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Spatial variability of soil organic matter and pH and the correlation to
available nutrients in the tea garden of southern Shaanxi

CHEN Chan-chan,XIAO Bin.YU You-ben,GONG Xue-feng
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Abstract: [Objective)] The research studied the relationship between soil pH value, spatial distribution
of organic matter and available nutrients for the tea garden accurate management. [Method) Soil pH,or-
ganic matter,available N,available P,and available K of soil samples were measured in 99 tea gardens from
8 counties (Xixiang, Nanzheng, Mianxian, Chenggu, Ningqiang, Ziyang, Pingli, Shangnan) of southern
shaanxi. The correlation between soil pH, organic matter and available nutrients was analysed. [Result]
The results showed that there were low contents of organic matter in tea gardens of southern Shaanxi,ran-
ging from 0. 96 to 43. 34 g/kg,which couldnt meet the needs of high production;the pH values of soil ran-
ging from 4. 08 to 6. 93 were suitable for the growth of tea. And the soil pH in Xixiang was higher than
that of other 7 cocnties;a tendency of acidification was found in the soil of Ninggiang county and Mianxian
county. The correlation between pH and organic matter,available N and available K was significantly or re-
markabley negative,the correlation between pH and available P was significantly positive;the correlation

between organic matter and available N, available K was significantly positive or extremely positive, the
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correlation between organic matter and available P was significantly negative. [Conclusion) The use of rea-

sonable organic fertilizer is benefitial for increasing the content of organic matter and available nutrition

and improving the pH value. The pH valve,organic matter and available nutrition content is significantly or

very significantly correlated.
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Table 1 Spatial distributional of soil organic matter in the tea garden of southern Shaanxi
: T ik ~ 7 FF T
W B/ s LB /em A LA/ i/ Fr 22 5 SR %
Latitude of Sample . (g kg™ b (g kg™ Standard .
Spots . . Soil layer . . Cv
sampling pots quantity Organic matter Mean deviation
7§ % 5 0~20 9.71~27.17 21.52d 0. 06 0.3
Xixiang 575~980 69 20~40 2.90~16.67 8.83 f 0.05 0.6
county 40~60 1.47~11.98 5.74 1 0.10 1.7
R L 0~20 14.34~17.07 15. 38 ef 0. 38 2.4
Nanzheng 800~1 000 63 20~40 9.24~10.97 9.90 e 0.33 3.3
county 40~60 6.04~6. 84 6.38 ¢ 0.05 0.8
i EL. 0~20 27.88~36. 66 32.99 b 0.25 0.8
Mianxian 850~1 200 69 20~40 13.33~21.55 16.53 b 0.17 1.0
county 40~60 3.20~13.98 8.60 ¢ 0. 04 0.5
ik [ 0~20 23.30~27.55 25.21 ¢ 1.07 4.2
Chenggu 700~920 60 20~40 16.23~19. 38 17.64 a 0. 27 1.5
county 40~60 8.69~13.27 11.09 a 0.17 1.5
S R 0~20 17.08~27. 33 22.10d 0.28 1.3
Ninggiang 780~1 000 66 20~40 9.36~19.07 13.10 d 0.72 5.1
county 40~60 7.65~8. 47 8.02 d 0.22 2.7
25 L 0~20 29.76~43. 34 36.70 a 0.15 0.4
Ziyang 500~800 54 20~40 10.56~20. 45 15.79 ¢ 0. 25 1.6
county 40~60 4,.86~17.78 10.43 b 0. 80 7.7
S ) H 0~20 9.85~18. 46 16.03 e 0. 26 1.6
Pingli 550~700 63 20~40 2.93~14.78 10.05 e 0. 30 3.0
county 40~60 0.96~11.75 6.26 ef 0.16 2.6
i E 0~20 12.04~17.68 14.76 0.21 1.4
Shangnan 500~650 51 20~40 5.30~10.63 7.80 g 0. 20 2.6
county 10~60 3.75~6. 44 1.94 g 0.21 4.3

I FAVER R PR A R/NG P8 E RoR 2 LA LR SRR R % . TR,

Note:Data in each column with the different letter are denotation. The mean of organic matter is significant in a same soil layer. The same

below.
2 BFEFEITEFINREENERSH
Table 2 Percent of each grade soil organic matter in the tea gardens of southern Shaanxi
= 0
B AP/ (g kg D) PercefE}E?hijd%:(};izltﬁotrbg{aﬁii/cﬁmmter
Grade Content of organic matter
0~20 cm 20~40 cm 40~60 cm

WK 7K - Extremely low level 0~10 0. 00 51.52 84. 85
AR KT Low level 10~20 54.55 45. 46 15.15
148 7K S Medium level 20~30 36. 36 3.03 0. 00
45K SF Higher level 30~40 6.06 0. 00 0. 00
% 1= 7K Extremely high level =40 3.03 0. 00 0. 00
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AR A M BT L K SR TR R 2R AR I AR
HEEEE . AW ERERY, HEEAE KN pH
Bk 4. 0~6.5, %1% pH K 4.5~5. 5, FEmRM+
B ZO A K B I L EE BB T pH HAL T 4. 0
() - 18 25 X B AR A AR IR 23 25 A5 R Y
AR . NF 3 AT LLE H L B 45 1% pH
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RE R EARKE AR 312 pH 194 5 R4k
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Table 3 Spatial distributional of soil pH in the tea garden of southern Shaanxi

