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TH—1A | THBS 31/1 1600 | 0.197
B 4/3 1900 | 0.295
C 18/3(RAEED) | 2900 | 0.41
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BE—7A | TEEE 10/2 2500 | 0.390
B 4/3 3400 | 0.407 ‘
D S/4CEetEL) | 4900 | 0.620 | 0.095 | 6.53 |5.34|1.45|0.73
B—9a | xmER 10/2 1270 | 0.107
B 4/3 1700 | 0.314
-C 21/3 1850 | 0.560
FEH—1a | IHEER 21/2 780 | 0.111
B 10/3 3600 | 0.409
C 21/3 4000 | 0.563
D 6/ACEE3EAE R | 4700 | 0.940
FHE—3A | LEER 21/2 1230 | 0.323
B 10/3 3200 | 0.650
c 21/3 3500 | 0.714
D 6/4(iE3RILE | 3700 | 0.880
FE—4A | AR 23/2 460 | 0.079 | 0.044 | 1.80 | 2.07{0.350.15
B 10/3 1400 | 0.197
c 21/3 1950 | 0.342
D 6/4CE )| — 0.421 | 0.098 | 4.30 | 3.1810.31(0.23
E#HE—SD | IEZE 6/4 3000 | 0.410 | 0.084 | 4.88 |[5.410.47|0.25
EH—6D | ITPIHEE | 7/4C%IERE) | 4200 | 0.428 | 0.070 | 6.11 | 6.66 | 0.17 [ 0.08
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c 13/3 4100 | 0.911
D 26/3 4700 | 1.206 | 0.201 | 6.00 | 7.35|0.36|0.120.04
2D 26/3 r110 | 0.400 | 0.106 | 3.77 | 2.53)0.36 ) 0.08
3c 20/3 3870 | 1.173 | 0.268 | 4.38 |7.33)0.56)0.52|0.44
6A 12/2 3360 | 0.460 | 0.060 | 7.63 | 3.80 | 0.30 | 0.20 | 0.10
B 1/3 5140 | 0.734 | 0.087 | 8.43 | 4.50 0.60 | 0.10
c 15/3 5980 | 1.031
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N P20s | K20 | CaO { MgO N $P205 K0 ) CaO } MgO
BEH—1A ﬁﬁﬁi%%@ﬁﬁ 31/1 | 4.36 | 0.95 | 3.72 3.47 | 1.56 | 3.03 | 0.58 | 0.56
B 4/3 | 4.34]0.93 | 3.09
c 18/3 | 3.40 | 0.84 |.2.48
D 5/4 |3.30]0.93) — 3.18 | 0.82 | 2.10 | 0.84 | 0.51.
EiE—3A » 4/2 | 4.33(0.99 | 4.37
B 4/3 | 4.48 | 1.12 | —
C 17/3 | 3.20 | 0.84 | 3.33
D 5/4 |2.640.74|2.68 3.08 | 1.47 [ 2.97 | 0.46 | 0.49
EHE—1A » 21/2 | 3.84|1.06 | 3.40 '
B 10/3 |3.62|0.98 | 3.89
C 21/3 | 2.94 1 0.81 | 2.44
D 6/4 2.53]0.84| — 2.59 (1.20 | 3.30 | 0.73 | 0.53
EIE—2D » 6/4 (2.9810.90 |2.47
=iE—3A » 20/2 | 3.4210.67 | 3.20
B 8/3 |3-35{0.65|3.19
C 20/3 |3.4910.72) —
D 2.74 1 0.61 | 2.80
HAE—LA [BWmiTACRMERBE| 772 | 4.8310.73)2.05 0.46 | 1.72} 0.57 | 1.41
B 4/3 | 3.46{0.56|2.91 0.45 | 1.30 | 0.62 ) 1.33
c 20/3 | 4.02)0.52 | 2.19 0.35]1.08 ] 0.55 | 1.58
D 1/4 | 3.65)0.44)2.3212.06 | 0.73 0.26 | 1.23 ] 0.70 | 1.06
E 3.76 1 0.39 | 1.91 1.58 | 0.80 | 0.84
F 2.46 | 0.40 | 1.85 | 1.80 | 0.45 [ 2.19 | 0.31 | 1.42 | 1.13 | 0.81
HAE—2A » 7/2 | 4.380.57 | 2.4 2.67]0.39 | 1.60 | 0.56 | 0.93
B 4/3 | 3.710.68 |2.35 0.39 | 1.90 | 0.47 | 1.27
c 20/3 |2.78 {0.65 | 1.94 0.47 | 1.69 | 0.52 | 0.79
D 1/4 |2.70]0.39| — 2.19 | 0.25 | 1.47 | 0.59 [ 1.02
E 2021 — |1.72 0.21 | 1.24 | 0.64 | 0.95
F 2.20 [ 0.35 | 1.82 1.33(0.21 | 1.86 | 0.88 | 0.84
WEAE—1D | PR EEARSL | 2/4 | 2.840.83(2.99 | 1.22 | 1.07 0.73 | 1.86 | 0.95 | 0.94
