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BHTE-{F-REREPRERGS
e F BiEX 5/8}

P ————
Ch E B B I b e AL LA (SR SR B, 12 3P . 4101250

A M B ECANSCKENZENRTEE LN - T W ERPANNE. NG EEEmE,
HE B AR N S 162, F 58 28.26% . M S T2%, DU EIHE 65, 14% . 0k 34. 96% . MR MR,
MEFEANEE N 19X KBS REN 4.82% . 728 19.00% . M5 10. 4%, L . ABR T
WMABEHRH AR N S 98%, WERSHEERE, NN PY N SHEER 55 85%., NHED
SEME EEBRTHGEE N 25.51%. .55 23.85%, & 28.76% . S B W X 76.12%, IR = %
23.88%. BN . REM S EECEHSE N 6. 69% , K8 2 HEE 10.05%, 2 W28 15. 17%, WK
AR NS B EREE N 2. 73% B ERSEXESE NEHSE NSO EK XY

52.75%.

RWHA, N"EEEF R B WS R %’ﬁpfﬁ_) (Fg;fp:) %}' i\@

BELR-EWIRERAERAWN TR TRAOESRIER. BeEd L N-EDpE
®N BIRFPFRRE ¥, RESEEH RN FEREAT SR OB T FEHR TR
ANUAREEAWTEHLIBAEY-FHER P NOERMERBE., EHFSHERER
Y N TGP R ST K FS AN SR . 4F 5H 0r i3 N RS 2 A2 R SR oy 32 A 58 BN NSERiC %
HOBEBFE URBEMBEEN. RN ERELR-FY-RE LG PAIEF. yRHALS
N 8 R HWFIZ IR .

1 RBRENL

L1 N"RiZKBAEE A AMR. L N EER S6. 7% 2YHREZRAE. &
MABCE B NUEM Dy 41. 76 %0 7. 79 TR L (B E R H AR A, 75 bk + 9 b gksg
HRE% AR TN . 4 MR NCERE R 56.7%.30. 3% 12. 1 %R R &
BRI B NUEREY 10. 24% f1 6. 50% MR S0, (EMEEFH AR H.

1-2 FEAFAMAFEM NCIRIZE RO E 538X 205545 3% F = P9 Dracher 1
FENREEEIE. KBRS 3 MR (DBRMUEE EEN AR EE: OEXEBRBC—3d 18
NSRRAE: VR EWAE R R E(OMOHBEAEBEN R (T EFE R
BT E RIS SRR IR . 2R HBRES . EXR 4. 7%, EXEWR 37.0%.5
4. 2% BR 5 3- 006, DISEEY 1. 2% B NUHR T fE 8L 40. 9%, 3L N £/ 2 22.55% . MR
HRES -NRICHEZHE 4. 63% ERFRLE 27. 41%, i3 22.13% . R EIER 41. 67% 0
WOREE% 4. 17% . NEEME 0 10. 10%. MRS R 1 R0 R YHmDLE .81
TMISEF2RI2.3FEIEN I TG E. 2 AERERE, ERRSIEDH SN

xR APERFREL AP GFF AT LR T L RHIRE. SN RN ERTER. IR, &

] P A% L g T R b B 5k 0 1K 3R T
HICF 190361 A 1S ERE AL IEAETF 1995 9E 11 A 6 O 43,
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WERNER. KREERSRE EHMaH NS,
ET) SRFROBHEANES LFE.g/kg)
Table 1 The componenis of the experimental feed of goat and pig(air dried basis)

1BH HHLC ~ N HEX Y i 42 FER NYER
Kinl of feed Organic € ) Cellulose Hemiceliulose Lignin  N"%abundance( %)
X
* “ i 4074 21. 51 18. ¢ 74.9 227.2 9.4 0. 365
Bassal diet of goat
FHRER : ¢
. . 410.0 B. 64 47.5 191. & 226.9 43.5 0. 365
Pre-experimental diel of goat -
w8 H
Fug ﬁ X 416. 7 2. 66 43. 9 146. 9 220.4 42. 7 22. 55 X
N" experimertal diet of gout 1
E;u_ﬁﬁ . 344.2 2RI 126 41.4 145.0 z1.9 0. 365
Baeal diet of pig
b F fr o g
il , 399.4  §16.38 2404 54.9 60.3 52.7 0. 365
pre-experimental diet of pig
-
HNSBHR

