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o Table 1 Agrochemical charactere in different soils
oS P < e o 3
BB goe |B85| 82 (L | b (wED|mEs) | 8
ok | EE5 ) BT |Es' | 22 |EsRiRes] ] 8
Soil type AIECE| &f |mE | & | ®FQ5|®dE 5
¥ % & &< ©
0—20 | 3.75 | 0.155 |107.4 [ 0.140 | 779 | 24.7 | 6.5 0
HX+: 20—34 | 1.15 | 0.051 | 43.7 [ o0.082 | 469 | 11.0 | 6.2 0
Planosol 34—70 | 1.23 | 0.062 | 42.0 | 0.093 378 16.0 5.9 0
(E® 70—114| 0.68 | 0.055 | 31.2 | 0.122 | 115 | s5.4 | 6.0 0
0—30{ 2.88 | 0.131 | 79.7 | 0.106 | 515 | 45.1 | 7.6 0
- 30—60 | 1.45 | 0.070 | 40.0 [ 0.065 | 344 | 10.3 | 7.3 0
Black soil 60—80 | 1.22 | 0.047 | 28.1 | 0.068 | 240 7.3 7.3 0
(R 7RE) 80—100| 0.97 | 0.039 | 24.4 | 0.066 | 160 | 20.1 7.2 0
B om 0—20| 1.60 | 0.064 | 59.3 | 0.089 | 270 | 19.9 | 6.3 0
Brown carth 20—65| 0.63 | 0.024 | 24.8 | 0.064 | 183 | 18.5 | 6.0 0
R 65—100] 0.50 | 0.017 | 17.3 [o0.070 | 137 | 176 | 6.3 0
0—20 | 1.58 | 0.080 | 33.9 [o0.185 | 252 | s4.3 | 8.5 | 2.05
® + 20—55 ] 1.19 | 0.083 | 22.4 | 0.15¢4 | 412 | 19,9 8.4 | s.03
Cingamon soil 55—67 | 1.06 | 0.051 | 19.4 | 0.150 | 229 | 142 | 8.5 | s5.42
€429/ 67—100] 1.11 | 0.041 | 24.4 [ 0.158 | 195 | 19.¢0 8.6 | 4.45
RS+ 0—30 | 1.35 | 0.056 | 3¢.3 [ 0.137 | 126 | 5.7 8.5 | 5.89
Castanozem 30—64 | 0.63 | 0.054 | 22.4 | 0.076 | 229 39 | 8.6 | 14.69
KR 64—1100 0.48 | 0.014 | 14.2 | 0.069 | 119 | 4. 8.7 | 22.90
0—23| 1.15 | 0.072 | 44.7 | 0.160 174 52.7 8.5 6.15
B x 23—33] 0.72 | 0.046 | 27.1 | 0.134 | 149 | 14.2 8.5 | 8.43
Fluvo-aquic soil 33—80 | 0.66 | 0.055 | 32.2 | 0.127 | 153 4.6 8.5 | 10.32
() 80—100] 0.53 | 0.046 | 20.4 | 0.123 57 4.8 8.5 | 11.99
o 0—30 | 1.57 | 0.078 | 65.7 | 0.209 | 309 |217.6 | 6.4 0
Yellow brown earth 30—40 4 0.91 0.070 39.0 0.170 195 131.4 6.9 0
(B0 40—100] 0.53 | 0.039 | 20.5 | 0.008 | 172 | 40.0 | 7.2 0
0—18 | 1.22 | 0.086 | 33.6 | 0.101 | 126 | 17.6 | 8.1 | 12.95
X6t 18-30] 0.82 | 0.065 | 27.8 | 0.092 | 124 | 7.6 | 8.2 | 11.76
Purplish soil 30-55| 0.45 | 0.032 | 12.9 |o0.086 | 121 | 3.9 | 7.7 | 1077
GoED 55—70 | 0.29 | 0.037 | 14.3 | 0.087 69 | 3.7 | 7.8 | 10.61
0—25| 1.21 | 0.082 | 40.5 | 0.117 | 149 | 69.2 | 7.5 0
%x &+ 25—40 [ 1.01 | 0.067 | 46.8 | 0.103 92 | 48.5 | 7.4 0
Purplish soif 40—60 [ 0.93 | 0.062 | 34.9 | 0.088 | 115 | 31.6 | 7.4 0
(B 60—80 | 0.75 | 0.067 | 31.5 | 0.063 34 | 32.1 6.7 0
80—100] 0.75 | 0.064 | 34.6 | 0.064 46 | 37.1 6.4 0
0—20{ 3.42 | 0.195 | 79.3 | 0.215 | 447 | 92.7 | 7.5 0
