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MAEFEBRRENEERRZ —. BHEEAMIAERNREREREEY R EFTINEL, M2 ELE R E E
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Animal urine excretion characteristics and its effect on grassland vegetation and

animal selective intake: a review
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Abstract; Animal urine patch characteristics and urine patch effects on grassland vegetation and animal diet selection are
reviewed. The main component of animal urine is urea and urine nitrogen concentration ranges from 20 to 80 g N/m’. The
volume of urine deposited and the physical size of individual urine patches varies according to animal type, the amount of
drinking water consumed, and the grazing season. Individual urine patches differ in quantity deposited and in concentration,
and tend to be distributed randomly in a more or less linear pattern along the grazing route of the animal. The concentration
of urine nitrogen also differs greatly between the center and the border of urine patches. The effect of animal urine on

grassland extends beyond the urine patch area, being about two times size of the urine patch, and typically lasts 6 months to
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a year. Animal urine has long-term positive and short-term negative effects on grassland herbage accumulation, depending
on urine nitrogen concentration and urine excretion stage. Animal urine generally increases grass growth at the expense of
legume growth and nitrogen fixation. The herbage within urine patches has higher nitrogen content than that of surrounding
vegetation. the herbage nitrogen content ranged with different animal urine excretion, and the positive effect occurred on the
condition of the urine excretion of <250 kg N/(hm’-a). Animal urine deposition has been reported to increase grassland
species abundance, richness and diversity indices, which were affected by grazing and management measurements.
Different plant species responded differently to animal urine deposition, and animal selective grazing, and these differing
responses are instrumental in maintaining grassland heterogeneity. Grazing animals preferentially and repeatedly grazed
urine patches or higher nuirient resources, and also defoliated these patches more intensively. In grassland management,
attention to practical details such as location drinking water sites, or provision of feed supplement and shelier establishment,

among others, may promote more uniform grazing and decrease preferential grazing of urine patch areas.
Key Words: animal urine; grassland; vegetation; grazing animal; diet selection

MR RGET , RE BT R EREE RS, TR EAR, B RER H RS R RS, Y
AR5 HIEFESEIIMER, FE 2L RHERIE y—FEERN GRS, BTN NK W, Bl s
B Y E AR, S B R Y B R E A R R Y R, R E AR R, B
e REM E LM WS B ER RS DR B B ) HEH i B B SR
BERBRERR" ™ H, AR RE TR B R 5, R R R, — R e %% S
PMEZE AREFEMMNRO, HIILSBEBEYFRNZRNBESHNEL. 2FBBEGT,41% ~
5% 4% ~20% WEME RS IR ELRRAIREER , BRH Y UE % R TR 30% ~
50% ((BHURE 21 40% ~80% HHEM: N F140% ~80% P L) RFZETE R E R A2 M s 3¢ F— M BB
BEWIMNE , RRGEA = HERFNE R EERE TEMTTH AR SET . B, SR E SRt iR g &
R R HA TR I, TSRS R R RE 2 R Y XM R S LR 10 1B
AEAEEBEHEPMALE L,

MR & IR X B HE YT 5, EEARE S REAE , R ERE YA K RS R
S it R E SRR B U E .

1 EBREIE
1.1 FRBS HE BRI

ERHM E BRSNS N AVYIREFRR K K. P Na,Ca Mg FLHLEEE, R N FBELUREERF
7", FRAREREEYRS G BEL R . Gutierrez SR IE, #3240 R P &8 % K A Na, . N f1 P &R
U MBS, A RPHRESEL " AR P S EEA N MK, B, BRRE RN KEN
20 ~80 g N/m*"!,

AFIZE HHRBAMRFERPAE, BIE, BAESRFHARE 1.0 L, HHER 20 K, RRHARE 0.1 ~
0.2 L, JREEA/NO.03 m* " 474 HHERE 20.0 L, HHER 10 ~ 12 3K, AR HER & 2.0 ~3.5 L, RBE R/
0.4~0.5m* f10.5 ~0.7 m* 22 py A sk B 4 HHEFR 2 7.0 ~10.0 L, HHERR 8 ~ 12 ¥k, AR HEIR & 2L, JR
BEA/N0.25.0.2 ~0. 4™ [FI, MR F B HER R B E ORI BB E T R RA iR, B HKK
¥, MER KB Z, BRZ LESHRRHEE™ . B, X% B3R ENHRR IS REMIE oK
WA A K,

