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Table 1 The composition ot organic manures for micro-plot experments (air-dried basis, g/kg)

mr | ANC gmx | YRR g | VAT
Organic N C/N P,0, K,0 Hemice- o "h‘;
Manure C Cellulose llulose Ligmin abundance
UN %% 382 33.7 11.3 18.1 9.18 109 44 153 6.823
N HE% 366 28.6 12.8 12.3 20.0 169 75 144 0.366
"N | 323 29.5 10.9 8.56 41.5 111 56 1§11 6.595
“N &p 267 32.0 11.5 7.79 24.3 142 98 133 0.366
UN ERY 3.73 0.416 8.29 5.610

D ERNBR, G mg/mL,

AR BT 7 M

11 111

Q) 11(2) 1I(1) 111(2)

e |/ NEEN [/ 2ONREN] /2N E N[/ NREN
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XM 18 N, 2% 1| hEFAHENE NY% HELAHEHEE L 1/2N fy5 44038, W& 0.5 8N
HEHRR.EPAEN P.K A&, NHF KH,PO, & KCl R,

AR E 19145 ARrENEatBRABOLKRER LETEERXAR, KBRHL
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Table 2 Distribution of "N in different tissues and organs of pigs fed with
"N-labeiled green manure

15 is

ARNFE Fregfhiw(egight R:;LE\'LE;Eo(fm'glzl Recoi%%fe(q&) UN
Tissue or 1 =5 2 25 | B 2 =3 1 25 2 B

organ Pig 1 Pig 2 Pig 1 Pig 2 Pig 1 Pig 2
B 4850.1 5187.7 201.3 79.5 8.59 3.39
) P R 915.3 2813.1 5.9 16.9 0.25 0.72
A 2407.0 2624.1 197.9 211.2 8.44 9.01
{&gg 3102.6 2799.6 138.8 121.2 5.92 5.17
i bt 85.0 83.5 2.2 2.4 0.09 0.10
BE 2947 .4 2405.2 10.6 13.4 0.45 0.57
e 804.0 834.0 26.0 48.3 1.11 2.06
ait 15111.4 16747.0 582.7 492.9 24.85 21.02
BENEY 1695.5 1070.0 18.3 8.5 0.78 0.36
it 16806.9 17817.2 601.0 501.4 25.63 21.38

£3 HHEHDERBAIFERE "N BHEK

Table 3 The recovery rates of N labelled green manure "N by excrements of pigs

REES  HsrEnE (O N Dl BEEK "N(%)| HREE (8) |RPEK"N B[R hEkKk*N©9%)
Ex?erimem Fresh feces N S:lpgo)sition Re:;n:f;xyi;zte Fresh urine N dl:pgo)sition “Nrecovery
pig No. weight in feces feces weight in urine in urine
1 5733.9 566.0 24.14 7283.5 694.6 29.62
2 6308.2 552.2 23.55 8146.0 654.0 27.89
g1 6021.0 559.1 23.85 7714.8 674.3 28.76

& (1) §XH50 5008 "N G 1025.0g, 3 N Z& & 2344.7mg,
(2) M52 "N REEREE 5 KN ELEESBIRICREREN 44008 (HHRFE) REEE.

HEA MR AR SIES N, DR EDNED %, REEH&
SR HBBRNEBCRIEIL K 30 IR T I, B Sk 3 HEH (385 BIE #KI N 24.14% R
23.55% , 1924 23.85% 0 IRSIBIEBCITRLRIEN29.62% F127.89% , F19% 28.76%,
Br {5 tHBOR , 56 RXTARAE PN i Bl 29 b 2 IR I RS BE N 75 3.66 f5™, [RIML7EA: =
L RIS RO FREE , IR N &,

WIER 2 MR 3 BB DL , 39 3K Bt 0 6% B N A0 s [EL T 36 49 B34 79.40 % R
72.82% , 1594 76.12% SHkFEN 23.88%,
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Table 4 Digestiblities of C-compunds in green manure by each pig (air-dried basis, %)

AT H PR AT 4 MU GA % VNGES LR

Item NDF ADF LIG Total C
i3 SRR o) 20.79 14.76 5.27 39.94
UN fRictas 23.80 12.50 3.77 39.00
1 S5E% 41.59 33.67 11.05 37.60
2 2% 42.71 35.31 11.79 37.67
1 2 n{r s 49.46 39,03 42.48 75.46
2 SRR 48.92 37.07 39.61 75.90
S 49.19 38.05 41.05 75.63

HE: WRAGELSEIXMB]: HEMAHRGEREERDE 3,
#£5 TEEHMNKE~RAON ZRBOE® (1991 FEBRAM,8/HX)

