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Effects of foxtail millet continuous cropping on soil enzyme
activities and nutrients
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( State Key Laboratory of Crop Stress Biology for Arid Areas, Northwest A&F University , Yangling 712100, Shaanxi China)

Abstract: In order to explore the effects of foxtail millet continuous cropping on soil environment, a 4-year located
field experiment based on different continuous cropping years (T1:2 years, T2:3 years and T3:4 years) of foxtail millet
without fertilization was conducted in the north semi-arid region. Foxtail millet rotated with legume crops was set as the
control (CK). The soil nutrient, the enzyme activities of urease, alkaline phosphatase (ALP), sucrase and catalase were
determined in the experiment. The results showed that compared with CK, the yields of T1, T2 and T3 were decreased
by 6.9%, 12.7% and 35.6% , respectively. With the increase of the foxtail millet continuous cropping years, the yield
of foxtail millet became decreased and soil pH went increased. Compared with CK, the contents of N and P were de-
creased, in particular the content of available N ( P < 0.05). The changes of available K were not significantly ( P >
0.05). The enzyme activities of urease, alkaline phosphatase (ALP), sucrase and catalase became decreased year after
year under the continuous cropping, and the activity of each enzyme in T3 was significantly lower than that in other treat-
ments (P <0.05).
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Fig.1 Effects of continuous cropping on yields of foxtail millet
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Table 1  The basic properties of rhizosphere soils under different continuous cropping years
vt 2R/ (gkg™)  BMA/(mgkg™") @B/ (grkeg™) BB/ (mgkg!) BB/ (mg kg H
Treatment Total N Available N Total P Available P Available K P
Tl 0.98 +0.05ab 86.01 +1.89% 0.09 £0.02a 14.00 £ 0.67ab 130 + 7.80ab 8.3a
T2 0.94+0.01be 78.50 +2.10b 0.08 £0.0la 13.08 £0.25h 138 +5.40¢ 8.4b
T3 0.85+0.03¢ 69.03 +£2.05¢ 0.08 £0.0la 9.67 £0.54c¢ 137 £ 4.50bc 8.6¢
CK 1.05+0.06a 86.63 £ 1.50a 0.10+0.01a 14.68 £0.71a 125 +4.51a 8.4b

TE : [ SV G A Rl /NE FREFOR AL BRIF) 22 5248 P < 0.05 KPR35

Note: Different small letters in the same column means significant difference at 0.05 probability.
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Fig.2  Effects of continuous cropping on urease activities in soil

AN TR AR A BT - SRR WA TR I 1 A T
RECHANR , Bl 2 7 W e, AR A BRI AT L fe R
A1 SRR B 3 S DS T R AR A
FE(1& 3) o T1 AL AL AR F WX M T CK AL B, M
T3 Wb FRAE A AE BRI LL CK ABFRAR, B 7 A4 R
PRI o, b S8 B 0 TR I 1 2 8 T e K A, D
T1>T2 > T3, #54b B[] 22 5 3K 8 35 K F (P <
0.05),

HiP 4 AT R, T A T2 Ak BB TG PR A2 AL
#5 CK AR LR REAAR , A 42 BUERE I T, 20T
FEII LA SR B R AR 3 T3 Ak BT 5 14 D)
5 CK A, —HZE TGS, SAF N T2 A1 13
AbRRES CK AL B 8] 22 57 2% (P < 0.05) . fEAT
HEAS MR T D I S R W P 2 S AR RO T
47.35 mgrg '+h ' T2:35.28 mg g~ '-h~!.T3:30.53

mgeg™ ' h™' CK:47.92 mg g~ '-h~ !, ffi & AR IR
ARSI, SRR A4 105 R B R, ELISIR T 0 T
AR (CK) b

65

w
[

B 1 9% BB i ALP
«24h™)
&

/(mg - g’
w
b

Y
Mature

25
BRI T JFAEW W
Sowing Seeding Flowering Filling
75 W Growing stage
——T1 —&T2 —®T3 —>CK

B3 EERN T IER RS AR
Fig.3  Effects of continuous cropping on alkaline

phosphatase activities in soil

=3
[

W
wn

*h")

S~
W

1

%)
[

HE B B Sucrase

/(mg * g

()
w

15
FEARYD TR JRAe MESRWL )
Sowing Seeding Flowering Filling  Mature

I 7 ] Growing stage
——T1 —4&T2 —®T3 —>CK
B4 FEEX L EEERET TN

Fig.4 Effects of continuous cropping on sucrase activities in soil
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