394. 0 23. 50 16. 6 B7. 3 .0 T 12. 10
N experimental diet of pig s ¥

1.3 MERE EMHKSTEBNLOL8REFAHMNROEER EL#TARRERR,
MR 33em, AR 2%em MNEMH WG SEAFR ML EPLY 20—22em, 1990 4E 7 J %
FROB/REHRR. QAN R TRRNL 64, RAENT (DFERGHR); (DF%S5
RERM -OI/ 2N EXN+I/2N"BEEN.@I/Z2NRENF 1/ 2N EX N OBEESERE
BERE-(D1/2 3 N"RE N+ 1/2NY"RE N,@1/2NYR K N+ 1/2N"FHE N; QIN“%3;:(5)
NYHHE (ONRR, H4RBINE 3 K, GrEESBEAN L 0g,P,0,0.7¢ M1 K0 1. 0g. 7
PUBHERE N BT HERE. P FRENP. K ¥HHKHPO, KCl #2(FF).1551 45 §
HITRRE . FAFEERRE, HiILKELHFHETS RAEMT. I . MBECRER); 158
HEHEREBRE DI/ 2NEFR N1/ 2N FEN.QI/2N*RE N+I/2NEEN; 1. RES
RRERE -OI/2N"BEN+1/2N"REN:D1/2N"REN+1/2N"EE N: NN B3 V. .
NEEEIB: I.NBER; M. N"FEE, F#4MEH 4 . K& NI1. 0g,P,0,0. 8¢ ,K,O1I. 0g,
FUEHLFRES P.K BAH KH.PO, EKCL# 2. HiME BR . ROBE.SEMANT LE
2, KPR B REMBN L PRLE FENEE NGETREE N FI,

2 SR :

2-t WNFEFEMFHE GIEN GRBFAY FER NYTH 2—3d. Bgg|R N'YEH 6—7d
BEE,1 B3Il N H MK 1200g(2d)52.3 5 ¢4 58 N5 1293g M 1285¢(3d);2
BEERE. 1.3 SEHTHIENME S I NIL 16% ; B £ 36 28. 26 % EI M ¥R 5- 72%;
BETER A 65. 1450 MK FEL 34. 862 RE 3 1 BEFNEFRETAWHBEN 95t 3 BER
623 108K HERMER DA K. BN EFHIMETES 2 RKEHEFHEAHRSE

oo S el

a IR .RETE. NCERRA ARG N 1 W i kR R ER AT BT T (R TIRRD.
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FKo RTREEMAMNIFEE Denmed % I R. Dean B ANH 12U M EEREEE LIRS
LS NGO N, #1 NH, %5 )5&78 . M. T Frissel ¥ 3|l T X8, 3 A0 Me L H TR
N.O 3% NO e Rk .
F: HRAREOARS R TFHE.2/kg?
Table 2 The components of the experimental organic manures(air dried basis,g. k; ")

EWEE - EAC , SRR gsmEx  kEE TR
Kind of manure Orgamic ¢+ N P05 KO ke Hemicolllose Lignin N““':;‘/";i'““’
N £3% N'goat leces 359. 8 16.6 21.7 12.5 7.18 181 222 109 6- 2'35
NME S N"goat lecen 336. 7 16.5 2.4 8.41 19.6 169 188 138 0. 366
NS M M'frice straw 381.2  10.2 37.4  6.26 15.B 217 273 99 7-790
NURSE N'rice straw 351. 3 b. 21 (38 2.0 25.8 194 224 106 0. 366
NUSHE N'pig feves k2 33.7 11.3 1B.1 9.18 109 44 153 6.823
NUYEE 3 NV'pig feces 366 24.6 12.8 12.34 20.0 169 75 144 0. 366
N N'¥%green munure 323 29.5 10y  8.56 41.5 111 56 111 6. 585
NYSE N%green manure 36T 2.0 1.5 7.79 24.3 142 98 133 0. 366
N'"SERR* N'Spig urine — 3.73 0.416 B.29 — — — 5. 610

