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. Table 1 The effect of green-manure and wheat straw on content of organic matter im
plough layer of soil

woB & = 1978 | 1979 | 1980 & | 1981 & | 1982 %
THAVEAR(%)
Organic matter in soil
(1) ¥RX 1.072 1.177 1.153 1.197 1.242
Control
(2) +3#BEX 1.185 1.313 1.245 1.218 1.292
Farm- manure
(3) BR 1.241 1.303 1.169 1.264 1.249
Green-manure
4 ERX 1.174 1.329 1.255 1.246 1.317
Wheat straw
G) B EFEL ¥R 1.230 1.313 1.247 1.315 1.459

1/2 greeg-manure +1/2 wheat straw

FAME T MAEIRS ROKITFERDEY

Significance of statistical differences between organic matter coatents in two experimental plots

3 E>) K 0.169* 0.126* 0.016 0.067 0.007
(HE>SDH KX 0.101 0.153# 0.122% 0.049 0.075
() E>() K 0.113 0.137# 0.092% 0.021 0.049
G B> K 0.158 0.137% 0.094% 0.118% 0.217%+
G E>Q) K 0.045 - 0.002 0.096 0.168
G E>D)H R - 0.010 0.078 0.050 0.210
G) B>(H) B 0.057 - - 0.068 0.142

IE: * P<0.05 **P<0.0]; GEENIF . EXFALEIRPRIERBRESBIN; 1978F 4R, 197947
R 1980 5 5 7k, 1981 4 5 1K, 1982 5 6 (REYERHIE,
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Fig. 1 Relationship between changes of organic matter content and application of organic manure
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AEADE, ZRBENFEEBREIY 4 4; SRR AL, 2K N ESEHLRE S
BT 0.118—0.217% 2 1); FRIEATARLL , LA HLUROMMBLKXT BEMKE, A
i, EREX A LA ILRE S MINBE 0.08—0.136% 6, BE . BERENIN,
AN R & B MAOEE RN, T SMA BB ERD, C/N LERE, LB RS
*, ARLEFRENREBROEFERE: G)>(H)>(2)>G)>1), HLFAW, LKL,
FHAEWOHEAN LRENRNREERFEMW,

ME1TEH: A—EXNENEEEIETNEN IRENRSEHETRERTT
BEhlEE RS AR RRABREGSEN, ARA—LE M, AR REAY
RSN, RRA B E SR ARAENESNTELES, BNRKEEEE
T EHAR R

(=) % SRR R 4R B A0 4% R fh v

B R LA HUR AR I 23 SRR & BOE B Fh Y BRI — FRLL B RRUE RO R RIS
b, ROBERRN TES s EMERKE. EEEHEY LB HERSEOEW, FRIIAR
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Table 2 The effect of turnover of green-manure and wheat straw for five years on humus
composition in plough layer of soil

‘e m RRFRSR bl ik e | R
Treatment , (%) Ry P Y EEM XEE
' Humus Active Stable Insoluble HA/FA E.

(D) H¥BX 0.924 24.5 27.6 47.9 0.37 0.34
Control

() +#EX 1.018 20.1 23.2 56.7 0.48 0.36
Farm-manure

3) gBEX 1.007 20.6 27.4 52.0 0.48 0.39
Green-manure

(1) EFHX 1.007 23.4 26.3 50.3 0.62 0.42
Wheat straw ' '

G) R EFELERX 1.044 18.9 30.3 50.8 0.59 0.40
1/2 green-manure
+1/2 wheat straw

E: RERSBRREMAENE. BERARKAC.1N NaOH f10.1M NaP,0, HEBiEE, REETMALIN
H,S0, USHARMNEER, ZEMMUERENEXRHEASE, DESHER. HHAKRERT
0.02N NaHCO, &1,@Tig& Koy 0.136 Ru/EAFE 721 BANREIF MBI R,

WM& 2 TR, ERROETER/NI A, THEERNSBREERES 2510,
Hoh, A SRR, N RX LR e B 5 i B4 SRR, ¥ X X B4 my
B RESRERNERER RRAR. HE, NRATNELEASHEME TSRS,
TSASRAE \ RS &K &, R R AR, HIFF & : (5)>(2)>(3)>(4)> (1) 3
BARR BRI N K E WP RERSET—EEH. B, S8R/ 8 Bith
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H.UFBXARE, FER K+ REXHRE, RE, ZREEENED; HEROEE
EtERE&EY. NE3TUERH, A—ERERET, AEAEHUEHLEN HAHE
REAGRARNERERARERA. RERERSHEBRRRE. EES¥X, {24
(G-BFT S E B HE, REKBROWREX, KBE (G)-BFSWEED
Bhe HXEHARANENER-RBXEGT, RATEIBRENAREEMEHDE

