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Abstract: The CiteSpace software was employed to systematically summarize the focus, evolution, and frontiers of
agricultural waste management research in China. The results implied that (1) the total number of studies published has
increased since 1992, which can be divided into a steady development stage, a rapid growth phase, a fluctuating rising
stage, and a fluctuating descending phase; (2) the most important areas of research focus were resource utilization, impact
on the ecological environment, reuse and livestock husbandry development, and resource ecological—compensation; (3) in
terms of the evolution of the research, livestock husbandry development was the main focus in the first stage, while pollution
control and resource utilization were the focus in the second stage. Pollution prevention of livestock and poultry and energy
utilization were the core areas of attention in the third stage and, finally, interdisciplinary research on the utilization of

agricultural waste under the constraints of low carbon agriculture has formed; (4) Two typical features of the research
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frontiers of agricultural waste management were a shift in research focus from crop straw to livestock manure and research on

agricultural-waste utilization (especially energy utilization) under the constraints of low carbon agriculture.

Key Words: agricultural waste management; bibliometrics; hotspot; evolution path; CiteSpace
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Table 1 Summary of Chinese papers published in the field of agricultural waste management in 1992—2016

He4 l(E4 WICRFREEE i 658 F B Ll % R IR SR R[]
Ranking Author Published quantity Proportion Year
1 KA G 22 3.34 2010
2 farmy 16 2.43 2013
3 l7pel) 9 1.37 2006
5 S 7 106 2007
5 JE 5 7 1.06 2000
10 BE R 6 0.91 2014
10 JH 7Y R 6 0.91 2008
10 BHLHE 6 0.91 2011
10 TRt 6 0.91 1994
10 Pusger 6 0.91 2012
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2 {E T 1992—2016 AR IE 5P 58 PRATIRAUA IS SC R RN . AXMER I, 78 EZARFRHAHEA T,
Her Rl R 2 28 U A B4 e SR I S A M ELJR ke b 2 o 2 Sk s v DR A B BB} 27 5 R R 5 T 07
JESE 4 R EAR KA T B BE | AR KA R IR S PR BE | P L AR MR 7 B R BRI 2 e 5 P
PRI — AT S 5

F2 1992—2016 E£R U EFYEBTIE XL XNBEE R

Table 2 Introduction of Chinese paper organization in agricultural waste management field in 1992—2016

He44 LXDEA S WK R i 658 i f4 LL 31 HREX
Ranking Institution Published quantity Proportion/ % RFNTE] Year
1 darhofll R 2% 28 B A B B 24 3.65 2010
2 rp B2 B st R} 2 5 BRI 5 BT 15 2.28 2003
4 e Al AR 2 T B B 12 1.82 2007
4 rp E RO R A DR S PR A B 12 1.82 2004
5 PUILAARL B K2 B PRI 2 Bt 10 1.52 2009
9 e L RO B2 B Al B I Al X RIS T 9 1.37 2009
9 VY238 0 R 2 2 9 1.37 2008
9 PUALARMBI L K2R 2 B 9 1.37 2006
9 B B AR R 2 28 5 A LA B 9 1.37 2009
11 Al R T 2= B 8 1.22 2004
11 rh E OB B Al 48 5 5 R SR IF AT 8 1.22 2008

3 HRBARRARMESES T
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TN CNKI edfe T 4805 19 SCRRBEA $e S5 | i 8, AT JCIE W CiteSpace #EAT3E5 1047, AT, 7EAX SR
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3.1 RAEFYBHRAA AT
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Table 3 The keywords and representative literatures of Chinese research on agricultural waste recycling