2B mg/ml,
N"HRL S SRR I 5E 3. {Ta N“7 % 5d 15/ 52, 1.2 S5 W NSEE 1025¢, 354t
FHSENHFEYERWS Y 20.51%, 524 23.85%. 5 R 0 28.76%, & M X %
76. 12% A FE R 23. 882 (K 3). GiERF L K EMIE RN BN # BEE§T
Wi E X RE R N @) B 0758 AR AT LR N &Y B R A0 20 2 R BT X2y 4. 7 159, &
BUR S ey IR B VT RE S S A R0 E RS R A X,
3 LFORMBEREIE N HHBEEE

Table 3 The recovery rates of rice siraw and green manare N' by goats and pigs

XN #®H  Dody H#® Feres WFF Urine NG EHX NS X
Experimental Rate of total Rate of 1otal
animal A B C B C B C N recovery (%) N |oast %)
18% Goat 1 17852.5 964.2  38.54 677.0 27.06 193.1  7.72 73. 32 26.68
38% Goar 3 11180.2 s20.2 2378 768.7  Z9.46 96.9 372 56. 96 43.04
¥ Average 14516.4 7983 3l. 16 7e2.4  28B.26 145.0  5.72 65. 14 34. 86
158 Pig 1 16806.9 601. ¢ 25,62 G66.0 24.14 694.6 29.63 79.39 20. 61
28 Pig2 17817.2 S01.4  21.39 552.2  23.55 654.0 27. %9 72.82 27.1%
Y Average  17312.1 S5L.2  23.51 559.1  23.84 674.3 Z28.76 76. 10 23. 90

A SEE Fresh weighrig); B, N EWC & Amount of N'* recovery(mg) s C, N 8% Rate of N recovery(%),
22 WEMIEMBEE FIEFEMP MY EEENREMNSENRY.SF —ERALH
HAERR, HIREEMBEEAEMHHEELE.SHTAEAERFHIERSE. F4NTHET
ERFEEE AL REMmRABEEE O,

HR4F/E, DEWREFEDRHAEEN T HELESFE 48. 4% —73. 1% 2 ([,
A ERE R EAFEN 61 3% IE TR IR P& b E AR T MRS BIE 21 7% —
66. 7%z . HPRUBEBAMTIEEIRMK. AERL B EN60. 2% . SXMBUALE
e R HILERE.
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F 4 WFEHORY N BERN'SIESESERRHLE 0D
Table 4 The digestibilitics of various amine acids [n N** rice straw and

N' green manure for goats and pigs

HERrE®E X ¥ £ H # # #®m & F B X B ¥ £ #W B ZER
] * & K K 8 ¥ 49 & WM X & ¥ A E # ¥ R

Experimental 8 B K B M B M £ £ E B B & B B B Touwlod
& n o -] amino

animal Asp Thr Ser Glu Pro Gly Ala Val Mer Ile Leu Tyr Phe His Lys Arg acid
13% Goat 1l 70.8 55.4 54.9 75.2 78.7 62.5 61.0 72.9 71.9 63.5 68.1 — 67.7 71.4 57.8 57.0 68.6
A 3¥ Goat 3 58. 4 41.4 53.4 59.6 67.6 46.9 37-4 54.8 57.6 48.6 5.2 — 53.5 62.0 40.3 52.1 54.0

¥ Average 654.6 48.4 59.2 67.4 73.1 54.7 49.2 53.9 64.7 56.0 59.6 — 60.6 66.7 49.0 54.6  61.3 -

153 Pigl 624 48.7 449.8 540 59.5 51.4 58.7 57.5 49.5 54.3 60.7 19. 2 53.0 53.6 57.9 59. 6 56. 7
2B Pig2 67.5 56.7 55-1 66-3 66.1 55.1 63.U 65.4 50.4 651.7 66.9 24.1 62.9 62.1 8.7 73-8 63.7

FHy Average 65.0 52.7 52,5 62.7 62.8 53.3 50.2 61,5 54.5 58.0 63.8 21.7 60.5 57.9 63.3 66.7 60. 2