¥3 R ERIEXHREELRESEHAROES (1952 F)

Table 3 Effect of turnover of green-manure and wheat straw on composition of organo-mineral
complex in plough layer of soil

R e g H ‘ Compositﬁi_o'illEfﬁiﬁﬁﬁﬁgf)complcx
Treatment G G Gi+G | GJG [GJ(G+GC)[6./(Gi+G)

() MHRX 0.174 0.546 0.721 0.32 0.24 0.76
Control

(D +HER 0.159 0.591 0.749 0.27 0.21 0.79
Farm-manure ‘

) g 0.140 0.584 0.725 0.24 0.19 0.81
Green-manure ]

) EREX 0.180 0.584 0.764 0.31 0.24 0.76
Wheat straw .

() BB FHEEX 0.241 0.606 0.847 0.40 0.28 0.72
1/2 green-manure
+1/2 wheat straw

H: EAKHIA (GO ¥ 0 4 (G) MM AKREYN 2 KA 4 2 H2EGIBERL AR
BREFAENTE)LEEREAEREIB SR,

B4 REEREENGHERLMNRARRALRERBRTHEOES (1982 5)

Table 4 Effect of turnover of green-manure and wheat straw on oxidation stability of humus
and efficiency of nitrogen in plough layer of soil

RS E(D) 2R E(%)
R ow & = Organic carbon ‘ Total aitrogea WEH S E
Treatment %kw 7&%4{28’9 Kos . . Eﬁpﬁ% Effeciency
Rc.ad.lly Dllffgcultly Total N [Hydrolyzable of N
oxidizable | oxidizable y N}'
(1) FRX 0.464 0.256 0.55 0.076 53.4 7.1
Coatrol .
() +&BX 0.481 0.268 0.56 0.073 58.7 8.0
Farm-manurec
(3) B 0.523 0.201 0.39 0.074 62.0 8.3
Green-manure
(0) EHEX 0.527 0.237 0.45" 0.075 63.0 8.4
Wheat straw
) BEFREEX 0.593 0.254 0.43 0.070 69.3 9.9
1/2 green-manure+
1/2 wheat straw

* RRARE=HE N+2m& X100,
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IR ENEERES —; SMBXAL, RELENIKKNES (G,) hANKANES
HRRIBEN,

F 4 R EREL B AR N, BERN SRR RE SN, LR
N0, EA R A TR0 I T R — T A R B 1R RBIER T, B - M R
FHAREHEEERTHEL/IRo Kos HAUN, MEARERAK. XINHRERESE,
TP ENELRRERREN, ABERER, MEE T SEHERALREED
BBk R R IR, 8 1k — S BT 500

R, &R PLRR R R R R 38 — B, (B R R b T 2 A G R 2
M H AR, RIVOFREV, BHNRETREE, B—HRAS S ROEILR, BX
BSRARFEFFRS MR, 4 L AR RS2 EAEF

() L RARFEROEE

M5 BH, EMLEELE/NIR 0.25 BRI LARERRENIRFEN: (G)>(4)>
()>(3)>(1); PREEARKNOEFY: 5)>(1)>0B)=(2)>1); HRERER
HHMFEX: (5).(D>B)>(2)>(1) TTRELE L MARMRER—B, EHLEH
Rk &BOELBHBEEL. Hd 0.25 XY EARGKHBET KM, BURE. £
BEEXKABRR, EBX K2, KB HKE.

®S EESERE ENSHEMERENNERE AN

Table 5 Effect of turnover of green-manure and wheat straw for 5 years on aggregate
compotition in plough layer of soil

: ARAER(S)

RE R ARSI , Aggregate composition
Treatment Aggregate type | >3 3—2 | 2—1 | 1—0.5]0.5—0.25/0.25—0.1f >0.25
mm mm mnr mm min - mm mm
(1) ¥EX M 0.4 0.4 1.6 2.4 6.0 7.2 10.8
' HE® 0.1 | 0.8 ] 0.9 ] 03] 1.8 1.8 3.9
Control REg® 0.4 1.6 2.4 2.4 6.4 13.0 13.2
) +RER $as 0.4 1.0 2.4 1.9 5.5 14.8 11.2
e 0.2 2.3 0.6 0.3 1.6 3.4 5.0
Farm-manure X R E 0.6 2.5 2.8 3.1 6.9 23.2 15.9
3) BEX | 0.6 1.4 1.8 2.6 4.5 8.0 11.3
hak 0.5 2.8 0.2 0.4 2.0 2.0 5.9
Green-manure X B B 2.4 1.6 1.4 2.7 6.4 8.9 14.5
U— R 0.9 1.3 1.6 3.4 6.0 20.2 13.2