VElE—A4D | Witk | 2/4 [2.92]0.71 | 2.81 | 1.45 | 1.03
AME—1D 574 |2.65|0.42|1.49 | 1.60 | 0.63
FtE—3D 5/4 [2.52]0.64|2.13 | 1.57 [ 0.68
HiiE—2  EEITEH BB 3.67(0.92|3.09 | 1.41 | 0.68
3 3.69 | 1.04 | 3.02 ( 1.46 | 1.04
4 3.67 11.10 | 4.37 | 1.53 | 0.81
6 4.13 ( 1.06 | 4.11 | 1.14 | 1.17
SRAE—S A [THCE BN RS 12/2 | 3.78(0.745.12 1 1.57 | 0.7
B 3/3 0.47 | 3.54 | 1.29 1 0.35
c 15/3 |2.55|0.52 | 3.66 | 1.58 | 0.29 )
D 21/3 {2.3210.43 | 3.02 i
RAE—7 A 12/2 | 3.78|0.78 | 3.62 | 1.99 | 0.58 2.93 | 1.11]0.76 !
' B 1/3 | 3.58|0.69 | 3.46 | 1.68 | 0.52 ’
C 15/3 | 2.31|0.36 | 2.84 | 1.27 | 0.31 =
D 27/3 |2.18)0.42]2.16 2.09 | 0.36 | 1.83 | 1.06 | 0.65
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T3 *%ﬁ&gﬁ 2.20 [ 0.35 | 1.73 | 1.54 | 0.72
6 ” 2.64|0.68 | 1.80 | 1.84 | 0.81
1A 472 | 4.89 |1.16 | 2.54 | 2.40 | 0.91 | 3.02 | 0.72 | 2.05 | 0.66 | 0.78
AE D 574 | 3.47 | 1.14 3.77 | 0.64 | 1.69 | 0.89 | 0.94
HE—3A 4/2 | 4.23|0.85 | 2.72 [ 2.26 [ 0.73 | 0.93
AE— D s/4 | 3.82 | 0.60 | 2.12 | 1.21 | 0.55 ] 3.00 | 0.42 | 1.81 | 0.77 | 0.71
AE—4D 574 | 3.940.82 | 2.55 | 1.26 | 0.38
#i—1 e | 2.80.] 0.72 | 2.40
B2 B | 2.50 | 0.67 | 3.26 | 1.49
Hz—S 3.13 | 1.48 | 0.59
M — 3.09 | 1.40 | 0.46
%g—bicl* (i?‘%zg@ﬂ) 3.61{0.86 | 4.81 | 1.16 | 0.98
- 127 3.81
B 8/3 |2.83
c 20/3 | 2.23
D 1.83 | 1.01 | 3.87 | 1.80
# hit— b 7/2 | 3.80 | 0.86 | 5.04 | 4.52 | 1.16
c 4/3 [1.79]0.35 | 2.66 | 2.70 | 0.35
D 1/4 |1.90]0.29 | 2.35 | 1.84 | 0.20
W h—a4c 2/4 | 1.67|1.29 | 3.27 | 2.64 | 0.55
6C 7/4 12,74 | 1.44 | .11 | 2.58 | 0.81
FAE b- b3 1.65 | 0.26 | 2.20
7 h—4 1.51 | 0.73 ] 3.23 | 2.09 | 0.52
& hl— 772 0.92 | 3.54 | 3.21 | 0.55
B 43 |3.45
c 1/4 |1.82]0.34|2.26 | 2.28
D 0.25 | 1.82 | 1.94 | 0.48
&Mﬂiz—iﬁi 7/3 | 4.13|0.69 | 3.28 | 4.49 | 0.89
B 4/3 0.48 | 2.98 | 2.39 | 0.87
c 1/4 |2.05]0.30|2.02 | 1.92 | 0.27
D 1.67 | 0.23 | 1.57
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N M, E>W>2 E>m>E>R
P05 TE> >R >25 M, fE>HR>ZK
K0 E>H>TE> TE>r>fR>28
CaO H>t>R>1 H>>E>H
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W 5 EE/}?I%E lﬁlﬂil N(%) PoOs(%) | K:0(%) CaO(%) | MgC(%)
WiE—1C 27/3(iE3E0D | M 2.93 0.74 3.38 0.72 0.52
= 2.24 0.56 6.45 0.99 0.49
w 4.04 0.80 6.12 2.02 1.08
wr—4c /AR D | AR 3.39 0.73 2.82 0.60 0.48
= 2.18 0.56 4.30 0.92 0.68
o 5.50 0.99 3.73 1.86 0.93
1 4.29 1.42 3.29 1.01 0.40
Pk b— b2 25/3 A 1.14 1.16 3.69 1.25 0.58
% 1.36 0.82 3.00 1.52 0.64
Pt 2.71 1.76 5.13 7.66 1.85
1 3.82 2.39 5.48 1.59 1.02
FEh—5 . 2/4 B 0.63 1.54 0.87 0.87
S 0.83 0.65 2.93 1.34 0.64
it 2.64 1.92 3.44 .03 1.77
it 3.50 1.81 4.50 1.49 1.04
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Ca Mg K =2 =