@ TR BFRRXERRLRIEEBEYE R MR SN, B3 ZM. 2005
@ WER (REEELEREREREALEINOFRAERS) . B30 BRI . 1999
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BERFEEFRYEHRERAE, BIRE, BUBCRAEM, SFEEHMERM 4 ~20% IR TE 35 , IF3K15 400
kg N/hm’® #1 700 kg K/hm®; Bt A T2 3, 458 ABR N 25 350 ~ 1200 kg N/hm®*™®! | JR K 3% 1000 kg/
' TR E A B N ERYRTERD, AR, R EEER B SHRRE A X, 3.0 %
wﬁ/hmzﬁﬁéﬁTﬁiﬁ 120d, FRARE YT R R IR AR 17% 578 4 ~6 ki4/hn’ W E R BEREEHRET,
R E HeH Wy 7E A e TR B T SR B T ARG 40% ~50% 77,
1.2 FEREZE 5 AHE

Bl , REELTE RYEREIAOH TRERLHE  FE R AR AR, #2052 B R HHt
YIBEER LG B Ak ZE L, Franduebbers £ K B8, Sk S FIEE MR T, 28 SR HEM 3T e £ White %
RBR, KT AL OB 2E PR HE 2 B R A 10 /57, Rodriguez ZEBFSTRR AL R4 UL 4 24h [RHE
k2= ) 43 R B, TR, M A /) B 5 4 5 S5 b BR B 9 23 A He Bl 43 391 D BE M TET AR ) 43. 54% 43, 56% F1
12.90% 3 24y B K 45.61% 43.85% F110.52% 7,

BRBE O RE B AR T RN SRR .0 SRR N W2 BIR K, TR, REE
) 430 B RPN E R B AE .,

2 BRI EMEWEIER
2.1 fEAI RSN ]

— B PR B M A B A U BR T R BE X8R, 240 HEHE W) BE R T ARG 2 £, Lantinga 5% B, 4 JRBE
£50.3 m’ B HB N AR 4 A KA T AR 0. 68 m®™ s Morton 1 Baird 38 , 43 3% FR B4 28 Mt 74 19
YERTERLZ RBE(0.03 m*) B 2 £ (0.064m*) 7, Stout B, F4h FRAEFRBEF 0> SOcm 2R3 B N B
TE AR ™ FI, BRI TR, G R R 5B B e TR

B R E A Y R A T R E PR A SRR, B —E 2R, BIE, R NJR K ey A
KB T REs3 ~6 MR 2 AR MRS TEGRE | AZRdk"Y, A
Richards 1 Wolton &3, JR N %2R 28 A K (PR, —RFE & R UL 3 A A5 AL ; T Rodriguez % %
B, WA FRITIR 60d J5 B e s =g ™
2.2 KHAMRSHAEERRIER

BREHEMEYER ., —RIELT, EREHREAK, KU T BN BEE LTS N, ¥R
B, LI R B T AR EERE . Day f Detling & B, FREEAL (L £4E ) B B4R (Poa pratensis)
78 IR 112/ m” s HRBEAL RBGR AR R BEALE R B 2R ", Jaramillo 1 Detling & 3R, P 4R
a5, 53 5 52 = (B2 B (Agropyron smithii) FIg =% Ty 5L ( Bouteloua gracilis) 5} BERK 56% 1 100% , B F 4
FEAREL 40% LU |, BERIN —E WS T YRR RERRE L, mAREn 57, Wilsey B3, %
FRUTAR N R BEAD B A WA 7 A VR B, AT R BEAL A 7 4R 78% 7, B Marrion 25450 , M &
% IR HEM X RS B i B 5 2 ( Lolium perenne ) FI 3 1 REGR D BERTH M,

B R AR X B R A B B B . SRR MU R B R YRR A P N E TR
TR A B e B NH, 2 2T ™ 2 R B e 2 R3S G, e TE R 5 At R
BEAMB Yy B &2 AR E BB R M S PR B AR W B K R M T , 0 R 0 1 6 22 IR TR BRR ARG IR B ol
2.3 EWMEBRBNHEE

BRSO E SR NIRERERPE=EMNER R, BHGE,NRESRE NKER X, RPHERN jEf=4
BRESR, R NIRESES, REEBRE " —REEGR 2 i B8, W R HE i e iR, SR B B
FEHRBEAR; FRIIBRIE , 56 PR X BE UM Wy K BOVE i IE380RE , A BR B 18] B o — 2B 7% , IR B X M Wy 2
BERWHKE ) ; Deenen il Middelkoop K 3R, 7 10 4B BRI, 4 4EHE R N 2 400 kg/hm® B, BR3¢
TR B0 , TS 2 SR R R FR N ARG, LM kg 2 A~ A 1