# WAL B R S Tk 0 = | 1= L RBBR | o100,

2.3 ¥ EERABE GETOHYABESARAN ZHEMAREE BBFEMBEarcREr
HBESs%. KESEEANRLMMEHE 10. 0% : P HESEGESES~ R D EM 82% . 2548
BN BB 2. 0% (5. "REMNFERAEHTHEESM B EXBEANRSAH
PE.EIMEREHN RN AR A RERAEE N K E A K 2. E8Mm
BEAMERERE . AGECARAMNLE R 19.0%/M 1. 6% . KBLEREN RELHH
B 25.3%M115.5% . M THEXAATHIAESHIEMRET. KEN BERFERESEKER
PR EATE R BEEEGER{TO NS N BR R 81. 3% 78. 9% : 2/ BEAN
BB N R ER 81 6% 75. 2%,

AREXAFE.Bor-fo ML EE 24%M 59.8% . 25 BH# N &5 26 9%M
58.9%. SEFENRESKEERE . HRa- B2 EM 66. 8% R 74. 6% :; 2 RBEN R
B 49. 2% M 56. 5% . AT NRFUERERESHEMWBET AN H#N . BRES™
B FEEN RERM 89X H 3% L HRBER N AUHEER 88%M 92%, EE N A A
BE BEARSRE BESLIRTNAREEA AL EERNBFERERYER
18%,BEHLYTHENREREN 9% KFHLKBEHH N EBFREM 83.6%.

LR BERERHUHAIEN LENHEFEEATHEE. BERESHLAIEE,
KoY R ERTRIEHEET DN, TitRERER . RV LLREREER. Bihis
[l o'y A E e o R LR A R R o e et T Kk
2.4 X NERFMBE SENFILE-EWEFTHEN FEREE,KEXM N ARKERE
FRREMHMEe9%  HERGRAAMMBMIME61% IR RMERERLE. KN HREEK 72%;
HIERESREREE KB ENOBRELRERER 62% B T WP AR TR 4 &
BREBS 7ZR 4.4 R4 015 IENMEMKELRER S8%H 64% R 35% K 36% (&
6. BR. KB BELI S SRARMAH® N Eﬂﬁi?i#@ﬂﬁﬁiﬂti&a@ﬁﬁﬁﬁﬁﬁﬁ
WIF KR VLR S R F2 0 MR A i BN BB F R E e, F

w ol
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F5 F RARERBEAGEMNAB=RORAN ROB® G/ HE

Tuble 5 Elfects of goat and pig excremenls.rice straw and Ereen manure on rice yield and N accumulalion {g/microplat)