#AE—1D 1/4(CRAELD) 73.6 36.7 24.7 135.0
$EIE—1A 11/2 66.4 48.3 31 145.7
B 8/3 52.9 55.3 42 150.2

D 2/4 43.6 53.8 29 126.4
JLtE—1D 5/5(8%AEHD) 57.1 31.7 15.8 104.6
3D 5/4(HEAERA) 56.1 34.1 22.6 112.8
RIE—1B 2/3 58.2 24.1 34.6 116.9
D 26/3 32.2 35.7 32.5 100.4
WRIE—3A 26/1 67.1 41.6 38.0 146.7
B 23/2 69.3 38.2 21.5 129.0

I 53.6 49.3 21.1 124.0

5A 12/2 56.8 37.7 54.5 149.0

B 3/3 46.1 17.6 37.6 101.3

c 15/3 56.4 14.6 38.9 109.9

6D 27/3 50.4 24.6 34.6 109.6
AE3A 4/2 78.6 36.7 28.9 144.2
D 5/4 43.2 27.7 22.5 93.4

4D 5/4 42.9 19.1 27.1 89.1
 bb—H1A 7/2 119.6 27.7 37.7 185.0
D 1/4 70.3 24.1 19.3 113.7

HZA 7/2 160.3 44.7 34.9 239.0

B 4/3 85.3 43.8 31.7 160.8

c 20/3 78.6 13.6 21.5 113.7

3 bih— blA 7/2 111.4 58.1 53.6 223.1
c 20/3 96.4 17.6 27.7 141.7

#E+—b2a 30/1 2035 53.3 53.2 310

B 25/2 39.3 40.1 51.3 130.7

_ c 25/3 64.6 38.7 54.3 157.6
WAL b— b7 2/4 90.0 55.3 32.2 177.5
# b 5 2/4 . 58.9 42.3 35.6 136.8
6 2/4 92.1 40.7 43.7 176.5