BRI IR SRR X, DR THR X EE R, FEARMRSE R, Jaramillo F1
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Detling % B8, C, A 22 T BB SR A K HAMAPR I , BRI T A8 e B0 HE T C R EXE B ARG H
A JHER MIR BE RIS P e E & 538" , {B Langer 1738, —Se R E 4G {15 BB BEMBE N , IS 16
RARERIB S EE™

AT , R EE 3 BRI PR ma R AR —RE , SR 323 R B Bk LR B
2.4 EHRIEYIFREVER
2.4.1 C,f1C R

HXE R R B EREWER, UETIR I EARMARNER,

BB, CRE e C, R B X% JR N B UK, Day Fl Delting 8, C, H M RER L C, RFE
( Schizachyium scoparium) X8 B A FR I S EHA B, MibR 1 BJS , RIFAL C, RBGRI N S B EHRE 3 5, T
CBRFEE(U g XHIRAY 2 £%:5 AMMERAUKT C R 7 A4 (REEH) B KA B, X B a4 K
W/, (BT Co R BR B2 h mE k! . Sage 7l Pearcy 318, ZEAHIE +3% N K F L, C,RER N &I C,
REF™ , Ht, EESIEREN CREMAE HBLE R CRER.

IREBRIEIAN , C, b C R EE 75 R RS B4R o Jaramillo 71 Detling 3734 ,6 B . F At & BUR T, i
FREE 1 4E RN RN UG RZE C, B P B0 EE, (UE H 0 5 S 3 , (B AB RIS 5 4 K
BINAE Co 22 RS TFAE L A0HE s MR 45 2 4F , IR 2 C, (B B AV BESUEIN™ . Steinauer 1 Collins R B, BF4H FR HE
Tt BB N B RIS o C R BN C, R E R R BEEMW™

BABIRZEN, C, 71 C, REEXT & R 9 R B2 5, TTRBIH B TR 415 8 (C, /i C, ) RESEASEE AR
FRETE . FHIRE, B NBALT, Y CRERKRF ) N 7= EE L8850, C, REE ABRE KIS N FH
RAAN AL N KR 0] CRET BB ELHIR N 7R 4= b, i 8 N AT ORAmEEE™ M
T & RHENH C R B A K BIEAUN o Jaramillo F1 Detling 88 , % FRHEME THR2E C, B3 B A B HALE RN, XL
SYEERIRORI AN B B SRR T R 22D EE RN, S A EERN B 8 ;s Wi R A YA RY R &
FR BT LR T BB AR — A
2.4.2 SREMRLE

— A, B R HE S8 3 A 2 v S 2 A T I SR R T 408 00 SR BE AL B R R 4, DA T I i &
h B O ] AR BSR4, DL I 2E MM B 5 SR MR o Russlle 1 Buzicky B3R, 76 4 Fh 4R A4
TARMA B A K HYRE B YD + Minnesota B b, FREEXABMIAE K BT 75% B9 N iR N 24t it SRR (JedE
AL B ) AB A K BT 87% B9 N ) i ERMEYIE N #2414, Vinther R 18, 7E B & &/ =M ( Trifolium
repens ) IR B | , 34 = 25 T4/ Hofil Sl 40% ~50% ind, o N B8 N S8 H 80% ~90% ; & Rt
4NFA, RBEAS R AE FAREAR 45% ,HE N & 8 H 8 N 819 20% ~40% ", Schwining Fl Parsons A Wy,
% R HEME BRI R () s P R B OB M, 3 R B (R R 1) SR B (RSB M R AL, I DAL
SHEERE, S TR R, BARE R R TR T RBEAL Y N A, RS R, BE
FRAE 23 6] _ BYREBLA R , AL R b B e R R et B 30

1B Mamolos %51k Yy , % FRHEM BB S IR 2 50 R SR B AR K, B BRI T IR N BB R AR £ KR
HHETED , —EHEP SBAMT, MRS LIRE S %GR SR & (2 R B RAE, £
R TR R N RRME N, &1 N EAN SR S0, R MRE SR gaRE, [,
N ZHGINAE INEE MR 25 ARy, 1 P RGN AE I 2 s SRV R Y . B, B TR B AR 2
AL, EE I NP RSB E, BN, UR N B E0E RS , 2 i R R 4
I 2B INAR 4L , SRME RS I R MR AL
2.4.3 HEWERBRS

SRBEALE Y 898 55 1R 4> — e e 3 Wi SR BE B B9 85 . Day A1 Detling 138 , JR B 4b 40 354 4 B2 24K (Poa
pratensis )N 7= 840 5l Xt A5 2. 53 g/m™" ; Williams 253538, & B4R F IR (59g N/m® ) FT 42 15 B 0 B v A 2
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P 7= 600 mg/m’*) BRI BB, FRIFAL B MY K S B BER TR,