FAIA] Keyword fRFAHECHK Representative literature

R s K APLEE R CREER) CRIE g PR
Year Name Frequency Centrality Author ( Year) Keywords Cited quantity downloads
1999 RAEYIFEFT 42 0.17 WeHiEE4(2010) 3 6 152
2002 EIRAL R 75 0.18 X ZE R T [ 4 (2010) 3 2 158
2003 AR R R 14 0.02 E RIS (2004) 1 115 962
2004 Al g 74 32 0.02 REZR K55 (2003) 2 60 489
2004 Y RE 30 0.1 AR I 45 (2010) 1 59 1511
2005 HEIA 2Tk 21 0.06 R PREBRAE(2011) 2 46 1962
2008 SRR 11 0.02 IR (2010) 1 33 683
2009 AN 17 0.01 BEREE (2016) 1 — 112
2009 WA TR 14 0.04 ZEB45 (2014) 1 4 1164

3.2 AWIEFFYIXS A S IR R R T

R Al T AR FE PN A AR B MA RIFSE  3X — IS B R R SRR 5 AR M SOk, A XER I, 4
TR OCHEAIIECZ AR 169 UK, A M RIIRIA S 0.3, B FE AR R SGTE L & 8 2 IR M A% O B A %
FEYIHERO A A IR AR P SR AR FE ) 15 U BT IR BRSBTS T AR
530 2 ARG TT 1] (1) AR 5 Y B BTIA SRS RIFTE o 1100, 4% 55 W A6 210 B0 1 P P 11 ot [X 5
BIEPRITS Y GRS 05k XME AR 0] T 38 B S AU 24 A KR 3T e lml B, (2) IR 23R Al
VRSP R IR, G, Aoy g 26020 7 45 4 D7 RRASE A, A3 A 17 AR 7 0 A 0 5 R S s e A AR P 1 75 SR

[IF S

F4 RUEFYNESHENZIMPXHARTHXBERSRRESTH

Table 4 The keywords and representative literatures of Chinese research on effects of agricultural waste on ecological environment

et Keyword -2 3CHR Representative literature

BIGED B Bk bt (R CREEG) SRR gy PR
Year Name Frequency Centrality Author ( Year) Keywords Cited quantity downloads
2002 BEHEIR 83 0.22 X554 (2002) 2 289 1167
2002 15 YLt A 13 0 fi Al 4£(2013) 2 19 782
2007 LA 10 0.02 SRR (2011) 2 6 166
2008 Y 21 0.03 ZE IR AT EAIN (2003) 1 126 591
2012 WEIE g 14 0 XIMESE(2010) 1 59 1015
2013 HES A 10 0.01 X R B IG5 (2010) 1 35 512
2013 Wb 10 0.02 P4 (2016) 1 — 8
2014 Bl b £ g 8 0 BB (2016) 1 — —

3.3 AEFYM S & Bk A R

5 RE T ARSI S B Ol & I X — 58 P m i S H ) S AR P STk, AHER B, %
WP P R A T el o AN R S B DAL R T B 0 B ol A g ez Bt sE i B0 AR A SCHA
SRAFAR R L BEMR Y 2508 I 2Rl ik, SRS FFIR A (2 B R AT T A 5 B PR 22 X afk A 21 T2 JE RS AT
Fr A RN AL [ RIUEA T T IR0 5 9 75 7 AR O AT T ARBRZR B T 114 B A0l R J TR A5 A A 7 T4
T HESE ol 5 AR AR IR S BRI A SR X5
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x5 RUEFYIHRASERLERRERIHRHXBRSARECH
Table 5 The keywords and representative literatures of Chinese research on utilization of agricultural wastes and development of

animal husbandry

KH# R Keyword fR M SCHR Representative literature

R s K ALEE R RS SRR g PR
Year Name Frequency Centrality Author ( Year) Keywords Cited quantity downloads
1992 Febll kR 8 0.04 HEZE(2001) 7 1 14
1993 TARALE B0l 5 0.01 W F5 A (2010) 1 16 443
1994 ROl &R 29 0.24 TRAFHRLFN L AR (1994) 1 4 110
1994 FEiFF R4 17 0.07 VA4 (2010) 2 1 97
1994 - 7 7 0.04
1998 FEFFR & 5 0.02