* o W B o4 i 5% Rice grain EMH  rice strow &8/ Whole rice plant
Rice plant Trestments o N-RTE THE NEE R Tox NERE R
Yield N uccwmulated  Dry weighe N accumolated Dy weight N accumulated
15%0 5F 1 %8 CK 44, 8 . 577 47. 5 0. 287 116. & 1. 015
% ] /2 3B N+I/ZREN 59, 4 0. 748 53.3 0. 364 134.5 1. 272
i/2 goat fevesN 4§ /2 uren N
Late rice 1/2 B NFI/ZREN 57-7 0. 709 46. 3 0- 304 124-2 1-172
1/2 twe strawMN -+ L/ 2urea N
in 1590 4N NSgaat feces 2.4 0. 583 41. 1 0. 283 110. 5 1. 126
5 NSHEIE N¥rice struw 40.9 0. 6v8 35. 4 0- 256 81.5 1. 044
6 NSRE N'Surea 3. . 866 72.6 0.485 173. 1 1- 558
1951 € i AHE CK 42.5 n. 508 31-1 0. 232 82.0 0- 781
BE ) L2 B N+i/2 KR/ N Tu.y 0. 805 46. 3 0. 308 127. 8 1. 180
Early rice " 1 /3 pig fecesM+1/2 wrew N
in 1951 1 172 8EN+1/ZREN Fa. 7 0. 845 43. 9 D. 323 128. 8 1.238
1/2 green manureM 4172 urea N
NNSHEM N%pig feces 52.7 1. 667 35.8 0.271 B85 1. 004
Y NISERAR N'Sgreen manure 67.49 0. 835 47.0 0. 341 126. 8 1. 257
VUNYSEER N'*pig urine 3.0 th 728 42.1 0. 306 118.1 1.120
UNSEE N'urea TY. 7 0 854 53. 7 0. 362 146. 1 1. 34D
o ¥ ELFERHATELE PN ERY)
‘Tuble 6 Fule of & in the gout and pig excrements ele after application inle rice soi)
w1
;kRicem OB 4 oM Rate Df-’k\l'ﬁutis-bﬂ:{imi::kic plant d}?ﬁﬁqﬁ %E:{,T NR?I’EHD‘?
plant Treatments P N & #  remaining  roral N N loss
Rive grmn  rwe siraw - Whole plant in soil Tecavery
ws0fF  , VINCERH1ANER Y u. 22 .16 15. 15 63. B0 78. 95 21. 05
% 1/2 N'5gant feces+ Li 2N 'orea
late 3 172 N RE+1/2N'RE N 14.47 5.97 22.79 43.01 85. 80 34- 20
Tice 1/2 M'Srice siruw+ 112N urea N
in 1990 4 N'EREM NMgout feees 7. 88 z.72 11. 97 §3. 81 75.79 24.21
5 NSEE  N'rice striw 9. 93 4. 80 16. 22 53. 59 70. 21 29. 79
6 MNSEEE N'%Surea 23. 06 1h.72 38.58 9. 50 48. 08 51. 82
o1 VZNCHR+UNURER N 1o 54 4. 09 15. 71 55. 92 71.63 28.37
2 L/2 N 'pig feces+ 172N urea N
Early . 1/2 NUBRHE+ L/2NM R N 26. 65 5. T1 38. 6% 26. 48 65.17 34.83
rice L/2 N 'green manure+ 172N *urea N
in 1991 N NYHEE N'Sng feces 7. 56 3. 02 11. 74 59. 83 71.57 8. 43
¥ ONYEIE  N'*green manure 22, 70 E. 92 33. 81 40. 18 73. 97 26. 03
VM NYSER  N"pig urin 16. 76 6. 73 26,21 17.03 42. 24 57.78
W NSERE  Nurea 27. 490 11. 04 11. 76 11. 08 52.84 47. 18

FES B ACHE XTI N B MR 3R TR B SR A . A M ATIE S AR A R TS S
FRATSHE N BAR TG RAR KB N AR RS TSR SRERNE. B

HREBRX AMARTGELHBELI G AAR RS ERER,

BEIIRF N AL Z LN o MR w R, RIEBEHEY RERET pHS. 2—5. 4 #
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TaME Hahx
Gasevus loss K Fx Gaseous loss
Atmosphrre environment

r ________________________ 1

| %% Plant [
e e N pricege Nop fﬁf.ﬁ‘ I

; N.W”za ah= SN labelled green beg 4 m:—t |

i { manure [00% \\ ""“h Uren Mnaty, {

| 1 Soil ,’!’ o iy + i

) IR TR Feeding g 3

ST Sk I Rl e

; e nluulng b_Lr;l:e J{ ¥ Vg \1 W69 | 2648 | 483 [

o i
[ l‘eﬁ-s b ‘hy.é 5 {
| ! R)rine BodAL s [ |
} 23.80 28y 6{73.5 23, 8% *
| / A \ |
B

| ﬂ:” —,;w“"' in Pty ol s&il, IT

[ po? Applied alome | Yarg 21wy,
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I L e K B it ot 13- B neY :f'll!!ﬁ mEl1 1

[ 1703 57 74 ; 59.42 I

[ 243 1 g g | (104 2Dl ey |J b1 .87 !

| 1B.i% (14209 AL == CLTH) 13,354 & 17 !
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Percolation loss Waler cuviremnen! Percolatimn luss

(61 SRR R R N 0 CFE P S ST LS SR N %)