a

k- 0.4 1.6 0.2 0.3 4.0 2.9 6.5
Wheat straw KB # 0.8 1.8 1.9 2.9 | 10.0 9.0 17.4
(5) BB EREEER R 0.4 1.0 2.0 2.6 7.4 8.8 13.4
1/2 green-manure+ H B 0.4 0.3 3.2 0.4 2.2 2.9 6.5
1/2 wheat straw X B B 1.5 1.2 | 23 2.8 | 10.9 12.3 18.7

& (1) 5Ll NaCl BEBELBERENEARK; (2) BLLEHG SRR (555 10000 $)8E3) 2 5 #h
RRAERG, (3) HEKDEM RS 10 5 (R0 L TRk 30 K)ERFGERE.
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Table 6 Composition of organo-mineral complex in various fractions of aggregates

A
® R o= Emj:mﬁa Composiﬁ?iﬁii&ﬁﬁ&?)complex
Treatment 7 a;S;;zrceg‘;ic G, G, G, +G, | G,/G, Gn/(gx + Ga/éG\ +
2 I)
() MRE >3 0.742 0.669 1.411 1.1 0.53 0.47
Control 3—-2 0.729 0.578 1.307 1.26 0.56 0.44
2—1 0.793 0.566 1.359 1.40 0.58 0.42
1—0.5 0.417 0.566 0.983 0.74 0.42 0.58
0.5—0.25 0.095 0.507 0.602 0.19 0.16 0.84
0.25—0.1 0.283 0.501 0.784 0.56 0.36 0.64
0.1 LIF 0.217 0.488 0.705 0.44 0.31 0.69
(2) £HEX >3 0.948 1.025 1.973 0.92 0.51 0.49
Farm-manure 3—2 1.604 0.932 2.536 1.72 0.63 0.37
2—1 0.884 0.617 1.501 1.43 0.59 0.41
1—-0.5 0.631 0.566 1.197 1.11 0.53 0.47
0.5—0.25 0.262 0.527 0.789 0.50 0.33 0.67
0.25—0.1 0.156 0.566 0.722 0.28 0.22 0.78
0.1 ELF 0.120 0.637 0.757 0.19 0.16 0.84
(3) gEX >3 1.802 0.676 2.478 2.67 0.73 0.27
Green-manure 3—2 0.962 0.363 1.825 1.12 0.53 0.47
2—1 0.637 0.611 1.248 1.04 0.51 0.49
1—-0.5 0.373 0.546 0.919 0.68 0.41 0.59
0.5—0.25 0.122 0.533 0.655 0.23 0.1% 0.81
0.25—0.1 0.140 0.468 0.608 0.30 0.23 0.77
0.1 ELI'F 0.079 0.465 0.544 0.17 0.15 0.85
(1) ERX >3 0.898 0.701 1.599 1.28 0.56 0.44
Wheat straw 3—2 0.314 0.611 0.925 0.51 0.34 0.66
2—1 0.341 0.533 0.874 0.64 0.39 0.61
1-0.5 0.172 0.546 0.718 0.32 0.24 0.76
0.5—0.25 0.062 0.540 0.602 0.11 0.10 0.90
0.25—86.1 0.114 0.520 0.634 0.22 0.18 0.82
0.1 BIF 0.036 0.656 0.692 0.05 0.05 0.95
) @RFREIEX >3 1.373 0.941 2.314 1.46 0.59 0.41
1/2 sreen-manure+ 3-2 1.129 0.663 1.792 1.70 0.63 0.37
1/2 wheat straw 2—1 0.625 0.650 1.275 0.96 0.49 0.51
1—0.5 0.372 0.650 1.022 0.57 0.36 0.64
0.5—0.25 0.147 0.591 0.738 0.25 0.20 0.80
0.25—0.1 0.010 0.566 0.576 0.02 0.02 0.98
0.1 IF 0.037 0.723 0.760 0.05 0.05 0.95

E: ERAREORENEESESERLDR (G, +G,) WHAXAMREBEE: (1) X r=—0.855*, (2)

X re==—0.769% (3) X r = —0.689, (4) X r= —0.806% (5) K r = —0.855%,
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Table 7 The oxidation stability of complex (G.) and various fractions of water-stable aggregates