b 4 74.6 26.1 33.6 134.3
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CHiE—1 48 2[4 AERD) 25.7 26.1 36.0 87.8
S 35.4 24.6 68.6 128.6
- 72.1 54.3 65.1 191.5
C HAE—4 43 4/4GETED 21.4 24.1 30.0 75.5
S 32.9 34.3 45.7 112.9
s 66. 4 46.8 37.1 150.3
K 36.1 20.1 35.0 91.2
CHiEb—1.242 2/4 44.7 29.2 39.3 113.2
- 54.3 32.1 31.9 118.3
ot 273.5 93.0 54.6 421.1
bid 56.8 51.3 58.3 166.4
CHEb—5 # 2/4 31.1 43.8 48.9 123.8
%= 47.9 32.2 31.2 111.3
t 286.6 88.9 36.6 412.1
bz 53.2 52.3 47.9 153.4
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’ (R/R (B (ZR/#) (ZTL/#H
BHIE—LA 31/1 8.6 1.9 7.3
B 4/3 12.8 ~ 2.8 9.1
c 18/3 13.9 3.4 10.2
D 5/4 23.4 6.6
RiE—1A 21/2 4.3 1.2 3.8
B 10/3 14.8 4.0 15.9
c 21/3 16.5 4.6 13.7
D 6/4 23.8 7.6 30.7
4A 23/2 3.5 0.75 2.7
B 10/3 8.0 1.3 6.4
c 21/3 9.0 1.9 9.3
D 6/4 13.5 3.0 13.6
o HEfE—1A 7/2 ‘ 7.7 1.2 3.4
B 4/3 7.3 1.2 6.1
C 20/3 8.4 1.1 4.6
D 1/4 15.3 1.8 9.7

o, FRACTHMER M B B F]

AT FE BT WK LA AR X — SR M R, A IR BEARU B BT KA SE RO A
BB 7, AT B B A AR R AR o IR T TR e e i, R E AL IR S BETT T AD3E s, 3K
BRAE N FE P OR VERIINE T, VN EIX o SUBRAEEER (DB FETieEE R
B Onieda) , (2)56 28 FRIBHEWEE 5 s OB A ) , (3) 5B R E SRR HET 51
BREFOMEF KA ) KA RERB)F, AR ILHE -, B KO E R, ik
¥—AIRHE], 2 ATREZEM SARABTE, DR IR R B m R S
RO IR FE , FoAE A BIAI T3 7 R 8o

BT FEEAEROOH

MR | R 8% | mEGAEA) | A M B | mEEHED | R m @
of [ 8 o ot [0 0] % | o |10 % [of |4 ] | o [0 ] % ot 00| %

YE P 10.0[2.3)12.3[154/6.2[1.8/ 8.0 { 100 7.6/1.7] 9.3130012.0{1.1]3.1(100{1.30.2]1.5(115|1.10.2| 1.3 (100
w3 4.12.8) 6.9(130(3.7(1.6/5.3100(2.1§1.2 3.3{412(0.5(0.3/0.8(100{1.2/0.6/1.8(140,0.90.4/1.3100
F OF| 7-6/6.2]13.8]153/5.8|3.219.0 1100 (8.4|4.6/13.0 283 (2.8(1.8|4.6100[2.4[1.4{3.8(115[2.11.2|3.3 100
s ZE7.314.7112.0/121)5.6/4.3/ 9.9 100 )7.7]4.3/12.0{ 203 [3.5]2.4]5.9[100]1.9]0.8) 2.7 |112/1.6/0. 8| 2.4 {100
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= b = 65.3 0.61 9.53

B % % 47.0 0.41 5.01

2 Ea 41.9 0.36 3.91

PN %= 20.5 0.54 ‘ 1.86
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SIGNIFICANCE OF GREEN MANURES IN IMPROVING SOIL
FERTILITY IN CENTRAL CHINA

Hsien CHian-cuaNc, Hsiao Ke-cuian axp Yu Tien-jEn

(Institute of Soil Science, Academia Sinica)

(ABsTrACT)

Chemical analysis of seperate plant organs of green manures at various stages of
growth collected from representative districts of Central China showed that the accumulation
of green mass and the absorption of nutrients chiefly occurred during the last 30 to 45 days
before plowing-under. Aszragalius sinicus, the principal leguminous green manure in central
China, showed some correlation in P and K contents with soil fertility, whereas the nitrogen
content remained practically constant regardless the nutritive status of the soil. It was esti-
mated that the nodular bacteria of Astragalus sinicus assimilated about 105 kg of nitrogen
per hectare at the yield of 37,500 kg of green mass.

Green- house experiments revealed that manure crops possessed a stronger power in assi-
milating their phosphgrus from rock phosphate and magnesium from serpentine as
compared with winter wheat. Laboratory experiments with exciled root also demonstrated
that the root systems of manure crops have a stronger absorption power, greater cation-exchange
capacity, larger absorbing surface area and more intensive rate of respiration than that of
the wheat. Among the tested manure crops, Raphanus sativus, a cruciferous plant widely

planted on infertile soils, has been proved the best variety.



