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( ) 300 kg/hm’ - ()
5 ()
CK 0% 100% ( - (Olsen-P)
) (P,05) 150 kg/hm’ (K,0) - pH m =25 1)
150 kg/hm?> M1 25% +75% ]
25% CK
75% M2 50% 50%
50% CK 50% M3 75% (50%) (50%)
+25% 75%
CK 25% M4 100% 0% 1.3.3 DPS6.85
CK Microsoft Excel 2003
2008 11 (2009 (LSD)
) 30 m® 3 + (M+SD)
( P<0.05 Microsoft Excel 2003
)688 g/kg 13.3 g/kg (P,05)12.1 g/kg
(K,0)10.1 g/kg 2
11 2.1
( 40% 11 )
(30% 3 ) (30% 8 ) (1o-11] 1
20 cm (CK)
10cm  5~10cm
4
1.3 CK
1.3.1 2012 11 3.00% ~ 22.74% 2.48% ~32.23%
( ) 20 em( 15~ (M4) CK ( D
20 cm) 6 6 2.95% ~ 18.53% CK
4 34.15% ~
20 40 60cm 233.50% M3 M4 CK
2 mm 15.69% ~ 56.63% M4
(SMBC) (SMBN) CK
1
1.3.2 pH 4
K,S0, -TOC/N pH CK 0.22 ~
NaOH CO, 0.72
F1 EEANEXZELDIEEAREREZ N
Table 1 Effects of application of chemical fertilizer with organic manure on soil properties
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) pH
CK 27.17+£221b 1.21+£0.08 b 109.79 £16.95 a 1997 +3.36¢ 133.39£20.85b 393+£0.12¢
M1 27.99+2.18b 1.24£0.09b 113.03+11.85a 26.79 £ 0.89 be 154.32 £19.69 ab 4.15+0.10 be
M2 28.21+£2.37b 1.29£0.02b 114.65 £10.10 a 42.84 £15.29 be 168.88 £38.25 ab 4.17+£0.17 be
M3 29.97 + 1.41 ab 1.39+£0.08b 12042+ 11.27 a 47.52 £ 11.77 ab 178.89 +22.35 ab 421+0.13b
M4 3335+3.03a 1.60+0.17 a 130.13+7.41 a 66.60 £19.42 a 208.93 £68.42a 4.65+0.14a
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2.2 2
CK 38.46% ~ 43.85% CK
(SMBC)  (SMBN)
(SMBN/TN)  1.96% ~ 3.39% CK
(12-13] 16.84% ~ 72.96% M1 M2
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Ml CK M1 M2 ) SMBC/
(SMBC/SOC) SMBN (M3 M4
(14) ) SMBC/SMBN
[15]
*2 EEAHNENEELRNEVEYER. THFE
Table 2  Effects of application of chemical fertilizer with organic manure on soil microbial biomass C and N
SMBC(mg/kg) SMBN(mg/kg) SMBC/SOC(%) SMBN/TN(%) SMBC/SMBN
CK 206.25+75.20 b 23.80£3.15b 1.30£043b 1.96£0.14 ¢ 8.65+2.84a
M1 29225 £52.27 ab 4180+7.43a 1.80+£0.23 a 3.39+0.66 a 6.99+0.22a
M2 305.37 £70.88 ab 35.62+3.83a 1.85+0.27 a 2.75+0.26 ab 851+1.13a
M3 326.27+49.02 a 36.74 +8.50 a 1.87+£0.19 a 2.65 +0.64 be 9.15+2.05a
M4 355.22+70.89 a 36.69+4.13 a 1.86+0.50 a 2.29 £ 0.06 be 9.84+2.80a
2.3
[18] 1
( CK 20.94% ~
) 50.12% M4 CK
[17]
(M4) M3
512 a 600
2 100y b b so0p
) be <)
g 80 ¢ c 2 400} b ab ab
g O g 300 b
B 407 £ 200}
e
= 20} 100 + ﬁ
m O 1 O L L L
CK M1 M2 M3 M4 CK M1 M2 M3 M4
JOBL] Ab3R
1 BECHEE MBS 35 [ 1 138 EC Al A OR 0 O O v A 2 1)
Fig. 1 Effects of application of chemical fertilizer with organic manure on soil basal respiration and metabolic quotient
2.4 CK 2.63% CK
3 M1 M2 M3 CK
( 2.62% 3.25% M4 CK
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16.80% CK 4 M2 M4
M1
£33 EHEANEMFERERMEN 2920
Table 3  Effects of application of chemical fertilizer with organic manure on tea yield
2012 2012
(cm) (cm) ( /0.11m?% kg/ ) (cm) (cm) ( /0.11m?% kg/ )
CK 78.89+236a 109.11£1.58ab 35.67+3.06a 7.31+0.66ab 79.56+0.51a 113.44+4.17a 3533+1.53a 7.51+£048a
Ml 79.11+385a 109.44+135a 3556+227a 7.67+0.37a 79.11+3.50ab 109.67+2.85a 34.11+£1.50a 7.54+0.24a