KEa e A o WA (G) H
R E A In water-stable aggregates In organo-mineral complex
® B 4 = (mm) HVRER% ANRE &%
Size of Organic carbon Organic carbon

Treatment Kos Kos

aggregate | paikig | R SR | EHn

Readily | Difficultly Readily |Difficultly

oxidizable | oxidizable oxidizable | oxidizable
() HREX >3 0.798 0.613 0.77 0.444 0.226 0.51
Control 3-=2 0.684 0.623 0.91 0.336 0.251 0.75
2—1 0.605 0.754 1.25 0.332 0.265 0.88
1—0.5 0.539 0.447 0.83 0.332 0.294 0.89
0.5—0.25 0.386 0.216 0.56 0.332 0.176 0.53
0.25—0.1 0.326 0.458 1.41 0.299 0.202 0.67
0.1 KIF 0.466 0.240 0.52 0.369 0.119 0.32
(2) +#EX >3 1.004 0.969 0.97 0.559 0.466 0.83
Farm-manure 3—-2 1.337 1.200 0.90 0.531 0.401 0.76
2—1 0.829 0.672 0.81 0.336 0.281 0.84
1—0.5 0.599 0.599 1.00 0.327 0.238 0.73
0.5—0.25 0.439 0.350 0.80 0.325 0.202 0.62
0.25—0.1 0.412 0.310 0.75 0.332 0.234 0.71
0.1 T 0.505 0.252 0.50 0.399 0.237 0.60
3) B >3 0.758 1.622 2.14 0.406 0.269 0.66
Green-manure 3—-2 0.825 1.000 1.21 0.453 0.410 0.91
2—1 0.712 0.537 0.76 0.318 0.292 0.92
1—0.5 0.519 0.400 0.77 0.343 0.203 0.59
0.5—0.25 0.439 0.216 0.49 0.306 0.227 0.74
0.25—0.1 0.372 0.236 0.63 0.332 0.237 0.71
0.1 I F 0.426 0.118 0.28 0.342 0.323 0.94
(4) ERKX >3 1.170 0.429 0.37 0.455 0.246 0.54
Wheat straw 3—-2 0.505 0.420 0.83 0.343 0.267 0.78
2—1 0.452 0.421 0.93 0.331 0.203 0.61
1—0.5 0.519 0.200 0.39 0.321 0.243 0.76
0.5—0.25 0.392 0.209 0.53 0.332 0.262 0.79
0.25—0.1 0.353 0.282 0.80 0.306 0.214 0.70
0.1 IF 0.479 0.214 0.45 0.371 0.285 0.77
) BMEREEX >3 1.543 0.771 0.50 0.589 0.352 0.60
1/2 green manure+ 3—2 . 0.944 0.848 0.90 0.404 0.259 0.64
1/2 wheat straw 2—1 0.678 0.596 0.88 0.357 0.292 0.82
1—0.5 0.572 0.450 0.79 0.357 0.275 0.73
0.5—0.25 0.452 0.285 0.63 0.345 0.247 0.72
0.25—0.1 "7 0.346 0.230 0.67 0.311 0.255 0.82
0.1 IF 0.545 0.214 0.39 0.468 0.307 0.65
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Table 8 Effect of application of various organic fertilizer on crop yield
BB 4 o= TR R | MR%
1978 & | 1979 4 | 1980 4 | 1981 4 | 1982 £ | Average |76 OF wncr-
Treatments yields" |decreased
K/ Winter wheat
) HRX 794 792 637 797 709 733.2 -
Control
2 2H#EX 886 843 730 1019 777 851.0 16.1
Farm-manure
3) #EX 910 872 773 912 807 854.8 16.6%
Green-manure
(1) EHX 922 830 780 1011 739 856.4 16.8
Wheat straw
(5) BIEFHE KX 905 860 746 1044 847 880.4 20.1*
$green manure-- :
3wheat straw
EEER.EEX Corn
1) ¥RX 688 700 551 3N 636 589.2 -
Control )
(D) +EX 724 807 671 428 700 666.0 13.0
Farm-manure
(D) fBRX 697 781 657 405 763 660.6 12.1
Green-manure
1) FHX 686 774 652 450 674 647.2 9.8
Wheat straw
(5) ¥PFHEEX 764 787 650 450 742 678.6 15.2
¢ grecn-menurc+
3 wheat straw
LERKRATE Total yield
(1) MHREX 1482 1429 1188 1168 1345 1322.4 -
Control
(2) +3#EX 1610 1650 1401 1447 1477 1523.0 15.2*
Farm-manure ‘,
3) grx 1607 1653 1430 1317 1570 1515.4 14.6
Green-manure
(4 ERBX 1608 1604 1432 1461 1413 1503.6 13.7*
Wheat straw
G) @BBREYEERE 1669 1647 1396 1494 1589 1559.0 17.9*
¢ green masurc+
4 wheat straw

