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The change of soil available nutrients and enzyme activity in
sweet cherry replanted soil

SI Peng, SHAO Wei, YU Hui-li, YANG Xiao-jing, QIAO Xian-sheng,
GAO Deng-tao, WANG Zhi-giang
(Institute of Zhenghzhou Fruit Research, Chinese Academy of Agricultural Sciences , Zhengzhou, Henan 450009, China)

Abstract: To investigate the change of soil available nutrients and enzyme activity in sweet cherry replanted soil,
soil mineral elements content in (such like total N, nitrate N, ammonia N, available P and available K) and enzyme ac-
tivity of (including urease, catalase, alkaline phosphatase and invertase) soil samples from NP (the plot never planted
sweet cherry), FP (the plot first planted sweet cherry) and RP (the plot replanted sweet cherry)were measured. The re-
sults indicated that compared with FP, the content of nitrate N, available P, available K, available B, available Zn,
available Fe, available Cu and exchangeable Mg significantly decreased, and the activities of urease and alkaline phos-
phatase also obviously decreased in RP; With soil depth increasing, the content of mineral elements (except for the con-
tent of available Mn, available Fe and exchangeable Ca) and soil enzyme activity including urease and alkaline phos-
phatase and invertase from in RP significantly decreased, while the exchangeable Ca content increased; Ca/P, Ca/K,
Ca/Zn, Zn/Mn and Zn/Mg were imbalanced in RP. Additionally, correlation analysis showed that the cultivating times
was positively correlated with the content of available Mn; Urease and alkaline phosphatase were positively correlated with
available K (r =0.848 and 0.880), available P(r =0.856 and 0.932), available B(r =0.744 and 0.761), available
Zn(r=0.767 and 0.852) and Cu(r =0.788 and 0.852); Invertase was positively correlated with available K, P and
Cu (0.626, 0.71 and 0.656) ; urease, alkaline phosphatase and invertase were negatively correlated with the exchange-
able Ca (0.784, 0.866 and 0.854) . In brief, soil available nutrient contents and enzyme activity significantly decreased
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by replanted sweet cherry seedlings, and the nutrient proportion was imbalanced .
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Table 1  Changes of total N, nitrate N, ammonium N, available potassium and phosphorus content in plots of
different planting frequency in cherry nursery
Teamen R SR ¥

NP1 76.99 = 1.00a 4.78 £0.04¢c 128.42 + 6.24bc 58.13+2.20b
FP1 18.67 +£0.45¢ 3.07+0.09d 246.43 +4.26a 101.54 £ 3.50a
RP1 14.53 £0.45d 6.25+0.16b 122.57 +2.36¢ 51.78 +1.96b
NP2 7.24+0.03f 7.92+0.23a 55.10+3.04d 27.54+1.54d
FP2 37.69+£0.28b 4.40 +£0.25¢ 139.30 £+ 4.35b 42.64£2.22¢
RP2 12.72£0.14e 3.42+0.23d 55.90+2.90d 21.83+2.90d

FERU The continuous number 1632.65" " * 102.29" " * 422.08" " 116.87" "

FAE HJEHRE Soil depth 1849.13" " * 13.28"" 614.60" "~ 389.99" " *

A SR 4333.93° 138.48" ¢ 14.22°° 22.40"

The continuous number X soil depth

e« [RIBVBAR 5 AN R TR AL BRI 22 5705 5% K5 * P<0.05, * * P<0.01, % % % P<0.001; NP—AHed FH ARk A1 X,
FP—HME BRI IEAE X, RP—FIMEBR X, 1—0 ~ 20 em /2 14,220 ~ 40 em )2 +3; F I,
Note: data with different lowercase letters within the same column are significantly different at 0.05 level; * P <0.05, * * P<0.01, * * ¥ P<

0.001; NP—never planted plot, FP—first planted plot, RP—replanted plot, 1—0 ~ 20 ¢m depth soil, 2—20 ~ 40 c¢m depth soil; the same below.
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Table 2 Changes of available trace elements content in plots of different planting frequency in cherry nursery.
ISty A B AR In A% Mn A2 Fe AR Cu S Ca St Mg
Treat ; " Available B Available Zn Available Mn Available Fe Available Cu  Exchangeable Ca Exchangeable Mg
reatmen /(mg-kg™") /(mg-kg™") /(mg-kg™!) /(mg-kg™!) /(mg-kg™") /(emol+kg™")  /(cmol-kg™")
NP1 1.46+0.10b 1.03+0.05¢ 2.16+£0.07e 4.40+0.05e 0.58+0.02¢c  54.73+0.97¢  3.31+0.05ab
FP1 2.15+£0.17a 3.02+0.07a 5.19+0.03a 6.26+0.07a 0.93+0.03a  51.10+1.18d 3.39+0.07a
RP1 1.15£0.10c ~ 1.10£0.02be  5.07+0.03a  5.93+0.03b  0.69+0.04b  52.97+0.47cd 2.94+0.03e
NP2 0.98+0.08¢c 0.40+0.02d 3.22+£0.06d 5.58+0.04c 0.47+0.02d  58.43+0.44b  3.09+0.02cd
FP2 1.51£0.04b 1.23+0.04b 3.71+£0.03¢ 5.41+0.05d 0.62+0.02¢c  59.93+0.19ab 3.21+0.03bc
RP2 0.84+0.05¢ 0.52+0.02d  4.01+0.01b 4.19+0.04f 0.53+0.01d  61.70+0.15a  2.97 +0.04de
¥4 The . - s -
ﬁﬁ( © 38.75° 77 694.397 " " 1040.23" "~ 200.80° "~ 73.20" " 3.58 32.255° 7"
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= e piE
iE(?KE 35.38° 77 842.87° " 173.217 "7 148.86" "~ 125.89" " * 161.85" "~ 12.10°
) Soil depth
F value
R x L RIRE
The continuous 1.41 131.647 7 41.317 77 508.82° "~ 12.90" ~ 9.25" " 4.78"

