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Abstract: [ Objective ] Focusing on the main line of “zero growth of chemical fertilizer” and “quality and

performance improvement and green development” for tea industry, the study aimed to integrate an applicable application
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technology of saving and improving efficiency of chemical fertilizer in tea garden. [ Method ] Based on high—efficiency
fertilization technologies such as soil testing and formula recommendation, organic fertilizer replacing chemical fertilizer and
fertigation, three location experiments and fourteen monitoring points were established in the representative tea gardens of
Dabu County. According to the experiment and monitoring results, the technology model of saving and improving efficiency of
chemical fertilizers for tea garden was integrated and promoted through training and demonstration. [ Result ] Result of the
three location experiments showed that the soil quality was improved, the organic matter was increased by 0.3-2.0 g/kg; the
soil acidification was alleviated and pH was increased by 0.02-0.18. The yield of tea green was increased by 5.2%-17.1% and
the quality was improved, with the planting benefit increased by 3 960—16 110 yuan/hm?2. Result of monitoring points showed
that the heavy metal contents of tea garden soils were in line with the first—class national environmental standard, and the
heavy metal contents of tea leaves were all up to the national safety standard. Through technical demonstration and observation
training, the farmers’ concept of fertilization was changed, and the fertilization technology level was improved. The organic
fertilizer consumption increased by 895.5 kg/hm? while the chemical fertilizer consumption decreased by 184.5 kg/hm? in tea
garden. The chemical fertilizer consumption of Dabu county in 2018 decreased by 1 676, 8.0% reduced compared with that in 2017,
and the goal of “zero growth of chemical fertilizer” in Dabu tea garden was preliminarily achieved. More than 20 tea brands were
cultivated and 330 hm? of fertigation tea garden were built, and the comprehensive competitiveness of the tea industry was significantly
improved. [ Conclusion ] The “chemical fertilizer saving and efficiency improving technology” based on soil testing and formula
recommendation, organic fertilizer substitution and fertigation can effectively reduce the consumption of chemical fertilizer, increase
yield and quality of tea, and provide important support for promoting green and efficient tea cultivation, prosperity of tea industry and
revitalization of rural areas.

Key words: chemical fertilizers saving and improving efficiency technology; soil testing and formula fertilization; organic

substitution; fertigation; technology extension
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Table 1 Soil fertility of representative tea garden in Dabu county (n=14)

b7 AP TR AR A SR AR
N
IE P pH Organic matter ~ Alkali-N Available P Available K Exchangeable Ca  Exchangeable Mg

ndex

(g/kg) (mgrkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1¢/IMHA Minimum value 4.15 13.2 92.0 0.22 20.8 17.8 5.42
T KAH Maximum value 5.05 35.1 267.0 15.46 113.9 205.1 24.76
SEHMH Mean 4.62 225 171.9 3.99 59.0 70.9 12.37
FrifE2E Standard deviation 0.26 7.2 49.2 4.72 22,6 61.20 6.58
AR5 ZH Coefficient of variation (% ) 5.72 32.17 28.61 118.53 38.21 86.33 53.18
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Table 2 Chemical fertilizer saving and efficiency improving technology model for tea in Dabu County

(550 JiAC &

Model Fertilization scheme

B 1 BABERFIEPAENUIL 5.4« CHPLR 48.5% ., N1.1%. P,0, 1.6%. K,0 2.4%. pH8.2) , LI N 90 kg, P,0, 60 kg, K,0 120 kg, CaO

Model 1 150 kg. MgO 40.5 kg AR FNEMESEERNEAE LTI A0, 45 AL F 2R 30% FEPIENY 45%; HA s ZUIE R o BI7E 5
At B 40% . 25%; T—8 ATt 30%. 30%, JaALIr = i, gk 2~3 AFA Ll A5 el AL 1k 1A 50% .