EYTRIH N R EFHEE N AFEMR, Deenen Hl Middelkoop #2iE,10 4~ I HT, WA HEHR N
250 kg/hm’ i} MU ER N R N BB 1 16% 5 44EHEHE R N 25 400 kg/hm i, 4841 B K B WAL F) BR
N 7R, HEXHE /e IR /MUERSE 2 A~ B, B, IRHEEH - Y E 55 A B IE RO 8 R A4 TAEHRE:
R N 25 <250 kg/hm* BB T
2.5 NWEHLBIERHER
251 2. HZE YMEEENZHEE

— B E , BRI MR Y 2 B F 5 MR 2, IR 2 R T 1%, Steinaver 1
Collins XL, 7ER MR R L5 R E MR KA, 4 BFAENMSHBAEWEEHEY, LK EARKEKIE (Aster
ericoides ) 1 5 HIBAEMHEHEYK ZF Fh 8 F E FF Shannon-Weiner Z M B MR, KRELZE L
FRIERBEALE 2 75 B R B BUIRFEAL , FEE (Andropogon gerardii) ) 2 BN 5 HIBAEN BREZ FEE
&, TEEERBANTS RE L P2 H3 00, LA 45 4 AESEPR AL TH IS TE AR 7 7 380 B3 B e 3, BR B b Wy
B AR ; B7E Niobrara I8 X, RPFALAE 7= S MM FH O8N Steinauer FI Collins % BY, P R 25 25 JiF 3¢
o, SBUR ALY B RZHEEREE™ , Glenn F1 Collins™ 3% , RALHZE — & RE T B sy
Fr et BN M AR A TS | R BB 16 2 TR g I Rh B

KTFERIFBEMBFZYHEEEMZHEENARMRERE 3 . NEERABRMAN, ZERN
BT IME N T R A = AR E YR, T s AR 7= 0 B3 i 0 RT3 S A AR B Lk — SR R A SRR S i e A
TR R E T E ™ . BRBPYy , AR B IR BEIE MU X 563 T 1 0% IR A, 8 C, R 2354 7 Bt
EIW, NI S # = E AT Shannon-Weiner 1 1456 & IR AR FEG (B R B LB R B IRITEY, XREIET
BRCER B (X B PR HE YR B A 4 2 A ) S RN, 5 B S A ) R A TR B B R BRI, AT 3 D T A 1 2 4
P BB BEA , K E HE W DU, B SRS T - S T R B A T S M VA R IR B A
PEIER , RIS,

BEEARE DS EEBBUR TR, IR BEAL 5w s AR T 7R IR U R 3 4L B 28 T U PR B A0
BBEERSE™ , BRER R, REALTEHEY S B REIR S E am® . ¥R R s 2 R
A] B JR BRI E B B A ], B B M e SR ARG 2 MR
2.5.2 EMMERREME

ERAMES EMAREMFRENEERRESZ — EHHRALEY , XEEBIHMYTREBIER S,
PFFAEAR, BB RS FREE Y YA RS TR BT, XE HR W ITRE S —F
T T G , 2 T IR0l NLK BTN, 850 5 2 Y 60 B4R, S EE s R ik - s BR R
R & HEE i N A [, B R R U IR R 2 R BRS04k . IBIRIE , K& R R E S E R DT
AN/ ( -0.25 m*) ™ St 50 R R 2 B ERNES SR, BEKE N8P,
B A B B R E IR R A B M R VR A W A 2T, T 7R/ RO b B B M B AR TE A
Steinauer f1 Collins & B, 7EAR BB A =5 LA b I, FR SRS AE $% 45 W — RE B2 T, R BE B K DA B TR
TR RR T 2 MR ) 28 P RN R 5 ) B £ 5 PRBEAG TE AR L R IR AEL AR, ARG - 438 10 138 B 0 okl JR B Ak 8 R 2o
B IR BT 5 AR B LA S R SRR B M R, AR SR BEAL M 5 AR MU AR o — e AR B, EHuk, M
B R E RITE R AATH B E R AR R R % R B i/ RS R B9 23 6] S i, T &
FRHEMH S A BB AR A PRI A N S B R N R T B B SR i B

AN, RS  FERE XN RBESE Y E R MR ESE YR N ARF RPN E. —HH,
YN RBEEOE N BEFRNAE , SFEURBEAL AR AP A K R 38, T 0 R BEAL R B8 P 4

