in increaisng
latex yield effectively and reducing labor requirements for tapping. However, the stimulatory effect of ethrel exhibits a
pronounced dose-response relationship, excessive application may lead to adverse effects, such as tapping panel dryness
(TPD). In this study, rubber tree clone Reyan 73397 was used as the experimental material, and an ultra-high perform-
ance liquid chromatography tandem mass spectrometry (UPLC-MS/MS) method for the trace determination of ethrel in
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the bark was developed. The distribution of ethrel at various time points and different parts of the bark following its
application was investigated. The samples were extracted using a methanol : 1% formic acid aqueous solution (9 : 1,
V/V), and directly analyzed after filtration. The samples were separated by waters CORTECS HILIC C18 column (100 mm x
2.1 mm, 1.6 pm ) with mobile phase A (0.01% ammonia solution) and mobile phase B (acetonitrile : water 80 : 20, V/V)
at a flow rate of 1.0 mL/min. The detection was performed under electrospray ion source, negative ion scanning and
multiple reaction monitoring (MRM) mode. Quantitative analysis was conducted using external standard calibration
curves, quantitative ion was 107. The results showed a good linear relationship for ethrel within the range of 0.02 pg/mL
to 1.00 pg/mL, with coefficient of determination (R’) of 0.9997. Recoveries ranged from 85.3% to 101.2% at spiked
levels 0.1 pg/kg to 1.0 ng/kg, with relative standard deviations of 1.14%-7.28%, and limits of quantification (LOQ) of
0.1 pg/kg. This method was applied to study the distribution characteristics of ethrel in stimulated bark rings, both
above and below the ethrel-treated 5 cm and 10 cm areas, after applying different concentrations of ethrel (0.5%, 2.0%,
4.0%) over 0-96 h. The results revealed that ethrel was unevenly distributed in the rubber tree, the concentration at the
stimulated area was significantly higher than that in other areas, areas closer to the stimulated bark were higher than that
in distant areas, and the areas below the stimulated bark were higher than that above it. The concentration of ethrel at the
stimulated area showed a significant positive correlation with the stimulated ethrel concentration. Additionally, the
concentration displayed an initial increase followed by a gradual decline over time. For the three concentrations, peak
levels were observed between 12 h and 24 h post-stimulation, after which a gradual decrease occurred, with relatively
high concentrations still detectable at 96 h. Compared to the indirect measurement of ethylene release rates by gas
chromatography, this method has many significant advantages, including simplicity, rapidity, excellent reproducibility,
and high sensitivity, thereby providing reliable technical support for the quantitative analysis of ethrel in rubber trees.
The study preliminarily revealed the absorption, distribution and transport patterns of externally stimulated ethrel on
rubber tree tapping cuts. It was found that the diffusion and transport of ethrel were limited, with the compound primar-
ily concentrated at the stimulation site. The findings would provide a theoretical basis for further elucidating the
dose-dependent effects of ethrel on yield stimulation and guiding its safe and efficient application.
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Tab.1 UPLC-MS/MS parameters of ethrel
P ey TET ffReR ERERE
Axie?| o )
Analyte Precursor  Product  Collision Declustering
ion (M/z) ion (MVZ) energy/eV potential/V
LI 143 107" -10.0 -50
79 -22.0 -52

pEEE jﬂ%i%?

Note:  indicates quantitaiive ion.
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Fig. 1 Full scan product ion spectrums of ethrel
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Tab. 2 Results of tests for recovery

Tk AKF L AHX A 1 g 26
Spiked level/(ng-kg™) Recovery/% Relative standard deviation/%
0.10 94.2 1.87
0.50 101.2 1.14
1.00 85.3 7.28
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Fig. 3 Changes of ethrel content in rubber tree bark under
different concentrations and stimulation time of ethrel
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Tab. 3 Linear equation parameters of ethrel content and
stimulant concentration at stimulation area

P 1] LT LB
Time/h Regression equation R
0 y=17.414x+2.130 0.984
6 y=18.593x+3.858 0.989
12 y=19.198x+14.017 0.950
24 y=16.770x+13.906 0.969
48 y=16.441x+12.325 0.954
96 y=17.931x+5.497 0.997
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