M2 7956+4.19a 110.78£2.67a 3556+444a 726+1.04ab 80.00+£2.08a 109.11+096a 3433+3.71a 7.22+0.67ab
M3  7889+0.19a 11033+1.15a 3467+133a 7.14+023ab 79.11+0.69ab 111.33+£291a 33.44+222a 725+0.71a
M4 7456+ 746a 101.56+8.60b 34.00+£0.58a 623+£0.73b 7578+£3.02b 99.56+8.95b 3444+1.62a 6.10£0.68b
*4 EHEAVEXEHBEERRAEMN
Table 4 Effects of application of chemical fertilizer with organic manure on tea quality
CK 93 93 93.00
Ml 93 96 94.50
M2 93.5 95 94.25
M3 92 91 91.50
M4 91.5 92 91.75
CK 94 95 94.50
Ml 95 96.5 95.75
M2 94.5 95 94.75
M3 94 95.5 94.75
M4 93 95 94.00
3 [23] 4
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0.3 (201 67%
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4 .
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24
(CK) pH 0.22 (4]
pH CK 0.22 ~0.72
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Effects of Combined Application of Organic Manure and
Chemical Fertilizer on Properties of Tea Garden Soil and
the Yield and Quality of Tea

WU Zhi-dan', YOU Zhi-ming'", JIANG Fu-ying', WANG Feng', WENG Bo-qi’
(1 Tea Research Institute, Fujian Academy of Agricultural Sciences, Fu’an, Fujian 355015, China,
2 Agriculture Ecology Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract: The combined application of organic manure and chemical fertilizer with different ratios of organic manure/
chemical fertilizer on properties of tea garden soil and the yield and quality of tea were investigated using 4-year (2009—2012) field
experiments to determine appropriate fertilization mode for tea garden. The results showed that soil pH was increased and thus soil
acidification was inhibited by the combined application of organic manure with chemical fertilizer. The contents of organic matter,
total nitrogen, available nitrogen, available phosphorus and available potassium in tea garden soil were improved, and increased with
the increasing ratio of organic manure/chemical fertilizer. Compared with the control, the microbial biomass carbon (SMBC) and
microbial biomass nitrogen (SMBN) were increased by 41.70%-72.23% and 49.66%—75.63%, respectively. The contents of soil
microbial quotient (SMBC/SOC) and ratio of SMBN/TN were increased by 38.46%-43.85% and 16.84%— 72.96%, respectively. The
treatment with only organic manure had the lowest content of soil basal respiration, while the treatment with organic manure/
chemical fertilizer ratio of 3 had the highest one. Appropriate fertilization mode could improve the growth, yield and quality of tea,
treatments with 25%-50% organic manure and 75%—-50% chemical fertilizer had the optimum yield and quality of tea. Based on the
effects of fertilizer structure on soil basic properties, biological properties and the tea yield and quality, it was concluded that the
combined application of 25%—-50% organic manure with 75%-50% fertilizer (as nitrogen input) was the optimum mode for tea garden.

Key words: Fertilizer mode; Soil properties; Soil microbial biomass; Tea yield; Tea quality



