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Nutrients in soils of newly-built terraces in
northern Qinling Mountains

——A case study in Yujia river basin,Zhouzhi County

ZHANG Xiao-jia, KANG Ting-ting,CHEN Zhu-jun,ZHOU Jian-bin

(College of Natural Resources and Environment , Northwest A& F University/Key Laboratory of Northwest

Plant Nutrition and Agricultural Environment ,Ministry of Agriculture ,Yangling ,Shaanxi 712100 ,China)

Abstract; [Objective] The nutrient contents in soils of newly-built terraces in Yujia river basin,
Zhouzhi Country in northern Qinling Mountains were determined for improving soil fertility and reasonable
fertilization. [Method) We collected soil samples (at depth of 0—20 cm) from 26 newly-built terraces and 4
slope farmlands in northern Qinling Mountains, determined the pH and contents of NO; ,NH, ,soil organ-
ic matter (SOM) , total nitrogen (N) ,available phosphorus (P) and available potassium (K) ,and evaluated
each index according to the classification standards of nutrient contents in Shaanxi. We also studied the
effect of number of years on soil nutrient contents in newly-built terrace. [Result] The soil pH of 26 newly-
built terraces ranged from 7. 06 to 8. 05, which was in weak alkaline. The contents of SOM and total N were
7.54 —16.72 and 0.48—1. 10 g/kg,and both were in low levels. The contents of mineral N,available P,
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and available K were of 2. 90—14.79,0.38—12. 98,and 92. 80—158. 00 mg/kg,respectively. The mineral N
was extremely low,available P was mostly in low and very low levels,and available K was mainly in medi-
um level. The soil nutrient contents in topsoil of the slope farmland were higher than those of the newly-
built terraces,and the differences in SOM and total N between the slope farmlands and the newly-built ter-
races were significant. The soil nutrients in 3 years old terraces were higher than that in 1 year old ter-
races. As the increasing of cultivation years, the contents of SOM, total N and available K in soils of the
newly-built terraces increased significantly. [Conclusion] Compared to slope farmlands, the newly-built ter-
races were in lack of nutrients at the initial stage,and the soil nutrient conditions gradually improved along

with the increasing years of cultivation. It is suggested to pay more attention to the application of manures

and nitrogen and phosphorus fertilizers to improve soil fertility and crop production.
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Table 1 Grade standards of soil nutrient contents in Shaanxi
T/ S/ SH Ak AN/ : 7
o R ﬁ'ﬂ,l ﬁ)&@éil ﬁxﬁ@il ﬁm&i
Grade Acidity or alkaline pH (g kg™ D (mg * kg™!) (mg = kg™!) (g kgD
Y Total N Available P Available K SOM
1 R PE Highly acid <4.5 =>2.10 =40.0 =200 =40.0
2 iz 1k Acidity 1.6~5.5 1.60~2.00 30.0~39.9 150~199 31.0~39.9
3 59 ¥ Faintly acid 5.6~6.5 1.26~1.50 20.0~29.9 120~149 21.0~30.9
4 F1#E Neutral 6.6~7.5 1.10~1.25 15.0~19.9 100~119 16.0~20.9
5 308 Alkalescence 7.6~8.5 0.76~1.00 10.0~14.9 70~99 13.0~15.9
6 maE Alkaline 8.6~9.0 0.60~0.75 5.0~9.9 50~69 11.0~12.9
7 s PP Strong alkaline >9.1 <20. 50 3.0~4.9 30~49 8.0~10.9
8 <2.9 20~29 6.0~7.9
9 <19 <5.9
9 LEELE MR R 2 a0, e AL S &
= /] 7.54~16.72 g/kg, F-¥H 10. 73 g/keg. 5 R E N
2.1 “WHHKELTEZFRSSERR 2150 WA A B 7 A AR AL & = 2
2.1.1 ¥ pH.AMRRARALSE WE2AH, B MKHEBEVE 4 HESE 4 & 4 b o T g0,

I 1 e ek Ak I BF 2 R pH Ol 7. 06 ~
8. 05, ¥k 7. 88, SE RE(CV) Ny 2%, KWK [FH]
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i 14
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Table 2 Characteristics of the total nutrients in arable layers of the newly-built terraces in northern Qinling Mountains
g7 fe/ME RRME ¥ {E BRERR/ %
Index Minimum Maximum Average CV
pH 7.06 8. 05 7.88+0.19 2
HHLFE/ (g« kg™ SOM 7.54 16.72 10.73+2. 21 21
2% /(g kg ) Total N 0.48 1. 10 0.6940.15 21

E T RN M o o e

0.48~1.10 g/kg.F¥H 0.69 g/kg. KIERETHH -
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Fig. 2 Distribution frequency of SOM (A) and Total N (B) in newly-built terraces in northern Qinling Mountains
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newly-built terraces in northern Qinling Mountains
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Table 3 Characteristics of the rapidly available nutrients in arable layers of the

newly-built terraces in northern Qinling Mountains

EfeR 2 fR/ME/ (mg « kg™ 1) RRME/(mg « kg™ FXIE/ (mg « kg™ ') AR5 R
Index Minimum Maximum Average CV
B A% Mineral N 2.90 14. 79 6.02+2.94 49
AW Available P 0.38 12.98 5.9543.33 56
HEALER Available K 92. 80 158. 00 116.10416. 70 14

F4 FRLLBEWHHERASHEMBHHEO~20 m TEFFEENILE
Table 4 Comparison of soil nutrients in arable layers (0—20 cm) between newly-built terraces and

slope farmlands in northern Qinling Mountains

HHLRL/ 5/ VRS TR/ A/
d &
AR FEA R pH (g+ kg™ (g+ kg™ (mg + kg™!) (mg + kg™ (mg + kg™
Type Sample
SOM Total N Mineral N Available P Available K
Yk Slope 4 7.82 14.75 a 1.04 a 9.60 a 6.51 a 130.9 a
B Bf Terrace 26 7.88 10.73 b 0.69 b 6.02 a 5.95 a 116.1 a

T« 7 50800 J5 AR S IR 7 1 4 08 22 57 3% (P<C0. 05) , TR,

Note: Values followed by different letters in each column are significantly different (P<C0. 05). The same below.
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Fig. 4 Comparison of nutrient contents in soil depth of 0—1 m between newly-built terraces and slope
farmlands in northern Qinling Mountains
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Table 5 Comparison of nutrients in arable layers (0—20 cm) among newly-built terraces with

different ages in northern Qinling Mountains
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Year Sample P g ke g xe8 me * Xg me * kg me k8
SOM Total N Mineral N Available P Available K
3 6 7.78 a 14.24 a 0.90 a 6.81 a 7.09 a 133.4 a
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