. | 20—35 | 2.73 | 0.160 | 68.8 | 0.213 | 412 | 38.9 | 7.3 0
Yellow earth 3560 | 0.88 | 0.104 | 42.7 [ o0.169 | 218 | 6.2 | 6.3 0
€.1::)) 60—80 | 0.86 | 0.093 | 34.3 | 0.085 | 298 | 4.1 | 5.6 0
80—100| 0.91 | 0.091 | 37.6 | 0.085 | 275 | 4.1 | 5.6 0
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Table 1 (Continued)
~ E ’?—g [ o [~y ~
R P R ARG M ol T
. REE |28 | B3 (Ezv | £F |Rsi|ReE| ¢ | 8
Seil type o He= | E&TD g Q= Qs ]
S ¥r 2 &0 | &<
0—7 | 0.65 | 0.048 | 23.7 | 0.068 | 224 | mm | 5.2 0
a W 7—34| 0.26 | 0.049 | 16.0 | 0.059 [ 137 | 3.4 | 5.5 0
Red earth 34—67| 0.33 | 0.039 | 16.3 | 0061 | 12 | 2.7 | s.5 0
GER) 67—114 0.32 | 0.049 | 14.6 | 0.080 [ 133 | 3.9 | 5.4 0
114—170] 0.25 | 0.046 | 13.3 | 0.082 | 234 | 4.6 | 5.2 0
0—15 | 2.32 | 0.116 | 62.4 | 0.134 | 229 | 64.6 | 6.8 0
o m 15—27 | 1.02 | 0.080 | 39.3 | 0.092| 218 | 24.0 | 6.9 0
Red carth 27—40 | 0.66 | 0.060 | 25.1 |o0.061 | 172 | 9.4 | 6.5 0
G 40—60 | 0.31 | 0.041 | 14.4 | 0.056 | 15 | 7.3 | s.4 0
60—100| 0.35 | 0.024 | 17.6 | 0.053 | 160 | 6.2 | 5.3 0
0—12| 1.80 | 0.106 | 42.0 | 0.085 | 305 | o0 8.3 | 47.84
BREL 12-21{ 1.31 | 0.078 | 35.3 | 0.072 | 344 | mm | 8.3 | 46.46
Calcareous soil 21—43 | 0.42 [ 0.039 | 3.9 o125 | 183 | mm | 8.3 | 49.69
GERD 43—-56 | 0.40 | 0.036 | 14.6 [ 0.003 | 188 | mm | 8.3 | 49.75
0—20| 2.55 | 0.108 | 48.1 | 0.160 [ 218 | 80.6 | 8.5 | 24.13
XEL 20—43 | 1.56 | 0.046 | 30.9 [ 0.148 | 151 | 64.8 | 8.7 | 22.75
Paddy soil 43—69| 1.19 | 0.049 | 28.8 {01755 | 172 | 889 | 8.7 | 23.10
€. 69—100] 1.04 | 0.028 | 47.8 [ o117 | o2 | 31.4 | 85| —
0—15 | 1.85 | 0.103 | 52.9 | 0.160 | 389 | 16.0 { 8.2 | s.05
XKEL 19—43 | 1.73 | 0.008 | 42.7 | 0.164 | 401 | 24.0 | 8.4 | 5.13
Paddy soil 43—81 [ 1.05 | 0.088 | 30.5 | 0.120 | 325 | 6.9 | 6.2 [ 2.76
#B8) 81—100 1.14 | 0.076 | 31.9 | 0.117 | 385 | 142 | 8.3 | s5.18
0—17 | 3.06 | 0.124 | o1.0 | 0.186 | 311 |114.5 | 5.4 0
X |+ 17--30 | 2.38 | 0.135 | 75.9 | 0.167 | 126 | 92.3 | 6.6 0
Paddy soil 30—62 | 0.71 | o0.065 | 33.2 | 0.096 | 211 | 20.6 | 6.9 0
(=) 62—84 | 0.92 | 0.048 | 27.8 | 0.096 | 188 | 23.4 | 7.0 0
84—100] 0.75 | 0.042 | 20.7 | 0069 | 172 | 17.6 | 6.9 0
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Table 2 Enzyme activities in different soils
“a i ‘w0 “w ‘@ 8 o N
~ s e fles ¢ ~ ~ iIRO_“! ~ e
R P Be l@f Slafglilufys|®ey |®Ey |wss|mdd |RF3s
M TR TR SRR AR ER RS PR LR
Soil type A Hadgiia siEZ 8| P |yl [Wrg ¥z |BSES
