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Effects of partial replacement of chemical fertilizer by three organic
fertilizers on the yield and quality of spring tea

ZHOU Jiahao', SUN Wanchun?, YU Qiaogang®, LIN Hui’, WANG Qiang?,
YE Jing?, CHEN Zhaoming®, MA Junwei’’, YANG Jun'"

(1.College of Agriculture, Yangtze University, Jingzhou, Hubei 434025, China; 2.Institute of Environmental Resources
and Soil Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang 310021, China)

Abstract: To explore the effects of three types of organic fertilizers on the yield, quality and content of medium and trace
elements of spring tea, two-year field trials were performed in the ‘Longjing43’mature tea garden in the hilly area of
western Zhejiang. Four fertilization treatments were set including chemical alone fertilizer as control and three organic
fertilizers, which were made by pig manure, tea residue, and biogas residue, and organic fertilizer replaces 50% of
chemical fertilizer. The results showed that compared with chemical fertilizers, after continuous application of organic
fertilizer for 2 a, the organic fertilizers from pig manure, tea residue, and biogas residue increased the yield of fresh
leaves of spring tea by 21.53%, 3.98% and 6.62%, respectively. Compared with chemical fertilizers, the total amount of
free amino acids in tea treated with organic fertilizers from tea residues and biogas residues increased after 1 a and 2 a of
application. The phenol-ammonia ratio of the organic fertilizer from tea residues was significantly reduced after 1 a of
application. The phenol-ammonia ratios of the three kinds of organic fertilizers significantly reduced after 2 a of
application, and the improvement effect of organic fertilizer application for 2 a on tea quality was more obvious than that
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for 1 a. The data of tea yield and quality in the two consecutive years were comprehensively evaluated using the principal

component analysis, and the comprehensive scores of tea residue, pig manure, biogas residue and only chemical fertilizer

were decreased in turn. The content of Cu and Zn in tea leaves treated with pig manure organic fertilizer were the highest,

and the content of Ca, Mg, Fe, and Mn in tea leaves treated with tea residue organic fertilizer were the highest. It could be

seen that the application of the three organic fertilizers could increase the yield of tea, improve the quality of tea, and

promote the absorption of medium and trace elements in tea, especially the application of tea residues organic fertilizer in

tea gardens was better than the other two fertilizer.

Keywords: spring tea; organic fertilizer; pig manure; tea residue; biogas residue; medium element; trace element
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Table 1 Basic physical and chemical properties of the test organic fertilizers

AHUE pH N/% P,05/% K20/% BHHL/%  K5/%  Cul(mgkg')  Zn/(mgkg™)
e 5.97 2.54 3.53 1.54 60.5 26.1 1472 5153
ZR i 8.02 3.88 3.75 1.08 79.9 56.5 50.7 219.8
Rapicy 7.91 2.84 11.17 131 52.8 39.5 97.1 247.7

2.2 Wt

R 4 MAEFE. CF, 4ifbhl, 2.250 t/hm?
LHEAE, MLESA N 4725 kg/hm® | P,0s
157.5 kg/lhm®. K,0 270 kg/hm?; T1, 15 t/hm®J%3%
APLIE+1.125 thm® LFHEAE; T2, 15 thm’® 28
WAPUE+1.125 vhm®> L HEAE; T3, 15 t/hm’
HEAAHUIE+1.125 thm® L HE AL, 4R 3
ANER, FA/NXERN 60 m*, HEIFE 2 a [
S, A WUIEERE ARG, FRERRHLIT 18 R i
(10~15 cm), FEfCEFHE+. BH4FE 10 At AN,
CF jitiff] 0.750 thm’ & FE AL, HAWEEER 15
t/hm> A HLIE+0.375 thm® L FHEAE; KAE 3 H A
6 HIBAE 2 ¥k, FK CF AFH: Ak B84 51 i
0.750. 0.375 thm® & HEAM.
23 HmRESLE

TIXFHT(2018 4F 9 F ) RAEA PR ZE 1 1E(0~20
cm), K HFEXTARES FiE L2 0.25 mm i, FHF
e HHESARTREER . B4 3 AP AR 4 AJCKR
EERMM— OB, BFARTLERNE 28~36 1K, &
TR, RS, B KIXCREE 3 A7 2R
500 g AAy, VRmAREE IR ST RISE R, R
PHEEAT 2 min, BT 2 h, 70 CREET 4 h L
L, AT A S BT, 38R 2020 AEREMHFA
FESIIE &, eEE R TR & ®.
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8313) M A5 Z Wy % & 5 SR B = F bk 215 (GB/T
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L H 52 3 BT AL B 032 v i 2 e i i) rp i L i
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Table 2 Yield of fresh leaves of spring tea with different organic

fertilizers
e e/ (kg-hm ™) 1%
2019 4E 2020 4E 2019 4F 2020 4
CF 4860b 3262¢
Tl 5565a 3964a 14.51 21.53
T2 4305¢ 3392bc ~11.42 3.98
T3 4020c 3478b -17.28 6.62

P B ) B A ) R R AR PR ] 22 S SE i A L(P<0.05).
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Fig.1 The quality of spring tea with different organic fertilizers
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Fig.2 The mass fraction of medium and trace elements in the spring tea with different organic fertilizers
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Table 3 Correlation coefficients of yield and quality indexes of

spring tea with different organic fertilizers

. P
BT = N — —
Kby R Rl IFRARER WAl
FEiE 0390 —0.331  0.489*  0.210 ~0.146
KR H W) —0.487*  0.701**  0.503* —0.247
=S —0.596%* —0.847*%  _0.487*
HKEW 0.592%%  —0.246
=K =R a7y 0.442%
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Table 4 Principal component analysis result of yield and quality

indexes of spring tea with different organic fertilizers

Bzt TS 1 B FHSY 2 Hede
s 0.966 3 0.509 2
KELY) 1.3532 0.504 1
MR ~1.5476 0.504 1
RE W 1.494 6 0.465 6
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My Lt 0.272 1 12108
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TR/ % 52.01 27.42
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* 5 HAAEANENER~EMREIERNE
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Table 5 Principal component analysis score, comprehensive

score and ranking of yield and quality indexes of spring

tea with different organic fertilizers

MBS VR BT 2190 GRRY HEF

CF -1.629 6 2.0341 —0.364 9 4
T1 —0.476 6 1.2479 0.118 7 2
T2 1.078 9 -1.5376 0.1757 1
T3 0.482 4 -1.3467 -0.1490 3
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