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Fig. 1 Schematic diagram of study area and sample layout
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under different planting patterns
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Table 1 The contents of soil total nitrogen and available nitrogen in each soil layer under different planting patterns
HR gy ot ER/ (g kgf) , B %%/ (mg » kg™ ")
0~10cm 10~20 cm 20~30 cm 30~40 cm 0~10cm 10~20 cm 20~30 cm 30~40 cm
AL 0.771° 0.717" 0.633" 0.610" 30. 443° 26.533° 22. 316" 16. 437"
LA R A LR 0. 790" 0. 744" 0. 658" 0.622" 40.521"  35.145"  24.065" 18.114"
AL 1 B 0.934" 0.916" 0.772" 0.727" 56. 337" 44. 364" 32.972° 27. 364"
HILETS/ 2P EBERIRE 0,926 0. 903" 0. 755" 0.716" 54.42'a 43,470 30. 984" 26.147°

TE AN RS B 3R () — 2 )2 A T oA A 2 22 1) 22 S I 38 (P <C0..05) , T [l

K2 AAMEEXTELIELEEEE

Table 2 Soil enzyme activities in each soil layer under different planting patterns mg/g

+J2/cm A 5 2 O At & 1 B T it TE M3 o Y E
0~10 Y iL#iHb 0.3312£0.026% 9.34620.165* 6.446=40.315° 0.15640.012% 0.4632£0.047°
L AT A A R LR 0.7352£0.044° 13.1332£0.615° 7.780=£0.215° 0.41340.022° 0.6870.043"
HAEE TS Ak 1.003+0.124" 16.364+0.604" 8.534=+0.34'b 0.59240.021" 1.17440.101°
LHWEE/ZFEERERTRE  1.2662£0.045" 17.568+E1.148"  9.12440.189" 0.77440.020" 1.32720. 064"
10~20  Vhib#ii 0.308=£0.030% 8.25720.255' 5.75440.165° 0.12240.006° 0.32520.024°
LA A PG R 0.47740.032° 10.19740.623° 7.04470.251° 0.38240.035" 0.57240.033"
VAR K 0.866=0.061" 12.13420.835" 8.18940.194" 0.41240.047" 1.075%0.102"
LWHEE/ZFEERERTRE  0.927+0.028" 15.275+0.606°  8.561 +0.212° 0.66240.050" 1.1144+0.068"
20~30 VoAb i 0.21740.027% 7.48740.190* 4.84740.141* 0.090£0.015% 0.26240.027¢
LA A MR B AR 0.311£0.052° 9.74320.256° 5.624740.257° 0.297240.036° 0.48720.015°
LI E TE R 0.6434+0.067" 11.4564+0.440" 7.36540.319" 0.39040.018" 0.7784+0.067"
BWE T/ LA EBERETE  0.78840.053" 14.61741.512°  7.50640.174" 0.51940.036° 0.904=%0.061°
30~40 VML #EH 0.16520.023%  6.08240.278% 4.276=+0.150* 0.07140.012* 0.204=20. 026
LT A % 0.2834+0.035° 8.16740.252° 5.20940.537° 0.18440.036° 0.4114+0.035°
EAEE TS Ak 0.52440.044" 9.79540.590" 6.48540.365" 0.22640.015" 0.621+0.066"
LW/ ZFERERTRE  0.764+£0.027" 11.079+£0.670°  7.35240.210"° 0.38640.010" 0.823+0. 043"

x3 TEm,EMTIERBOECESR
Table 3 Correlation analysis of soil carbon,nitrogen and enzymes
Z% s \ \

EERVIR 3 2R Tl i 2L O At & [ i TR ity TE Ky Bl 2 4 K il

EERIR 1 0.271 0.312 0.401 0.125 0.912" 0.838" 0.677

2R 1 0.900"" 0.522 0.384 0.505 0.363 0.529

Tl it R 1 0.860" 0. 547 0. 497 0.279 0. 410

O A 1 0.910"" 0.871° 0.850" 0.836"

& 1 By 1 0.779" 0.823" 0.773"

T it 1 0.861" 0.871"

TE B il 1 0.723"

2 Y K il 1

TE 2 %2R TE 0. 01 ZKF GO BB 35AH G 5 = KRR TE 0. 05 K CRAMD b B 3548 ¢
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of enzymatic activities and physico-chemical properties in

Study on the contents of carbon,nitrogen and enzymes
activities of sandy soil grown alfalfa and perennial
ryegrass with different planting patterns

LIN Fang'?,LIU Xiao-jing' ,ZHANG Jia-yang”

(1. College of Grassland Science ,Gansu Agricultural University/Key Laboratory for Grassland Ecosystem
of Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Centers
for Grazing Land Ecosystem Sustainability ,Lanzhou 730070,China ;2. College of Life

Science and Technology . Xinzxiang University , Xinxiang 453003 ,China)

Abstract: The effect of three planting patterns (alfalfa single-sowing, perennial ryegrass single-sowing,alfal-
fa and perennial ryegrass mixed-sowing) on the contents of carbon,nitrogen and enzymes activities of sandy soil
was studied through 6 years fixed test in northern Henan province. And the relationship among tested indexes
was analyzed. The results showed that compared with sandy bare land,the contents of carbon and nitrogen in 0
~40 cm soil layer increased at different degrees under three planting patterns. Among them,the highest value of
soil organic carbon was occurred in alfalfa and perennial ryegrass mixed-sowing (9. 17 g/kg). The highest values
of total nitrogen and available nitrogen were appeared in alfalfa and perennial ryegrass mixed-sowing and alfalfa
single-sowing,and there was no significant difference between them (P >>0. 05). The highest values of soil en-
zymes activities were obtained in alfalfa and perennial ryegrass mixed-sowing. Compared with sandy bare land,
the activities of urease, protease, sucrase,amylase and cellulase increased by 266. 80% ,87. 79% ,49. 96 % ,433.
26% and 232. 38% ,respectively. Correlation analysis showed that soil organic carbon was positively correlated
with sucrase (P<C0.01) and amylase (P<C0. 05) ,and soil available nitrogen was positively correlated with ure-
ase (P<C0.05). The contents of carbon,nitrogen and related enzymes activities were effectively increased after
six years of forage growing.and alfalfa and perennial ryegrass mixed-sowing was the best.

Key words: alfalfa; perennial ryegrass;organic carbon;total nitrogen;available nitrogen