O WER BEEERFRIAEMEATEIMKBRMMEBE. BLiE3. HavkloE. 199
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MR B — T, KB RS SRR Y2 R 5 TR R 55, 7 VT BB AR AE Yo A AR B R e A
K, EMmEYRRESE, & B KA M HE SR, R 2R . B, BURE B X RS A
[FIH A EG Bh i 22 SRR M A K 22 57, BT S BB M B v 4 MO0 A s FR BB AS R) S 2 W 0 B R 8 %
KA AR, RSB R S i T ERE S —,

3 ERMRESERTHHM

W R & BALSE s RS I > R R T B (BB R B AT, B BCR 578
HEETR) , R BRI BN BEREA BRSO B RS, A5 s R
WMEEANREEFHMRET, REMAYES NNEEX, #AS TEREMEY, BB RE R EE
"%, Keogh BB, ZERAUG 24h I, HUBER E LSS 0e & IR BEH ' ;s Day Al Detling 3535 , B 4= X FR BEAE )
R THEARE Y o Jaramillo F Detling % B8, ZEME IR )5 55 15 R E H1, BV B 7R PY A4- UL S Yo R R B
MY BARESH 3.5 NG, RIS X BTSRRI B 22 (0K 0. Tem, B RBFAL R EE A} BERC I R R 2
XHHRE) 6 £5™) , Steinauer il Collins %3 , B 4 Xt FR BEAE M/ BER Y R A R (65% ) RIERBEAL (18% ) By 3.5
R, B N IR IR, B4 FEME N EREIX (22 ~34kg N/ho) R B 2 TR MBEER ™,
Steinauer 1 Collins YL 3 B H1 X R BEAE Y17 BAL e R & i ™,

B TR HEE B S0 R BERE 0 B £, S M R SRR SR R HE 2 o 32 Steinaver 1 Collins 31K , UK
FE U SE BB R BETE AU IR BT E 55/, BT 4 A UE 230 % R Y, (5 2 R R R BTN 4B X
AR ; FRBEOUR BLA BT 4 — MO 6 8, B 4 2B R R BRI K TR BE A 5, AT & FRUTFUS N T R Bk
BER EREHRERR T,

BHRFERARERER Y SRS RIS . HRE R E R G , TR
KR BEALHE M R B, T 36— 2538 hn 4 2 i B (N FIDHLZR R AME ) , LR B LR & xd 13 N A
#U%) | Jaramillo #1 Detling &I, B REIE L 1 A B8 bl - FUCR R MR 23 RBE 2 575
Tlius 254538 , MBI BV E BB R SRR B & TRBERER™ . T RNHREE, —FEK
HeshpES R AR R R G, R R R B R R RBER I AE N s B — 5 E , M S AR 2 T,
W R SR A A BB AR, BRI A e B SRR IRBE SR L, DS 20 A 25 ) S5 SR e B
PRI, WA, BAMKREE LR B EFRRS, AR ARSMERTR™ , TERES
W R E B TE R TR ME S A TR 150 F 25 R 5 AU B , S 7540 R P 25 LS ek B A A O, R AR
B, BERERE, NG TS E AR RE

B, B R B B e R R R BB 3 SR SR 4 A . BB M 5 A St R
BRI R B X R HEE 3 4R X 7 N LR BEE i3 SR, VT S 7 SR TR B 7 B B K A M
B I RTINS TG , LR B B R BB AN E R
4 RE

BARENIMEE T T R E MR R E AT e REPA, B LR R X2 s s i
BRETEEDTATER " BRRP X M4REE ML ERRAREE W L7 IR ETE
PR (1) A TR B BRIK ok BB s BR S  B i 2 A H SAb  E  ) AR B R B £ B/
= - E =1 E N ERRERTIEY ;(3) ARE R ARG X 4R ENRRREE M C,H C R
B KM BRI 5 (4) FE A RAR R 2 i o R B ER R 2R R0 O e A
WAk, BAR Schwining Fil Parsons 718 7% B FR AR 35 25 3y vh TR} 2R R 28 3677 26 2 B0 R A T B2 57 T 30
EA 18 G RIS IESE

B, B R E AR R & BT R R, 76 i 2SR BRI ZE, 86.(1) &R
Xt FAREE AR R 2620 B MR ) (U202 BV EDRI 202K 80 ) IV PR HEF S (2) B R X RA SRHMEM I N
RYEVE R 5 (3) B R HRIES R 60/ RBEHE B BEER 5 MR £ 5 R B 1 D R 28 3 52 ok I AR L 4
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PLERIBTSE s (4) B IRX E A 97 SR /R FRALRIBT 5T 5 (5) WA 4R R BB N RAUR R, AR R &
Hedtlt N IS5 R
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