Table 5 Effects of different fertilizers applied on rice yield and N accumulation
(Mature stage of early rice in 1991 g/microplot)

BE H1 E B4 ¥
Rice grain Above-ground part Whole plant
Tt =B
Treatmant it N?Nﬂl o E NENB]\E Y& N)?NBJ\E
Yield accumulated | Dry weight | accumulated | Dry weight | accumulated
1 %R 42.5 0.508 73.6 0.740 82.0 0.791
NigEE+RE 70.9 9.805 117.2 1.113 127.8 1.180
Ul 28+ RE 74.2 0.845 118.1 1.168 128.8 1.238
IV "N %% 52.7 0.667 88.3 0.938 98.5 1.004
V N g8 67.9 0.835 114.9 1.176 126.8 1.257
VI "N %R 63.0 0.728 105.1 1.034 118.1 1.120
VIiI "N g% 79.7 0.894 133.4 1.256 146.1 1.340
0.05 7.0 0.090 12.3 0.116 13.2 0.121
L.S.D
0.01 9.5 0.124 16.9 0.159 18.1 0.165

L U RGE U 3-S5 ENESE,

AR B MO MERTHHRS N ERERATHERSE XA () 5580%
0.9866™%, 0.9801** 01 0.9810**, 7] WK RFH A ¥ BN B35 SR A+ M R R R L&
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The rate of N taken up by rice ptant

0 i 1
58 6.3 6.17 7.5 (A.8)
e YRR HhEE M
Transp- Late- Before Mature
lanting tillering head ‘lage
stage sprouting

(1) 1/2 "N jRigH#E% N(+1/2 REND, 1V UN jRidkE®
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Fig. 1 The dynamics of organic manure N taken [ip by rice plamt
at different growth stages

6 TERENEERoROAERDPEXA TR, g/ke)

Table 6 The effect of different fertilizers on the quality of brown
rice and amino acid (air-dried weight, g/kg)

A S e IR R¥ BE+RE | HELRR
Green manure| Pig feces

Amino acid |Green manure| Pig feces Pig urine Urea + urea + urea
SRR 13.5 14.2 14.0 13.0 12.6 o 12.3
EBHAN 13.2 14.2 13.2 12.7 12.6 11.9
KR EE 7.20 7.65 8.38 6.57 6.79 6.75
HEE 2.70 2.87 3.21 2.44 2.60 2.60
7 S 3.07 3.07 3.19 2.46 3.02 2.83
BEE 13.42 13.65 14.46 11.60 12.38 12.14
A& 0.97 3.93 1.20 3.35 0.76 0.90
HaE 3.69 3.80 4.36 3.37 3.50 3.35
AEH 4.84 5.22 5.69 4.49 4.62 4.63
HEE 5.46 5.54 6.03 4.95 5.18 5.27
PR 0.99 1.25 1.33 1.14 0.99 1.16
RESE 3.47 3.73 3.98 3.15 3.44 3.33
REE 6.77 7.17 7.68 6.16 6.42 6.33
BamR 1.2+ 1.83 2.10 1.49 1.75 1.54
ERE® 4.07 4.40 4.76 3.68 4.11 3.90
HEE 2.31 2.53 2.64 2.18 2.56 2.52
waEE 3.39 3.48 3.88 3.18 3.38 3.88
HEE 5.26 6.00 5.93 5.10 5.30 5.26
REBAE 68.85 76.12 78.82 65.31 66.80 66.39

AR, B 1 R MMEHEE V), KBNS RE— REMRKEENRSEEAR
#97.4- -11.8% ; B SRKE M [1I(D], KERKAEZENTHEME 8.2—15.6%, A
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RS RILER AR 345% (R 5). HIIBEXSAFRLEE, THEANKT
HERDR SU I B E MR KR e BHERNE (V), /KEM 2B — RBIR WA 2
NG EEARM 23.4—33.8%; RESRERNE (11(1)], KRR H 79 4 & N 3% i 2
35.9—38.7% (BRBAL RILE 9), WA BBMT 9% (R 5). WREARER, &
YA E I, BRI B E R R L NAR L, H KRG

LEERMGRENBAREHOE®W MR 6 AIFH, ERREMFICHNE, ERkAY
FERENEAOSNEESHILLBRENLERS 3.8—9.2% M 3.9—11.8%, (BRI
oA ESRERLKE, WXFHERARHRZ,