¥ (@l E|pstlmie< s BT R I L N
g St &%a & Z Z SE ™ -
o N "/ v N -] N N S
0—20| 1.85 | 1.60 | 0.30 | 0.66 | 0.35 | 13.93 | 38.00 | 4.37
B X+t 20—34 | 0.56 | 0.40 | 0.07 | 0.26 | 0.31 | 13.17 | 6.50 | 9.09
Planosol 34—70 | 0.60 | 0.54 | 0.05 | 0.24 | 0.23 | s5.61 | 10.80 | 2.18
(E®) 70—114] 0.56 | 0.31 | 0.06 | 0.20 | 0.12 | 6.97 | 6.30 | 2.91
0—30| 1.46 | 1.73 | 1.29 | 0.32 | 0.20 | 15.71 | 32.00 | 0.33
mox 30—60{ 1.12 | 0.90 | 0.41 | 0.19 | 0.13 | 12.70 | 5.50 | 1.49
Black soil 60—80 | 0.49 | 0.25 | 0.20 | 0.16 | o.11 | 10.07 | 5.10 | 0.99
(Fa/RB) 80—1000 0.38 | 0.34 | 0.15 { 0.13 | 0.07 | 10.71 | 4.70 | 1.16
" 0—20| 1.58 | 1.89 | 0.29 | 0.19 | 0.28 | 11.86 | 45.20 | 0.33
Brown carth 20-65| 0.64 | 0.38 | 0.91 | 0.12 | 0.18 | 7.67 | 2.80 | 0.66
QL) 65—100] 0.44 | 1.69 | 0.08 | 0.13 | 0.21 | 7.86 | 1.30 | 0.99
0—20| o0.66 | 0.33 | 0.94 | 0.21 | 0.23 | 16.76 | 33.60 | 5.09
B’ o+ 20—55| 0.36 | 0.22 | 0.47 | 0.16 | 0.10 | 16.72 | 13.70 | mm
Cinnamon soil 5567 0.32 | 0.25 | 0.39 | 0.16 | 0.14 | 16.65 | 11.50 | 1.97
G0 67—100{ 0.32 | 0.28 | o0.41 | 0.16 | 0.14 | 16.65 | 13.10 | 7.06
= 4 0—30] 0.50 | 0.06 | o.60 | 0.20 | 0.31 | 17.12 | 13.40 | 5.46
Castanozem 30—64 0.23 0.23 0.29 0.17 0.07 13.17 1.90 0.73
KR 64—1000 0.20 | o.11 | 0.12 | 0.14 | 0.21 | 14.53 | 1.30 | 2.90
0—23| 0.75 | o.11 | 1.14 | 0.20 | 0.40 | 16.32 | 26.40 | 2.18
o™ & 23-33) 040 | 0.05 | 0.46 | 0.17 | 0.32 | 16.28 | 10.80 | 2.04
Cultivated fluvo-aquic soil} 33_gq | 9,25 | 0.03 | 0.35 { 0.17 | 0.13 | 17.65 | 5.70 | mg
(D 80—100] 0.20 | 0.00 | 0.12 | 0.14 { 0.14 | 16.98 | 3.20 | 5.82
BN 0—30| 1.36 | 2.58 | 0.37 | o0.19 | 0.27 | 11.65 | 21.50 | 0.46
Yellow brown earth 30—40 1.20 1.18 0.34 0.14 0.07 12.45 13.30 1.45
(B0 40—100] 0.44 | 0.20 | 0.14 | 0.15 | 0.17 | 14.13 | 1.70 | 1.98
0—18 | 0.56 | 0.19 | 0.44 | 0.21 | 0.27 | 17.07 | 13.80 | 0.9
X6t 18—30 | 0.44 | 0.16 | 0.28 | 0.16 | 0.32 | 17.42 | 4.60 | 2.97
Purplish soil 30—55 | 0.27 | 0.12 | 0.21 | o0.12 | 0.18 [ 17.36 | 2.20 | 3.14
GRRD) ss—70 | 0.27 | o.11 | 0.12 | 0.15 | 0.06 | 17.52 | 2.60 | 3.43
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Table 2 (Continued)
CEEING S ‘w S o | ™ "0
2 _[Es iEe_@s. 8 5 |gv, B2 N, (833
Y T3] F oo mE ZlEeTiwessimdy (Bl M3y mEY (2988
' e R-EgM_ 32 8-Fe| zi (Lze i’z_\.'ﬁ 't ME'E.E
Soil type oo Md<IHAZ gHAZ B LS | 8 MSES WS B2
B @z T|BL ZEsTEl I L& [Hs 2= el
C 5 S g Z |I°= > LS
0—25| 1.35 | o.71 | 0.57 | 0.21 | o.18 | 13.30 | 10.00 | 0.49