number X soil depth
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Fig. 1

Imbalanced proportion of macroelements and trace elements, macroelements (a),

and trace elements (b) in replanted cherry nursery soil
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Table 3 Changes of soil enzyme activity in plots of different planting frequency in cherry nursery.

e FUE =R Ay TRt Eﬁﬁﬁ?&@ﬁ@ﬂ TN
Treatment Catalase Urease Alkaline phosphatase Invertase
/(ml>g™'+20 min~") /(mgrg™'+24h~") /(mgrg™'+24h~") /(mg g™ '+24h"")
NP1 1.144 £ 0.030ab 0.701 £ 0.030ab 0.764 +0.045b 11.741 £0.092b
FP1 1.178 £0.041a 0.804 +0.020a 1.113£0.030 a 12.566 = 0.400b
RP1 1.020 £ 0.068bcd 0.615 £0.069b 0.728£0.030 b 14.770 £0.252a
NP2 0.952 +0.052cd 0.123 £0.013e 0.122 £0.036e 2.040 +0.449d
FP2 0.895 +0.041d 0.456 +0.011c 0.383 £0.008c 4.393 £ 0.462¢
RP2 1.088 £ 0.020abc 0.229 +0.028d 0.250 +0.012d 4.073 £0.559¢
FEHL The continuous number 0.08 25.72° " 61.18" "~ 20.48" "
F{H T2 Soil depth 13.94" " 243.72° " 643.94" " 851.37" " *
Pl g 8.36" " 6.53" 9.20" " 5.06°

The continuous number X soil depth

2.4 EEEIRAUFSSESLREBIEN.E

AP A B AR Zn KAZ Cu BIEHR(HIKAR

HELTERENXER
FASEME YT 2 (AN 4 B ), 7ERCS A &% Mn
TR PEIEAHDC (AR BN 0.722), AR Mg
R NO;~ - N f i L2 MR A 5C (FH e R
—0.486F1 - 0.559) ; M il 115 11 e 12 g 5 T8 K

5392k 0.848 5 0.880,0.856 5 0.932,0.744 5
0.761,0.767 5 0.852 LA} 0.788 5 0.876) ; FEHH i}
SRk K, A% P AIA R Cu S 1IEM54(0.626,0.71
e 0.656) 5 JIRTE 5014 B35 2 T A0 R0 186 5SS 4Pk Ca
HEBEMNMHI(-0.784, -0.866 Fil —0.854)



Al SR R E AR A ROR O MBS TR AE 1 43

R4 ERERPARENR TRV RTRSES TIEBEENEXES T
Table 4 Correlation analysis of soil enzyme activity and mineral element content in plots of different planting frequency in cherry nursery.
JLR L WA A I I Tl P e P I TRERERE
Element The continuous number Catalase Urease Alkaline phosphatase Invertase
NO; ™ — N Nitrate N -0.486" 0.229 0.476" 0.299 0.279
NH;* — N Ammonium N —-0.366 -0.460 -0.441 -0.462 -0.208
AL K Available K -0.016 0.379 0.848" " 0.880" " 0.626" "
HSL P Available P -0.094 0.493" 0.856" " 0.932" " 0.710"~
A% B Available B -0.203 0.324 0.744% " 0.761" " 0.480"
AKX Zn Available Zn 0.043 0.450 0.767" " 0.852"" 0.557"
A% Mn Available Mn 0.722" " 0.087 0.259 0.395 0.373
F %L Fe Available Fe 0.037 -0.125 0.329 0.420 0.335
H 5L Cu Available Cu 0.231 0.477" 0.788" " 0.876" * 0.656" "~
A4fdk Ca Exchangeable Ca 0.078 -0.503" -0.784" " -0.866" " -0.854" "
Lt Mg Exchangeable Mg -0.559" 0.364 0.581" 0.560" 0.217

I Note: * P<0.05; % * P<0.0l; * * ¥ P<0.001.
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