3.4 RAIEFEYIRAE S AMERT Y

6 W T ANV R TR AL A S AMERF G 3K — B 5 A5 A0 A iA] 5 AR R P Sk . R A BN R AR
FAM G W TR DA A S AMERR I Al R 7 ot A A SAMEBOR SR PP 5 28, [FRE, AR 6
AHER B ZAF S OCEER A R A MR o 0, BLARER P SCHR Hh iR st (8] 248 v T 2014 B 2015 4F, Btk AT
IR, A S5 W BRI A A S AMEE AR S BRI 5 5 24k T

F6 RUEFMWERUESIMEPIHARNXERSA T M

Table 6 The keywords and representative literatures of Chinese research on ecological compensation of agricultural waste recycling

K] Keyword RFEMESCHK Representative literature
, \ v s S b e T#H&E
RIAED ks WK PO (R CREED BTt A
) Number of . . Number of
Year Name Frequency Centrality Author ( Year) Cited quantity
keywords downloads
2003 it i 10 0 37 AN 5K 5708 (2003 ) 4 6 77
2003 BORAT 2 0 BINZE4E (2011) 1 21 749
2011 logit 6 7Y 3 0 BUERSE(2015) 1 1 202
2014 cvm 4 0 TR (2014) 1 5 539
2014 AR 4 0 A A 45(2014) 1 4 362
4 RPN EED ST

AR SC LA FE 3R 0 32 SR AR B (SRR MR = 5) SR M AR B (SR rh A b P = 0. 1) N, 2545
i) 2 [A] (0 o SCI 2R, 42 IR B (] S AR AR I 5708 BRI A X A5 0 4 R 4 BB

BB (1992—1998 4F) ARG RO E SR SE RO AR, RE 7 b E ol & e “f5
T REFFEAL” < TRl R JE < AR R R Ol A OB R A HE R B, X — I B R R R
BRI, X ATRES T E S A I ECR A O BRI, 1992 45 5 H v UM TAAR T
55 BEINATT e B AN BT R A1 IF L R AF B2 U5 R Ak X R R & Al (3 ) (0 % (1992)30 5 ), ZioK
A ORI NE B AR, MR LRI, i, —Se g L AR B POl ™ « fEFr R4 4
FEHEAT TR, AERSFFIR & /N @ S T AR S 2 )5, T EBUMERTTF 1996 4 10 A %45 T (1
5 BEINATT e A BT 1996—2000 454 [ F #3785 20 18 i I H A& J 49 22 (1438 1) (95 & (1996143
5 SRS AT IR R I H BYESE, LTS R T — et e R AT SR R T B R

55 BBt (1999—2003 4F) - i 5% $A R RV R 529015 e BiiG SRR R H . R 8 i B & R
CRAEDIREFE “REFFAAL” « BRURAL A FH ™ S5 SCHER] T 0, AH AL T 50 — B B, 1 9 B A0l 2 7540 45 B G 1
AMUURBR T FEFFFRE ™, WARFE 0 H R ) W A 4, 1T 2002 4FTF G5 R G & & 28R s A IR AL B A2 11
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9 1 iyl 2 IE 1992—2016 AFAO B FE YA BRI« i PR B AR HE 5 AT IR ST 7

FASRMTTE b, rh i 25 iy DUB R O F2 0 Je i, e i 5 o S TE RETRAL IERHE . tedh, Bk = 15 Horp ik
B RS RS A 2001 AR B R AT AERE” . Al BERYAR RS , 763X — B Be, i R BURHR T TR R VAR VR
FEATAERE R ARIRE MR, e G AT T (RS AT AR BE RN 2545 RIS BEIME ) (O T80 2001 AFRK =5 AT 558 TAR Y
B ROE ) SFBOR S

F7 RUEFWEETEPCHRE M (1992—1998 £ ) KX iR
Table 7 The keywords of the first stage (1992—1998) of the Chinese study in the field of agricultural waste management