a4t 25—40 | 0.95 0.26 0.25 0.16 0.14 | 13.25 | 10.40 | 1.82
Purplish soil 40—60 | 0.72 | 0.39 | 0.18 | 0.13 | 0.08 | 14.23 | 6.30 | 1.98
(K 60—80 | 0.43 | o0.19 | 0.06 | 0.12 | 0.08 | 8.12 | 3.10 | 5.48
80—100f 0.47 | o0.14 | 0.03 | 0.14 | 0.07 | 9.81 | 2.70 | 6.61
0—20| 1.84 | 0.69 | 1.26 | 0.40 | 0.49 | 15.15 | 17.80 | o.66
& om 20—35{ 1.24 | 0.53 | 0.97 | 0.31 | 0.3¢ | 11.11 ] 3.10 | 0.66
Yellow carth 35—60 [ 0.48 | 0.23 | 0.06 | 0.20 | 0.12 | 4.99 | 1.00 |11.09
(iR 60—80 | 0.55 | 0.17 | 0.04 | 0.17 | 0.07 3.43 1.70 | 7.60
80—100( 0.64 | 0.07 | 0.04 | 0.21 | 0.12 | 3.32 | 2.00 | 7.60
0—7 | 1.08 | 0.34 0 | o0.14 | 0.22 | 3.63 | 13.50 | 0.33
PR 7—34( 0.28 | 0.19 0 | 0.14 | 0.17 | 5.3¢ | 3.50 | o0.66
Red earth 34—67 | 0.27 | 0.17 0 0.12 | 0.20 | 5.89 5.40 | 2.64
(€15::)) 67—114 0.25 | 0.08 0 | 0.2 | 0.17 | 3.59 | s5.20 | 0.73
114—170] 0.28 | 0.15 0 0.13 | 0.19 | 1.63 | 3.50 | 0.66
0—15| 1.70 | 2.55 | 0.62 | 0.25 | 0.51 | 15.26 | 35.20 | 1.32
a m 15—27 | 0.95 | 1.10 | 0.20 | 0.25 | 0.31 | 13.38 | 9.12 | 1.98
Red carth 27—40| 0.44 | o0.16 | 0.07 | 0.22 | 0.21 | 3.98 | 1.32 | 0.79°
GEU) 40—60 | 0.32 | o.16 | 0.02 [ 0.21 | o.11 | 407 | 1.50 | 2.77
60—100] 0.39 | 0.09 | 0.00 | 0.20 | 0.14 | 3.89.| .2.50 | 1.12
0—12| 0.88 | 0.3¢ | 0.87 | 0.41 | 0.62 | 17.57 | 10.80 | 1.46
AKEL 12—21| 057 | 0.34 | 0.47 | 0.28 | 0.49 | 17.52| 4.70 | 0.73
Calcareous soil 21—43| 0.23 | 0.12 | 0.02 | 0.28 | 0.35 | 12.89 | z.00 | 5.10
CLD 43—56 | 0.28 | 0.20 | 0.02 | 0.20 | 0.31 | 10.02 | 2.40 | 1.46
0—20{ 0.56 | 0.22 | 0.46 | o.11 | 0.21 | 17.88 | 9.30 | mm
KB L 20—43 | 0.32 | 0.12 | 0.06 | 0.18 | 0.13 { 16.94 | 3.10 | 3.42
Paddy soil 43—69 | 0.28 | 0.16 | 0.02 | 0.22 | 0.17 | 17.08 | 3.50 | 4.15
€122 69—100] 0.10 | o.11 | 0.00 | 0.07 | 0.24 | 17.74 | 1.40 | 2.33
[
0—191 0.95 | 0.21 | 1.29 | 0.25 | 0.18 | 17.63 | 29.20 | mm
S 19—43 | 0.59 | o0.10 | 0.71 | 0.22 | 0.17 | 17.63 | 11.50 | =&k
Paddy soil
(RB) 43—81 | 0.47 | 0.02 | 0.23 | 0.18 | 0.06 | 16.13 | 1.30 | 0.91
81—100{ 0.43 | 0.02 | 0.44 | 0.23 | 0.14 | 17.63 | 0.52 | 0.36
0—17 | 1.76 | 1.96 | 0.18 | 0.17 | 0.31 | 15.02 | 11.10 | 0.33
X B+ 17—30 | 1.12 | 0.63 | 0.16 | 0.13 | 0.37 | 13.94 | 8.16 | m&
Paddy soil 30—62 | 0.49 | 0.42 | 0.06 | 0.12 | 0.40 | 16.47 | 0.72 | 1.52
(RE) 62--84| 0.48 | 0.18 | 0.03 | 0.12 | 0.04 | 13.09 | 3.00 | 0.33
84—100{ ©0.28 | 0.13 | 0.03 | 0.10 | 0.09 | 12.24 | 0.72 | 3.84




