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Effects of colour shading on the yield and main biochemical components of

summer-autumn tea and spring tea in a hilly tea field

QIN Zhimin'?, FU Xiaoqing', XIAO Runlin""*, LI Xinghui'>, WANG Yuhua® ,XU Huagin'

1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China

2 Horticultural College, Nanjing Agricultural University, Nanjing 210095, China

Abstract; In order to understand the influence of shading colors on the quality of summer-autumn tea and spring tea, three
shading screens with different colours ( black, green and silver) (BSS, GSS and SSS) at a moderate shading intensity (50
+3)% and non-shading control ( CK) were set up in a tea field ( Camellia Sinensis, cv. Bixiangzao) at the Taoyuan
Station of Agro-ecology, Chinese Academy of Sciences. The results indicated that 100-bud weight and bud density increased

in all treatments of shade colours during different seasons. In comparison with the CK treatment, 100-bud weights in
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summer-autumn were significantly improved in BSS and GSS by 10.2% , 6. 1% , respectively, while 100-bud weights in
spring increased significantly by 4.3% , 11.1% and 5.3% under BSS, GSS and SSS, respectively. For the bud density, it
was significantly higher than that of CK by 7.4% under BSS in summer-autumn and by 32.5% , 31.5% and 22.3% under
BSS, GSS, and SSS in spring, respectively. With shading, the shoot water content of tea plants was increased in different
seasons, but such shoot water increase was not significant over CK. Compared with CK, the tea water extractants under the
shading screens were decreased, but there was no significant difference between the treatments. The use of the BSS and the
GSS in summer-autumn and all shadings in spring increased the contents of amino acids (AA) and caffeine in tea leaves,
while it reduced the polyphenol (TP) content and the TP/AA ratio. The treatment of BSS significantly increased the AA
content by 14.2% , 17. 1% and 6.2% in summer, autumn and spring, respectively. The effect of shading on the TP
content was not significant in summer and autumn, but the treatments of BSS and GSS decreased the TP content by 27.7%
and 19.2% in spring, respectively. BSS significantly decreased the TP/AA ratio by 16.4% over CK in summer, while BSS
and GSS reduced the TP/AA ratio significantly by 20. 1% and 11. 8% in autumn, and 31.8% and 20. 6% in spring,
respectively. In comparison with the CK treatment, the theine content significantly increased under BSS by 9.5% , 8.1%
and 7.3% in summer, autumn and spring, respectively. In conclusion, the use of BSS and GSS in summer and autumn and
all three shading colours in spring was able to improve the tea quality in hilly tea gardens, with the colour shading effect on
the tea quality in the following order; black > green > non-shading > silver for the summer-autumn tea, whilst in spring
with the order: black > green > silver > non-shading. Since the BSS could significantly increase the yield and the
biochemical components of the tea in different seasons, tea growers are recommended to apply this shading screen for better

tea production and quality in the hilly tea gardens.

Key Words: tea plantation; ecological management; summer-autumn tea; spring tea; colour shading; biochemical

components
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Table 1 Effects of shading on yield index and water content of sprout of tea plant

A2/ g ZEHRE/ (S/m?) BB KE %
100-bud weight Bud density Shoot water content
Qb - X -
Treatments HhZE 57 Hk EE HfkZ L%
Summer and . Summer and . Summer and .
Spring Spring Spring
autumn autumn autumn

B30 FH R Black net 15.97+0.17 a 16.52+0.46 ab  782.38+11.76 a 1274.07+65.91 a  73.59+0.35 a 76.24+1.12 a
LR EUEBAR Green net 15.37+0.14 ab  17.60+0.46 a 759.13+15.80 ab 1264.81+9.96 a 73.18+0.19 a 75.52+1.72 a
ﬁ_%l T 14.88+0.15 be  16.68+0.21 ab  738.38+11.87 b 1176.11£17.69 a  73.0020.13 a 75.17+1.83 a
Silver gray net
Xt (CK) Non-shading 14.49+0.42 ¢ 15.84+0.80 ¢ 728.50+11.79 b 961.81+33.27 b  72.51+1.45 a 75.06+1.52 a