BB RS, TEEAEERSBMEDAEHEERSB(EER. PRI
BBERBIDEREREDA AARERRS, KRS RAEENERRK, BE%
MRS EREERE, USHERENERARE,

3KBERMHESMAN T ENERSRES  ABESBORKAENNALENE
EoBELAESELEZAFRANER, BER—GET, KBk BamEHR LN
FEAE NAD L N E BIRBME(R 7)o RHPETEH, HHEHEE (V) HKB2HRIK
ARERM N R G HBRE NI 11.7%, fikE LMENNSE88.3%, HESRKEE K
(D, KFELRBWHEE N & SR N B AREE] 21%, EEEN 5 SBRNEHILH
Bek 6.6% 0 SRICHHESS RERME, KBRBHEE N LN B E—%. R
e R, T A HE S R RSN B, KRR BN RIS s s RE S, K3

¥7 KEREOESNALENBRRXIELH (1991 FEBRAMY N mg/HX)

Table 7 The amounts and distribution ratios of fertilizer and soil N taken up by
rice (Mature stage of early rice in 1991, Nmg/micr-oplot)

B4 Rice grain %M Rice straw &R Rice roots 48 Whole plant
i =

Trestment BNR | w@ | BNE | A | BRNE | A | BNE | s
absorbed Ratio absorbed | Ratio absorbed Ratio absorbed | Ratio

R 53 6.6 20 6.5 5.0 7.4 78 6.6

il RE 115 14.3 43 14.0 12 17.6 170 14.4
+ 45 637 79.1 244 79.5 51 75.0 932 79.0

KA 134 15.9 49 15.2 12 17.1 194 15.7

111 RE 93 11.0 34 10.5 10 14.3 137 11.1
tim 618 73.1 240 74.3 48 68.6 907 73.3

v B 79 11.8 30 11.1 9 13.4 118 11.7
+ 1% 588 88.2 241 88.9 58 86.6 887 88.3

v SR 227 27.2 89 26.1 22 27.5 338 26.9
e | 608 72.8 252 73.9 58 72.5 918 73.1

Vi BR 1€9 23.2 68 22.2 17 19.8 254 22.7
B | 559 76.8 238 77.8 69 80.2 866 77.3

Vil R# 260 29.1 112 30.9 29 34.1 401 29.9
g 634 70.9 250 69.1 56 65.9 940 70.1




L] FEFES: "N RICRERREE & B ARSI R 283

s FRAEEMLMNONEBERSEENEO9 FTERBERIME,N mg/ XD

Table 8 The effect of different fertilizers on the amounts of priming soil N and
net residual fertilizer N (Marure stage of early rice in 1991, mgN/microplot)

11 n v v vl vil

WiAHB BN N RE| RO N Zie ON R 2| B ¥ L=l BER RE

Item Pig Green Pig Green | Pig

Urea Mean Urea Mean

. ures
feces manure feces | manure| urine

B NRD | 893 884 889 962 762 865 843 875 822 897

Ha* M E"NR 142 118 96 127 75 150
ENEENE 279 117 414 133 105 237 599 402 171 112
BRENE 272 119 503 275 9 —38

1) MRERSRBTENEN 747mg /B,
2) AmRFHE,

#9 UNIRICHHE N BB L N REHk(1991 £ R BRAN%)
Table 9 The recovery rate and balance sheet of N in N-labelled fertilizers
(Mature stage of early rice in 1991, %)

. momn | WEBEN | SREN | ape. | NSEKE |
N absorbed N absorbed | N absorbed Residual N Total
Treatment in rice grain in above in whole in soil recovery Loss of N
ground part plant of N
®BE 10.5 14.6 15.7 55.9 71.6 28.4
11 RBREX 22.8 31.3 33.5 23.2 56.7 43.3
EBn 16.7 23.0 24.7 41.2 65.9 34.1
BE 26.7 36.4 38.7 26.5 65.2 34.8
m R 19.0 26.0 28.0 21.4 49.4 50.6
SEHD 22.7 31.0 33.2 23.9 57.1 42.9
IV 3% 7.9 10.9 11.7 59.8 71.6 28.4
vV & 22.7 31.6 33.8 40.2 74.0 26.0
VI R 16.8 23.5 25.2 17.0 42.2 57.8
Vil R¥ 27.9 38.9 41.8 11.1 52.8 47.2
0.05 3. . 5. . .
L.S.D. 4 4.8 1 12.9 14.9
0.01 4.6 6.6 6.9 17.6 20.3
1) AmBFE,