13 EnE%: REXELMHEREERT 373
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PR, tBERE B L AREL RE&T(ERMLM GER) ARE.E
CHBEE L ERE TR, ERERAR. %6t GEM) MESARBhEAL LR
BEER.ENEEREZ. B TEBRES KRR SBREBE B, HRVMEB LK
MR HRIBRES  H OB O R,

HRBEE Y, TP AR BB XA B MR, AMREREZH(E
2), EBBRENRE. P EARRE R AT (ER) 28 G ABH(RE)MER
MRRSL B RE TG ARE T RARB L () H, AR K R
BEREREY, FHEERENRESERRNEES AR BRESHIFRIMHER
>HERE>0LE. BERENER.OMGRRD N BT (R E ) HBREEY, b
EREEBNOOHR A EARERE, EBEERERARNLED, SHEFNHE
B(ER D 4EHANS TS, XRAMRBEENBREDE BRI R, B4,
BIBMEBEESHHRARE, AERTENBEENE. BRAUELISEYHER
RFHTXR.BREEADEABRERUERENAS,

HEPEEEREES RS pH EAXOBRRTEEBEENB L . EE L WL &
&GRE)ERE L ABLGER RE) S EAEBEER T, BB EEHORES,
—REREHEEHONX 16 R 17, ERBRERS AR M. MBRENE R L. H38., #HigR
AR I BN SR E R ES, S ERBEEERO 113, TR, BRBERESfH
¥R, pH EREAESEN. HhURRENRRNTE IR ALY pH &40
BERRLABE. BHENRL, BET(ER) WGBS ALEBELS pHE
Bx, B RBERENE R, BEHEOHNEEE. BREXBLOIEMERBFES
TAEAE, BRERAHE.