[Fl—F N AFNG FHFRZR BE (P < 0.05) ; FRIMEhRERE  n=4

2.2.2  EDEXIAEEI AT R E IR R

0T m e
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Do Kb L g 5% di 2 B R 1 i 43 i) L X RS 14, 22%
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50 ) 2 S 0 5 L 1 43 (0,386 ] R0 A 3L ) 245 i - 4
RS B ) e IR 17.07% 9. 76% 4R 1A A4 B3
FE X HRAIG 5. 85% 5 45 2 P00 30 BH 1) Ak 1 ) % ok o o 4
B e Sx e S W Ba SE AR 6 L et

XA 6.23% (1.87% 0.62% (#£2) . SXHEMIL, HZ Fig.1 Effects of shading on water extracting materials content of
k2R FH B0 R £ 3 FH 0 388 G Ab BT DA B 2 PR dried tea plant(Mean + SD, n=4)
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Table 2 Effects of shading on amino acids content in dried tea leaves

AL Treatments B Z Summer FZE Autumn Kz Spring
(438 BH R Black net 23.3x1.3 a 24.0£1.0 a 34.120.5 a
LRI Green net 22.120.4 ab 22.5+0.5 ab 32.7£0.3 b
AR UEPH M Silver gray net 17.0+0.3 ¢ 19.3+0.8 ¢ 32.3%0.4 b
X8 (CK) Non-shading 20.4+0.8 b 20.5+1.0 be 32.1+0.3 b

=S NAR R NG FREFRIR 22 7 3 (P < 0.05) 5 PRIMHbRERE =4
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AL I R) 22 5 5 B 23k, B AR RIS (0 3 ' A SIS i i e 2K 22 W o 4 6 BRAIK 6. 43% (3.30% R 1 Ak
FREEXT RS 3. 13% 5 75 2% 38 (0 R4 (00 308 H oAb 381 Py 235 i I 255 22 1 5 £ S 0 A ) 25 5 35 B8 (U RIAR 1 4
AR EE X BE AR BIMER 27. 66% \19.21% 6.36% (£23) , RIS & BR, 86X 4% £ B 15 2k 14 5 ) 45 2 R K 7 4
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Table 3 Effects of shading on tea polyphenol content in dried tea leaves

AL Treatments H Z Summer FZE Autumn HZE Spring
(438 BH R Black net 271.6+3.3 b 266.4+8.2 b 210.5%7.2 ¢
LB FH R Green net 282.8+6.2 ab 275.3+7.0 ab 235.13.3 b
AR UEPH M Silver gray net 287.3+5.4 a 293.6+6.6 a 272.5+4.0 a
Xt (CK) Non-shading 284.1+4.5 ab 284.7+6.1 ab 291.0+12.8 a

Al —FIAARIE/NG FEER 2253 W35 (P < 0.05) 5 “FIIMHARER ,n=4
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Table 4 Effects of shading on TP/AA ratioin dried tea leaves

Qb3 Treatments 75 Summer FkZE Autumn HZ= Spring
351 38 R Black net 11.67+0.58 ¢ 11.11£0.21 ¢ 6.1720.14 ¢
(8 FH R Green net 12.83+0.19 be 12.27+0.55 ¢ 7.1920.11 b
AR Silver gray net 16.96+0.55 a 15.26+0.29 a 8.45+0.03 a
X} (CK) Non-shading 13.96+0.47 b 13.91+0.49 b 9.05+0.47 a

[ —F WA NE FREFRIR 257 3 (P < 0.05) 5 “FHE bR n=4
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Table 5 Effects of shading on theine content in dried tea leaves

AL Treatments B Z Summer FZE Autumn HZE Spring
(438 BH R Black net 50.8+1.4 a 50.7£0.8 a 56.0+0.7 a
2B FH R Green net 46.5+4.6 b 48.0+0.8 be 53.7+0.9 ab
AR UEPH M Silver gray net 45.1%1.1b 49.0£0.7 ab 54.6+0.3 ab
X8 (CK) Non-shading 46.4+1.0 b 46.9+0.6 ¢ 52.2+1.7 b

F—FINARFENE FRRRZEFBE (P <0.05) ; FHEHARERE n=4
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