B2 EAUEEWAPUL 6.0 t CAEYLE 35.0% . N 1.0%. P,0,0.6%. K,0 1.7%. pH8.0, ARIHHEAKT 02x 10%g) , {LACHIHE M %

Model 2 [l 1,

i3 AU RN 800 L (N 150g/L. P,0, 60 ¢/L.. K,0 120 /L, SJEHIRR 40 o/L) , P840 N 120 kg, P04 48 kg, K,0 96 kg,

Model 3 435 Wi, 435fE 1 AL 5 A 7 0. 9 12 ARt 20%. 25%. 15%. 15%. 25%, RJHMGIOHEREE B TAE—R AL . KD
R 2~3 4ELE AR PTG A 1 b3k 50%
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CK AR AT EAT iRy 134 50% o
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Table 3 Soil fertility of three models at the location experiment points in representative tea gardens of Dabu County (n=3)

i EAR 2 TR pH AL U AR B

Model Experiment point Organic matter ( g/kg) Alkali-N ( mg/kg ) Available P ( mg/kg ) Available K ( mg/kg )

B 1 AT ik 4.82 20.3 163.6 0.61 419

Model 1 BRI 447 34.5 1353 475 69.9

T 471 20.6 162.8 0.46 46.7

KI5 ik 4.84 22.3 168.2 3.62 52.8

il 4.55 35.8 140.3 5.02 75.6

K i 481 226 166.5 2.88 50.2

2 R Lk 4.38 185 158.1 1.50 66.7

Model 2 AR 461 16.0 125.1 0.81 360

i 4.65 30.7 150.6 0.46 543

IR T Hlik 4.56 19.2 162.4 2.76 68.8

Al 473 17.2 130.0 225 425

TR 4.67 31.5 156.2 2.88 59.6

3 ey Hlik 4.75 20.3 160.5 13.46 927

Model3 AL 432 16.0 1785 2.48 64.8

K ohid 5.00 272 180.5 1.00 40.9

I YLk 4.84 20.8 162.2 16.52 95.3

SRR 4.40 16.5 185.2 5.85 70.4

RN 5.05 275 1823 422 46.6
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x4 EN=TEEEZR (n=14)
Table 4 Results of soil fertilization at monitoring points (n=14)
S AP TR A AR AL ARG AR
L pH Organic matter Alkali-N Available P Available K Exchangeable Ca  Exchangeable Mg
Investigation time

(g/kg) (mg/kg ) (mg/ke) (mg/kg) (mg/kg) (mg/kg)

ST Before implementation  4.62 22.5 171.9 3.99 59.0 70.9 12.4

SCJtJE After implementation  4.68 232 173.8 5.82 64.2 75.5 14.4
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Table 5 Tea quality of three models at location experiment points in representative tea gardens of Dabu County (n=3)
TR i P i S KB KEMW i SR 1 /54
Experiment point Treatment  Yield of tea green ( kg/667m2)  Water extract (% )  Tea phoyphenols (%)  Free amino acids (% )  Phenol/ammonia

Hlik of 853.1 33.34 16.69 1.95 8.56
Kaida Mzt 1 9522 44.63 20.86 2.52 8.28
Al X R 719.8 32.52 22.55 2.18 10.34
Pingeuishan it 1 782.0 40.23 24.66 241 10.23
e papiit 34.9 28.61 18.34 2.17 8.45
Feimafeng fist 1 36.7 33.25 231 2.66 8.39
Flik payiisl 896.2 35.51 19.14 1.84 10.40
Kaida fit 2 963.1 39.87 23.00 2.98 7.72
I ot 1 727.1 30.08 22.40 2.15 10.42
Pingeuishan izt 2 807.1 33.87 24.55 261 9.41
R Eig payi 33.1 32.52 20.33 2.15 9.46
Feimafeng fizt 2 36.7 40.23 25.10 2.82 8.90
Hlik Xif R 219.8 31.07 19.36 1.82 10.64
Kaida Hisk 3 257.3 33.64 19.66 227 8.66
il payiist 730.2 33.58 21.25 2.03 10.47
Pingcuishan it 3 843.8 33.54 21.05 2.18 9.66
g XiF IR 42.0 26.88 20.82 2.03 10.26
Feimafeng it 3 46.7 29.58 22.06 227 972
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®6 KXHEARMEREIMRAERXEFRMZE (n=3)