TBURE: b A5 + 2R E/cm o FHE b 22 A5 R %

Site Soil layer P Mean Standard deviation Cv

[LER=Y 0~20 5.08~6. 22 5.67 a 0.02 0.35

Xixiang 20~40 5.24~6.69 5.98 a 0.02 0.33
county

40~60 5.38~6.93 6.12 a 0.02 0.33

g AR E 0~20 5.33~5.73 5.52 b 0.01 0.18

Nanzheng 20~40 5.49~5. 81 5.65b 0.01 0.18
county

40~60 5.62~5.83 5.74 ¢ 0.01 0.17

il B 0~20 4.08~5.25 4.64 e 0.03 0.65

Mianxian 20~40 4. 41~5. 62 4.93 f 0.03 0.61
county

10~60 4.66~5.86 5.13 g 0.02 0.39

I [ B 0~20 4. 44~5.56 5.01 ¢ 0.01 0.20

Chenggu 20~40 4.51~5.70 5.09 d 0.03 0.59
county

40~60 4.71~4.75 5.22 1 0.02 0.38

TR 0~20 4.48~4.89 4.65 ¢ 0.04 0. 86

Ninggiang 20~ 40 4.53~5.23 1.89 ¢ 0.01 0. 20
county

40~60 4.65~5.69 5.14 g 0.04 0.78

EIH A 0~20 4.38~5.13 4.77d 0.01 0.21

Ziyang 20~40 4,73~5.32 5.05 e 0.02 0. 40
county

40~60 5.15~5.47 5.31 ¢ 0. 00 0. 00

S A1) B 0~20 4.42~5.58 5.01 ¢ 0. 00 0.00

Pingli 20~40 4.72~5.69 5.31 ¢ 0.03 0.57
county

40~60 5.22~5. 80 5.53 d 0.01 0.18

(LR 0~20 4.77~6.27 5.54 b 0.02 0.36

Shangnan 20~40 4.63~6.52 5.65b 0.02 0.35
county

10~60 5.49~6.67 5.95 b 0.04 0.67

2.3 BEFEELTERERNFSNTED AT Z W LR AR E B Y K ~S 5 %W Y ik

Z5bd 1R NP K S SR M BB SCRAE AR AR SE G VR T B 5 35 2 L S AR N
TR UL AR b B R A B R R ARl B e R R T S O A R
N RS EEEFIEMC; REP Rl P AR TR Bri b fIER R & Ik 4.
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Table 4 Data of soil available nutrients in tea garden of Southern Shaanxi

HURR M 5, + 2R E/cm HA N/(mg « kg™ D) WAL P/(mg « kg™ D) WA K/ (mg « kg™
Site Soil layer Available N Available P Available K

0~20 109. 33 5.56 091
R 20~40 51.01 6.26 16
Xixiang 40~60 32.53 6.90 36
county

SE-34 Mean 64.29 ¢ 6.24 b 57.67 cd

0~20 189. 43 1.13 69
AL 20~40 126. 47 1.21 54
Nanzheng 10~60 104. 38 1.20 43
county

SE-44 Mean 140.09 a 1.18 de 55.33 cd

0~20 277,14 3.39 198
e 20~40 143. 34 0.96 127
Mianxian 40~60 86. 46 0. 49 64
county

SE-44 Mean 168.98 a 1.61 de 129.67 a

0~20 174.54 1.10 68
Ik [ L 20~40 137.54 1.67 10
Chenggu 10~60 87.53 0.98 31
county

-3 Mean 133.20 ab 2.25d 46,33 d
N 0~20 141.53 0.71 119
Tﬁg 20~40 80. 65 0.39 65
Ninggiang 40~60 57.50 0.35 19
county

¥4 Mean 93.23 ¢ 0.48 e 77.67 bed
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ORE Hh 5 +)ZWHE /em L N/(mg « kg™ 1) AL P/(mg « kg™ 1) Rk K/(mg » kg™ 1)
Site Soil layer Available N Available P Available K

0~20 160. 65 2.09 177
£ 20~40 76. 27 0.52 81
Ziyang 10~60 59. 27 0.73 69
county

S Mean 98.73 be 1.11 de 109 ab

0~20 157. 20 3.53 146
B 20~40 76.99 3.89 84
Pingli 10~60 42.37 1.89 67
county

-4 Mean 92.19 ¢ 4,10 ¢ 99 ab

0~20 127. 64 10. 89 117
BN E=S 20~40 60. 62 9.63 83
Shangnan 10~60 28.35 10. 49 58
county

SE-#4) Mean 72.20 ¢ 10.34 a 86 be
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Fig. 2 Correlation between soil organic matter and the available nutrients in tea gardens of southern Shaanxi
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