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|dentification of organic tea based on stable isotope
characteristics and soil properties

JIA Lixin', SHUANG Ruichen', SHAQ Jinliang®, MENG Fangiao', WU Di"

(1. College of Resources and Environment Sciences, China Agricultural University, Beijing 100193, China;
2. Quality Standards and Testing Technology Research Institute, Yunnan Academy of Agricultural Sciences,
Kunming 650205, China)

Abstract In order to explore the identity identification characteristics of organic tea in Pu’er area of Yunnan
Province and improve the identity identification technology of organic tea on the plateau, 5 representative
organic planting certified tea gardens (ZX.LS.CYT.YS.HL) and adjacent conventional tea gardens (C-1.C-
2.C-3.C-4.C-5) in Pu’er City of Yunnan Province were selected, and more than 300 tea and soil samples
were collected. 8N abundance, 8"C abundance, total nitrogen, total carbon, organic carbon, alkali
hydrolyzable nitrogen and other indexes of tea and soil were determined by stable isotope mass
spectrometer and element analyzer. The isotope-soil property discrimination model of organic tea was
constructed by factor analysis and discriminant analysis, and verified by Holdout method. The results show

that there is no consistent difference in §'°N and §8"°C values between organic tea and adjacent conventional
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tea in different tea gardens, so it is difficult to identify organic tea by using a single stable isotope factor.

Through further factor analysis of tea and soil properties, six feature vectors suitable for discrimination were

selected, and a multivariate organic discrimination model based on isotope characteristics and soil

properties was constructed, and the function is as follows: y=-0.081 tea 8'°N+0.819 tea $"°C+0. 093 soil

total nitrogen +2.117 soil total carbon - 0.155 soil organic carbon +2.870 soil pH+4.232, y<0.5 is

convention tea. The model achieves an impressive accuracy rate of 92.3%. In summary, the multivariate

organic discrimination model constructed based on isotopic characteristic values and soil property

parameter indicators can accurately discriminate the identity of organic tea from the Pu’er plateau in

Yunnan.

Keywords organic tea; §"°N; 8'°C; soil properties; discriminant model
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The summary date of planting year, fertilizer nitrogen input, straw application and the specific

information on organic fertilizers in organic and conventional tea gardens

i AT it FH 4/ APIE SR/ % .
} AR/ ik / S HHUIE N/
P A AR , (t/hm*) ) Total N of B i
] (kg/hm*) o (t/hm*) ) 3"N of organic
Tea plantation  Year . . Application of . organic .
Nitrogen mput Tea yield - Fertilizer
straw Fertilizer
7ZX 1998 300 15.00 1.48 1.97 7.28
C-1 2002 495 11. 50 3.50
LS 1998 113 8.25 1.06 2.15 6.95
C-2 1998 810 15. 00 4.50
CYT 2022 143 5.25 0. 80 1.58 5.60
C-3 1980 134 6.74 3.00
YS 1999 63 12.00 1.69 2.23 8.52
C-4 2002 336 15. 00 1.80
HL 2008 309 12. 00 2.53
C-5 1957 437 7.00 1.69
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C-2.C-3.C-4 . C-570 5110 5 A B B A4 1 3 LR el L R 1)
Note: ZX, LS, CYT, YS and HL are 5 organic tea gardens, respectively, while C-1,C-2,C-3,C-4,C-5 are adjacent

conventional tea gardens, respectively. The same below.
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Comparative analysis of T-test for 8"'N (a), §"C (b), total nitrogen (¢) and total carbon (d) in organic and conventional

tea plantations
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