Table 6 Tea benefits of three models at location experiment points in representative tea gardens of Dabu County (n=3)

o = Akt P MM A A

Experiment point Treatment  Tea yield (kg/hm?) Output value ( yuan/hm?) Fertilizer cost ( yuan/hm2)  Profit increase ( yuan/667m?2)
Hlik papiict 1599 159960 4050
Kaida it 1 1785 178545 10830 11805
Al payiis 1350 134970 4050
Pingcuishan it 1 1467 146625 10830 4875
g PO 66 6540 2025
Feimafeng H 1 69 6885 5415 3045
Hlik payi 1680 168045 4050
Kaida fizt 2 1806 180585 12630 3960
Bl papilst 1363.5 136335 4050
Pingcuishan fit 2 1513.5 151335 12630 6420
Tk X 1R 61.5 6210 2025
Feimafeng S 69 6885 6315 3615
Hlik Xt R 1030.5 103035 4050
Kaida izt 3 1206 120615 9240 12390
Al popit 1369.5 136920 4050
Pingeuishan fizt 3 1582.5 158220 9240 16110
TREIE oyt 79.5 7875 2025
Feimafeng it 3 87 8760 6420 3510

e BABUAR A T REA : ALAE 1800 J6., A HLAE 3000 JG., WIARNC 240 JT; FEAWLENSA - XF LR 2250 o€, #CIXALAE 1350 76, A HLAE 7200
JC. AEMIAPLAR 9000 JC. WAANE 5400 JC, HEMESEE A 4500 0, QIS M AR R ELA IR AR LY 50% .

Note: Labor costs of fertilization ( chemical fertilizer: 1800 yuan/hm?; organic fertilizer: 3000 yuan/hm?; fluid fertilizer: 240 yuan/hm? ) . Fertilizer costs ( costs

of chemical fertilizers of CK and model area were 2250 yuan and 1350 yuan per hm?, respectively; organic fertilizer: 7200 yuan/hm?; biological organic fertilizer: 9000

yuan /hm?; fluid fertilizer:5400 yuan /hm?; irrigation equipment:4500 yuan /hm? ) . The fertilization amount of Feimafeng base is 50% of that in Kaida and Pingcui .

a5 6 . 4 M T 5, KIMZRMAE) R TS

2 2 R4 FEAR R PR PR T

x7 BNRTREEERE (n=14)
Table 7 Soil heavy metal contents at monitoring
points (n=14)

A s A] cd Cr Ph As Hg
Investigation time  (mg/kg) (mgkeg) (mgkg) (mgkg) (mgke)
ST 0.02 66.1 153 10.6 0.08

Before
implementation
St 0.02 65.8 15.5 9.8 0.08

After

implementation

*8 HNSFEHESLERE (n=14)
Table 8 Heavy metal contents of tea leaves at
monitoring points (n=14)

ahn Cr Pb Cd Hg As
Index (mg/kg) (mgkg) (mgkg) (mgkg) (mgke)
e/ ME 0.25 0.27 0 0.12
Minimum value
IS oN(EL 0.64 1.39 0.03 0.51
Maximum value
SF-H{H Mean 0.36 0.65 0.01 0.28
Fife 2= 0.12 0.29 0.01 0.13
Standarddeviation
AR 5 2N 31.82 44.61 115.47 44.55

Coefficient

of variation (% )
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F9 XHBEFEERMERERSIT (n=35)
Table 9 Statistics of fertilizer use in tea garden of Dabu County (n=35)

- 4 2 A
M 8 i o MCESEURR
o . Consunytion amount ( convert into purification )
Variety and amount of fertilizer ( kg/hm? ) ’ .
PSS [] of fertilizer (kg/667m? )
Investigation time FIERE ik A
AU ET R IVERHHIE
. .. . . Calcium magnesium N P,0; K,0 Ca0 MgO
Organic fertilizer ~ Compound fertilizer ~ Formula fertilizer o ;
phosphate fertilizer

SRR 2904.0 2370.0 355.5 3555 3555 0 0
Before implementation
S 3799.5 1650.0 450.0 2475 1800  198.0 2025  54.0

After implementation

He EAME (15-15-15) | A (15-6-12) . F5EEREIE (P,0, 18%. Ca0 45%. Mg012% )
Note: Compound fertilizer ( 15-15-15) , formula fertilizer ( 15-6-12) , calcium magnesium phosphate fertilizer ( P,0, 18%, CaO 45%, MgO12% ) .
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