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Effects of planting years of alfalfa on soil quality

JIN Feng-xia, MA Dong-mei, LIU Hao-yan, YANG Peng-peng, XU Xing
(Agricultural College, Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: In order to reveal the changes in soil quality of different planting years of alfalfa, we analyzed soil mois-

ture, nutrients and microbial population of alfalfa field with one to five planting years. The results showed that as the

planting year increased, temporal and spatial variation of soil moisture content exhibited a pattern of increasing first and

then decreasing. in addition, soil organic matter, total nitrogen content showed an increasing trend, potassium content

increased first and then decreased. In the alfalfa planting soil, microbial community was dominated by bacteria, and the

number of bacteria and actinomycetes as planting year increased. However, no obvious trend was found for fungus. In

addition, 4-year-old alfalfa total number of microorganisms is the highest among all the treatments. Our findings indicate

a substantial influence of planting year on soil quality of alfalfa field.
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depth of different planting years of alfalfa
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Table 1  Contents of soil nutrients in alfalfa field of different growth years
Bk AR R ﬁﬂﬁ;‘i‘ %’f\ e ' @ﬁﬁ?’fh . AL 'Eﬁl%ﬁi '
Year Organic matter Total nitrogen Total phosphorus Available nitrogen  Available phosphorus Available kalium
/(gkg™") /(g kg™) /(g-kg™h) /(mg-kg™") /(mg-kg™") /(mg-kg™")
544 5-year-old 4.63Aa 0.97Aa 0.54Aa 40.62Aa 5.89Aab 115Dd
4 4FE 4-year-old 4.87Aa 0.42Cc 0.53Aa 18.22Cc 7.25Aa 190Aa
3 4FEAE 3-year-old 3.81Bb 0.45Bb 0.49Aab 18.24Cc 4.06Ab 170Bb
2 4EAE 2-year-old 3.81Bb 0.34Dd 0.46Ab 9.17Dd 5.48Aab 60Ee
1 4FE2E 1-year-old 2.87Cc 0.28Ee 0.47Ab 23.00Bb 4.56Ab 140Cc
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Note: Different uppercase and lowercase letters in the same column indicate 0.01 and 0.05 level significant, respectively.
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Table 2 Microorganism quantities in the fields of

different planting years

AR R FR R R TR PR
Yes Number of Number of Number of actino
et fungi bacteria mycetes
5 A 5-year-old 140Bb 75110ABa 36756ABb
4 5FEA A-year-old 192ABb 100985 Aa 55972 Aa
3 A 3-year-old 113Bb 96612 Aa 52022 Aa
2 A 2-year-old 132Bb 79162ABa 47185ABab
1 4 1-year-old 320Aa 38976Bh 34054Bb
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Table 3 Correlation analysis between soil microbial properties and soil nutrient in different growth years

Xs

X6 X7 Xy X9

Wi H Ttem %y %, x5 x4
Xy 1 -0.775 -0.516 -0.569
X2 1 0.396 0.754" "
2 ! 0.697" *

X4 1

X9

-0.428 -0.239 0.056 -0.069 0.201
0.658" " 0.433" 0.232 0.402" 0.340
-0.29 0.127 0.588" " 0.342 0.412"
0.591" " 0.342 0.284 0.291 0.232
1 0.759" " 0.864™ " 0.236 -0.083
1 0.694" " 0.627" " 0.463"

1 0.093 0.108
1 0.138

T il 2351 R BOAE B2 (P < 0.05) A 3% (P <0.01)
X;(i =1~ 9) 3R B HcE: AN R R R R A LT A e IR A AU AT

Note: * and * * indicate significant difference at the 0.05 and 0.01 levels, respectively.

X;(i=1-9)means number of fungi, number of bacteria, number of actino mycetes, organic matter, total N, total P, available nitrogen, available phos-

phorus, and available kalium, respectively.
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