A [ R 3 - S N R R BB IR W3S T BT R

R SEAFEHN LN BAKN" BN NNRER, FILEE, REXTE
NRJ“BR™ BB &, AR N U0 8 5 M8 M R B R " B R K MLl HEss
EBPRENBARR, HESRRAEESEWRES THLENN LR, IKES
RREBDSRHERBEERE XD EEEURE, FrAlEEIIERAHL-EHE faik
B H e BN B0 EE, XE R KM AA LR ST L MEIER. 2T
ENEHEKANDE, RINERSRB XSS R— T, R BIETIE.
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XT N ZREEELCHNWHAR, ENEAERDRE Y. ATHAFRKEEBRSR
RO E, KFENFIEN RSB 33.8% F138.7% , 98 TERR S 95T
BRI RH R N RE, iR kN5,

KT PN R CERREANERF A B E, BaT R LA B UNRE. MATH
ROFAIEH, "NEENKBEESEM C/N EHK N &R (K1), BENTLEE
RABEEARLETHNRNESREKWE V), SMERABEEETHEEDE™, K. 5
VA BEREFRNER, LEER . ERE K EL.

RXARICHIZEE (170 D S REWH, EREERER O NS R LR, 5 E e
BT KBEERSZENOREE, HEENHEETHRENNFAE, X58EE
SN RERE—BH.

(=) SEMBAATRFMN

AET R F A RAOR S, B R ORE, EAR AN SRR EEERHEN
ERMLKE 2, RIEE 2 &k I OEXBERETE N, &R 8, B ANRBA &R
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Fig. 2 Fate of N in green manure used by two ways of application(Figures in the
brackets are the precentages of feed green manure N)



3 JA FEES: N JRiCIEREEEE AR BIR R 285

BHRAE °N 30.2%, WREHEEBOBSEBSRIE "N & 33.0% (X %), HEHEE
ERERERE, WEENEALEBAESZE N 3084%, WAESREREBENS
FEUN B R (26.65% )i 15.7% . BBAGRIEHREE, K& NBRE ML HLH = Myt 6l
DESTEREEH, A, B TRERENCRIAN23.88%; AR EBFMBEN, LUER
BRI KRR IEN16.6 % , B R 23.4% ; UL IR IEN RS RIK R B E R T4
EESEH, E2,RERLEERE, BOFHEASHTREANNBERT# LN £
THEREBHREHRERR, WAIELFRE AN REELPEELRD Z.

& 4 CUBL B AR ALY 7.65%, H—BEKBIIHLEN 0% EH
T, WGBSR REERE L H) 58.9% . BEENTFEE—KN 12% E£Y, K
TR ST RSB35 & C 35.6%, 500kg (ARSI S HHBRL 21.4kg, MEL 12,5
kgC WHEHMEAHEKRIEENER, B, RICEETH, KBARGEFAXBIH L
Bo HR, 500kg RIBEBEHMN, & HHRENFIREEZEREIEEUERERE
=, (B4R A] EHR T AR B RSB I A ML B S T 10 R RO B 25

FEIRRY, RER RS 1 3k 10kg ZEAPWWIFHEE 75kg 4, 7 THE 30—40%
RUBRRHRURE R, AT SR 68 1500kg DL RO R, L R BEWN.

£r LB, RILAA G R IEWRAE S K IRE H , B B E RS E R AN AT £ &K E,
HBE B,

g * X ®
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EFFICIENCY AND TRANSFORMATION OF “N-LABELLED
GREEN MANURE AFTER FEEDING PIG AND
APPLYING TO PADDY FIELD

He Dianyuan, Liao Xianling and Zhou Weijun

(Changsha Inssitute of Agriculiural Modernization, Academia Simica, 410125)

Summary

’N-labelled green manure mixed with nitrogen-free starch was used to feed pigs
in the study. The results showed that the amount of *N transformed into the bodies
of the two slaughtered pigs accounted for 23.51% on average, of the total amount
of "N deposition in the experimental diet taken by each pig. The N excreted thr-
ough the feces and urine of the two pigs accounted for 23.85% and 28.76%, respe-
ctively, of the total amount of N deposition in the feed (green manure) of pigs.
The average recovery of total "N for the two pigs was 76.12%. At the same time,
the mean digestibilities of carbohydrates for two pigs was 75.63%. The results of
rice micro-plot experiment showed that the amount of N transformed from pig feces
and urine into whole rice plant accounted for 3.75% and 7.25% of the total amount
of "N deposition of the feed-green manure respectively, of which 2.51% and 4.82%
of the total *N were transformed into rice grain, respectively. The pig bodies and
rice grain recovered altogether 30.84% of the feed-green manure N, being 15.7%
relativly higher than that in the plot of combined application of green manure and
urea where rice grain recovered 26.65% of the *N-labelled green manure N.

Key words  '*N-labelled green manure to feed pigs,Pig excrements returning
to paddy field, Green manure returning to paddy field