* P«<0.05,
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W0 R B 2 EEV TR K LR K SRR o R , 0.1 BESK A ERAK, AT LR A & Bt A3 5
i, XTRSEFESERARBEROBARERME %, SHAR, SRKRE
RN A AR — R B RO BABIRGSN, —BR G/G, LEME
FARE B MATIBHHA, BRAERRM G/G: HEBRAK. EF G MG HER,
ERREAREFOSEHR LY —BL XNEARAREAKREE (G, +G) WELE
¥o Gy MR & REREEARAELMATIN, T G, AN & RAEE ARAL A
TimDo U8, NBHR LR, LAM@ESRAREHEFIRHAR, XTHM LMY
R —tH%. RERARAUBESHAKLR (G + G) ZHMWBRBEMERE,
R LUSRIE B 6 & K BB B

MEEEHY, AAREERRERN BB, YBRERKBEARKELN
BB o fe FR, REEEREIIORE, T LS ESRENNRR. & 75, BAIIR
RS, RALBNAERERENE A D BRI ERANEIRS B, SR IR
RERERATINM: FARE SRR FE SRR Ak LB, REZ,
R=HMEE(R Kos E)B/NE, HEMRE R BRI, R2, WARLRERREH,
WS FRARE K BEARKFSHESARGRESK (G) FHALERLE
HBBRHEBERREEN U X HREHNEETAKRRE (G +G) WEkEs,
&4 R &1,

() H{emr=RihEum

FEAEA AR T, B 5 £ L NE  FRNELY B4R A HARRL
BAEFBROWFS: O)>(H>G)>()>UEAFBEFN (5)>(2)>B)>
®)>1), 2ERBEFEOEFN: )>(2)>C)>(DH=>(D(LE 8)o RRERER
WS, URE . ZEREA KX AES, T RER K2, aEASEX EREX UK,
B, AR BERE P, R EHBR LEASBART & 81,

55h, RBESFEEY>BS LHEPRRIEGR REGZHHT, HELEPHRD:
y = 0.465 + 0.0005x(r =~ 0.939%*), JX%EW’F%FE 5XHENREERE 2\ 2 &%
E%IE?FE%GO

CBRALARIMEMSEREEEYN=RIE, SRMBERERS &, £
RENAERE, SRREESRANEHES KA, KRR 8N 5T,
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STUDIES ON EFFECT OF TURNOVER OF GREEN-MANURE
AND WHEAT STRAW INTO SOIL ON SOIL FERTILITY
L. EFFECT OF GREEN-MANURE AND WHEAT STRAW
ON CHARACTERISTICS OF AGGREGATES
AND ORGANIC MATTER IN SOIL

Huang Bufan
(Institute of Soil and Fertilizer, Chinese Academy of Agricultural Science)

Summary

The effect of turnover of farm-manure, green-manure, wheat straw and mixed applica-
tion of 1/2 green-manure and 1/2 wheat straw into soil on soil fertility in the rotation of
winter wheat and corn in Shangdong Province was studied. Experiment showed that these
manuring measures not only increased total amount of organic matter, but also improved its
quality, and the stability of aggregates and nutrient condition in the soil.

For the aggregates in diameter from 0.25mm to 3.0 mm, the total content of organic
matter increased with the increase in size of aggregates. The proportion of G, fraction of the
complexes tended to increase, while the proportion of G, fraction tended to decrease with
the increase in size of aggregates. The G1/G: ratio was getting increased with the increase in
size of aggregates.

The oxidation stability (Kos) of humus in aggregates of diameter ranging from 0.5—
3 mm was higher than that in smaller aggregates.

The major effect of green-manure is to increase the supply of nitrogen and other nutri-
ents, but is not to increase the content of organic matter efficiently.

The yield in plot 5 applied by 1/2 green-manure mixed with 1/2 wheat straw was much
higher than that in plots applied by green-manure or wheat straw alone. The average yield
of five years was 1559 jin/mu, and the highest yield was even up to 1669 jin/mu. The effect
of mixed application of green-manure and wheat straw on the increase of yield is obviously.
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