EREMBEEENE TR BRGAE, KU BRI R L RMEH RS
B AT, A S R B R R E R AR, AR A, BRI
RRNRREA RS RERAR R

THEMERR TN EEH BT NRR, REWRKRER S/ BREHER, LM
EYNERE. AN, BT XEBERNEDS , —REBEER, £IREK, M TN
TEMAVMRORBEEE, MREENEMIEDFTENEREEEEFR, MARE
BT KRR, TR R, BB EHBREASENORE B, MEYH BT
AWHEEN S, BEER K. ETOLE, BARDOZISHEESOEN, EMRAE
AR B BEmHR D, EMEHRE, U B EERER.

Hi b R BAL BB BAR, SR T IR — R B R T EEE R,
EEREROE REHRE IR MR T RE, WBRE T RYIE.
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Table 4 Partial correlation of enzyme activities and fertility factors in black seil

#x B F
Correlation variable B P tﬁ;fﬁ*gﬁ LA S
No. of sample| artial correfalion Probability
coefficient
y x P (n) ' @)
Eaﬁ 7.'(*% é H S YXi19 X3 —0.6231 N.S.
) Hydrolyzable-
Protease N Total-N 5 YxX,. 1, 0.8048 N.S.
R KRR = | 5 yxisx,  0.3526 N.S.
Hydrolyzable-
Urease N Total~-N 5 yxzs Xy 0.7494 N.S.
RS - HL® & 5 YX19 Xy 0.9654 " <0.01
Alkaline
phosphatase Organic-P Total-P 5 Y¥z9 X1 0.9808 <0.01
REBERG AR E-E N 5 yxis 2 0.9367 <0.01
Invertase Available-P  |Organic matter 5 Y29 X1 0.9957 <0.01

KEFF RN, DB EE 5 WATR Y, KBRS, 28, AR
A e ERBIRAERITFOER . R LT RIhE —ERREY

RIOWAREREYR (£ 3), SR LRHEBEE(SRELERMHDEENR. £
B KRR 2B AL FAMSERARRENER BRI R, R4 I . K6
T kL (RE) BREESEIRSERXRBEMRR. RENEIMAX. LT
AL, Bl BOANER DS EXRBEKE, B ARERE SR BRE, B 5T
HRK. FTHB. BEOBS2EENXARIRL . EM., L8KE. BEOBS528H
RKEEEHERX, RETHRBHLESLEMR. BL RE6 T BH. LM KB HRERS
2 ENBSBRBRNEERR SITHREESHESMHRALI, RL AR TR
PRE . EOBSKAREEXREERL, ABLIEOBLSKRESREX. BRRL
fh, HAMR I UMEBSAXMEDREMRR, MRABIOBRBSEARERE
Ko LRILMLHBREERSEIR .2 .8 FIH KRR, FRHBX A RA,
R B E R MIRK, R AR R RRAN RN SR’ DERRS RN, -
WSS EEOR, £ B TERR.
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BREL R REIRIDETRBR T, DRIAFE—FBEBERES L HE
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EESHENLR . ARARLERERR. REERXOTP(ERIDRLIEOR FR52K.
KB EAAR R BF R, BRER ST RR AT ZEE R A HHR T W0 AR
SRR BRI LR AR KGR B INEOR.JRE S 2R KRR
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Table 6 Enzyme activities in plowed horizon of cultivated fluvo-aquic soils with different fertilities
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Table 7 Enzyme activitics in soils with different fertilities
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ENZYME ACTIVITIES IN MAIN SOILS IN CHINA

Guan Songyin, Shen Guiqin, Meng Zhaopeng, Yao Zaohua and Min Jiukang
(Institute of Soil and Fertilizer, Chinese Academy of Agricultural Sciences)

Summary

1. Analytical results of enzyme activities of invertase, acid, alkaline and neutral
phosphatase in 12 soil samples showed that enzyme activities in soils were closely rela-
ted to soil horizons and decreased with the increase of soil depth. The intensity of en-
gyme activities in different soil horizons were in the sequence as follows: plough hori-
zon >plough-pan> subsoil horizon. Catalase activity in soil was related to pH. Enzyme
activity of polyphenol oxidase showed no remarkable distribution regularity in soil
profile. This enzyme in brown earth, yellow brown earth, purplish soil and yellow earth
increased with the increase of soil depth.

2. Enzyme activities (except polyphenol oxidase) in black soil, red earth and yel-
low earth were closely related to soil organic matter. There are also correlation among
different enzyme activities, Activities of urease, catalase, invertase, protease and pho-
sphatase in the soils with higher fertility were stronger than those in the soils with lower
fertility. So enzyme activity could be used as an index for evaluation of soil fertility.