Fig. 1 Fute of N in green manure used by rwo kmils of applicarion, Data in the brackts are the percentage of feed green

manure N
WA, L NH, ERBEM N & ol aikitkd 374 REREAN pHS. 8 A1 HY . &L NH,
FEREBREH N 30 EHEREY 330 . FFRDEHEH N QR FEH 242 FE 58%¢.
2.5 ﬁr’Eiﬁ-f’ﬁ%-?%%?}ﬁrﬁﬁﬁwﬁfﬁmiﬁ
2.5.1 BIE-F-LIR-KBRSEE-EROKEEK T NAFEFES (AE D NYRiCRRE
MRS EREREIEALIE N M LM END 76.12%, R FE 23. 88 % .. LA R R R
MRS R A NI & i R N 1 1. 87% KIG 2B E Y 2. 80% , AW 14. 27%,
WAl 6.78%., HIBMME.E AN WAEENN 4.82%, KF2HEEE 7.25%. LR T
4. 90% , 5% 16. 61 Yo o FEIX B 88 3 b ¥4 (A A 28 3 IR SRR N30. 2000 KR IE L IR5F
HEEREEX N ARG 33%: NS EEEEE. KRN R3S D3
52.73%, th AR AE B 48T M I 28. 71%0 . F 5% 35 S R R BN DU X5 PR A0S A ok I i
N30.84% . lLZB S REMBI #4420 N 6 B E 808 15 7226, N 6 .8 B E R
52.75% WL HE . R EM AR N 09 8 YK 19. 0695 u] AR AR, H B 5 =& Gk
AESI)MGE N MERERFE FRILHIZETHE.
2.5.2 {E-NE-LBRAFMBEFRE- LB AKFEARLE NOB/FESL N BEBEF.EEK
FEEN METIEES 31 16 % FF 2000 . Fa BIEAY N AT & AR E N 2. 23%,. KE 2%
L% 3. 3805 . HIFE T N 18. 03% . JiZk 6. 84 % . F H2E R4, R MEEER . kg R
ERHHEERFANN ZEEHR, AR EAMBEEE S EREN 34. 35%, LREHEE
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BAHNEEEE N & EWER 2. 46 (F: W HE N M S EER Y 54. 98% . LR HEE
MHAK 21 652 Sy e SREME LA NBEEEWMEREN 34. 73%  #RES R R
BLRERY RS Er ALRE BE N 9 [T 6 10 4 3 s 0 KA IR B N STHE S R N gy 2 mH R
HH 55 8800 URGRL AR R et Ko ppe gt N ()OI 0 i 150 0304 ATILFHRIIRERR E €38
RAEH, HEE ™ M (FEMEE) DM e FE N LS FREEEEH,

& £ X W
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CYCLING OF NITROGEN IN THE PADDY
SOIL-CROPS-DOMESTIC ANIMALS SYSTEM

He Dianyuan Liae Xianling

(Changsha fustiture of Agricidreiad Moderization s Academia Sinica Changsha.Hunan ,410125)

This paper deals with the use of N'*labelled rice straw and green manure to study the
cycle of N in the crops-domestic animal-paddy soil system, When a N'-labelled rice straw
was used to feed goats.the rotal N recovery was 65.14%, including 31.16% in bodies,
28.26% in feces and 5. 72! in goat urine. Then the goat feces and urine were retuned to
paddy field and 4. 82%0l N'" was recovered in whole rice plants.including 3. 19% in rice
grain,19 0% of N remained in soil.and 10. 14% of N was lost. In the two processes of feed-
ing goats and planting rice. a toial 54.98% of N were recovered, including those in goat
bodies. uptake by rice nnd remainder in soil, Tf goat feces were applied in combination with
urea to rice field a rotal 55. 887y of N would be recovered. When N"-labelled green manure
was used to feed pigs.23. 51% of the Jed green manure N were recovered in pig bodies,
23.85% in feces and 28. 765 in urine,with a total N recovery of 76.12% and a N loss of
23. 88%. In the case of applying pig feces and urine alone to rice field. 6. 69% of the fed
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green manure N was recovered in rice grain, 10-05% was recovered in whole rice plant (in-
cluding grain), 19. 17 remained in soil and 23. 39% was lost during rice growing and the to-
tal N recovery was 52. 73%. Under the condirion of applying pig feces in combination with

urea.the total N recovery of this model was 52. 75%1.

Key words: N ,nitrogen cycle.paddy soil-crops-domestic animals system.
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