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Abstract

Tea plants are leafy economic crops that prefer light but are sensitive to strong light, which can
cause photoinhibition and affect tea quality. Currently, research on the precise regulation of spring
tea quality by different colored shading nets is insufficient. To determine the appropriate blue shad-
ing mode for the hilly tea areas in Hunan Province, 15-year-old Baihaozao tea trees were used as
materials, and treatments with natural light control, 50% and 80% shading rates of blue shading
nets were set up. The photosynthetic pigments and quality indicators such as theanine, caffeine, tea
polyphenols, and catechins were measured from O to 21 days of shading. The results showed that
blue shading nets could significantly promote the accumulation of chlorophyll a and chlorophyll b;
significantly increase the content of theanine, reduce the total content of tea polyphenols and cate-
chins, and optimize the ratio of phenols to amino acids; stably maintain the content of caffeine, and
improve the ratio of monomeric catechins, enhancing the freshness and tenderness of the tea. In
conclusion, the 80% shading rate blue shading net had the best regulation effect, which could opti-
mize carbon and nitrogen metabolism through the synergy of light quality and light intensity, sig-
nificantly improving the quality of spring tea, and providing a technical basis for the production of
high-quality spring tea in the hilly tea areas of Hunan Province.
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Table 1. Experimental settings of different shading colors

# 1. FREXRERREE

Hor AbER A% A
CK I
Bl 50% 1%
B2 80% 15

D Bl ——B2 CK
1.0 F

0.8 |- '\/\'\/-\/\

04

T

0.2

0.0 | | 1 | | | 1 | |
350 400 450 500 550 600 650 700 750 800

#HK (nm)

Figure 1. Schematic diagram of shading treatment and relative spectral diagram: (A) CK group, natural light control treat-
ment; (B) B1 group, blue shading net with a shading rate of 50% treatment; (C) B2 group, blue shading net with a shading
rate of 80% treatment; (D) Relative spectral curves under the treatments of CK, B1, and B2
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Figure 2. Graphs of changes in photosynthetic pigment content. Under different shading treatments: (A) Graph of changes
in chlorophyll a content; (B) Graph of changes in chlorophyll b content; (C) Graph of changes in carotenoid content; (D)

Graph of changes in total chlorophyll content

2. RABERSETHE. TREHBLET: (A) MERa SETNHE; B) HEHEb AETLE; (O) XAZE

MEIELKE; O) MERZEXTHKE

JeEBER M POLRE . AT AE AL, H

B A AR B R R B IR

DOI: 10.12677/hjas.2026.164075 595

Tl A


https://doi.org/10.12677/hjas.2026.164075

FiZEWT, LW A

A B SRR [17]0 AN [RIEEG R 0E (4 8 BH X AL PN F A G S R (4% K a MR by BHEGER. K
WS D) SRS AR WREE R, HLBE I I A e 50 B R R TR RN (] 2). 0 d B, CK 4. Bl
H(50%H5 M) B2 ZH(80%EM ) AR GBI E LR, KRBT AT AN A BIRES —8 EHabe
Ji, Bl. B2 A&t a (& 2A) R RSB (K 2D R RpEE E S, HIRES TR CK 4,
1M CK M43 b &5 2([&] 2B)MIREHE b3 & 8 (15 20)BEnS (M HERS B T B . RS, B1 4AEm 4%
Fa MY MRS E LK B2 YR, HISE b MG RAE L B2 AR E. HEEEK b X5
FEIABEE N BR[18], MR T B2 MR b FREMRR, (FRMH A efiskas i — 21Tt
BRT 396 NROCEEH#T . SRERE, WM AT FRROGEREFA T, ELFRlE, EEo
JHE B 98 5o AR S 2 R (R B T A i

3.2. BHEMFHPRERHE S BN

AR RZR M EER A% O TTRRYI R [19], o2 5 200 H M B 2 i T X R 2 L el e SR 4 i TR e
RHMFHE(E 3). 0d B, ZHFRREGELERE LR B 7d 5, Bl AREAREEG LA, B2 g
ARG 14~21d B, WARER T EFEREREKT: miEhE B2 AR S =S, JFEET 80%
MR Re A AR e a2 AR S ) TR AR & A, TR s2e T Bl A2 — e
SRR, BATMFEMNE L, R R BT B2 41, FWIIE R PR A e R E R A
R, H 80%MEH MR FE M T 50%E 6%

0.20
CJex[Cs1@lB2 P
a
0.15 | iy b [ + Ea
Sl
b
)
g
v
E 0.10
=
[
%]
=
[
0.05
0.00

0 7 14 21
Shading time (d)

Figure 3. Graph of the changes in theanine content
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Figure 5. Graph of tea polyphenol content changes
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Figure 6. Graph of total catechins content changes
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Table 2. Changes in catechin monomer content under different shading treatments (Unit: mg/g)
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