IR P! A ot AR Pt IR LA ¢
Year Keyword Frequency Centrality Year Keyword Frequency Centrality
1992 Fell ke 8 0.04 1994 FiFraEAL 10 0.11
1992 Nt 8 0.01 1994 R 7 0.04
1993 FEEFH 5 0.05 1994 el A7 7 0.11
1993 TR E Holl 5 0.01 1998 AW RER 8 0
1994 FHol kR 29 0.24 1998 F AT et 5 0.04
1994 FEiFrF IR 17 0.07 1998 Fifr I & 5 0.02
1994 PR REDR 16 0.08

F8 R EFYEIE G PR E M B (1999—2003 5 ) By KA
Table 8 The keywords of the second stage (1999—2003) of the Chinese study in the field of agricultural waste management

HIHAESY A R LIEDL AN AR P iatil AR AP RNIN i
Year Keyword Frequency Centrality Year Keyword Frequency Centrality
1999 RAEFEFT 42 0.17 2002 5 QLA o 13 0
1999 SR 11 0.11 2002 FERMY 6 0
1999 FlAE 9 0.07 2002 TR AR 5 0
2000 FEFFRIH 8 0 2003 IR R 14 0.02
2001 FEFT5Ebe 15 0.06 2003 R 10 0
2002 HEEIR 83 0.22 2003 FEFFEH 10 0
2002 AR 75 0.18 2003 Al 6 0.02

55 =B BL(2004—2009 4 )  AFFE A  NAOLE S REVR LA S S R Y Bt R 9 i, X —
B B TR B ey 1) B GRLE: “ AROML R 7840 (32 1K), R BT R FEFF i N — ARG 23 WL 04 2 TR < AR VE RS 17
“EEIRT BT AR E TN R — A HE SRR I AE AR5, (A3 — 3212, 2004 4F B« A=
JFRE” LB B —— R RO PR B 0.1 A SCHETR] , 2 B 2 R PR 3 TR I — B 0 PR R e
KAEYIRREMRFSE . AT RERIAEIE: , 2004 4, AT PR RE VR 7R et SIS I N S 1 T 32 67E . Bilan, AifEshar
FRAERRIRA T (0 & 8, [ B ARAG 1 (T A BB TR L 2004 , 56 EBUR A T (i b ML SRk R) . 25
LAY SE R AN AR (2008 4F) | CFEFF & HL” (2008 4F) VRATRE” (2009 4F) JRIER T 2 E AT 1xF AR
FEREURI DG . Ak, 2006 45« B B FRIE " N SRR, X R A S I BERE S I B B FE RIS Y BTR
FELER] T X —Br B, X AT AES 2006 4F 7 A (AR RILAIEE HOE) B IER P TH L

SEDUBYBL(2010 AEEA) (ST ST ARER 20 31T B9 R R SR R, 36 10 280 B4 56 R T
H, 3K — B B BRI T B 5 B0 3 b AL AR E L BEAS DS IR el R Fe e RAL O 9T, SO & 1 14T
X & A IS ; BEA M HRIE 2 1 v X 3R R U Sk, S ISR J2 T AR AT R S R A 9 5 B
FEF1E AR 3 WA 2 3700 A A5 IR 52 M0 1) SCRiK , AT 66 52 ) A0 A R ) T 5 e | T R B R Rk
JEFEYIRE R BUR . b SRR AU IR E SR (2013 4F) Wb (2013 4F) KT 0, RUIFEX —
B B AR 20 R B Al B 7 4 ) P ) REURE 5 FDER XH IR AL 2 0 X SRR 5T, LA B A B2 IR T, SRR B, A
CiteSpace FEHUH SCHRAK T , 3X — B BE K ZBOCCERER Y S B T A8 A0 8 579 ¢ WAL I 55795 B HE O 1wl
HIBFSE, AT RE A9 i B 2, 7E 2009 4F 12 H BF A< By Rt 5 0 K 25 (The United Nations Climate Change
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Conference) H JF Z I, v = BUR 4 Hi 1 21 2020 48 B0 ] A A= 77 G B — S A0 DR AR AR T 2005 4F FEAIG
40%—A45% W) B b5, MiZE S — B bR o A0 SRR AR M 1 & J 1 NN /e — 8 R 3k 2l 1 AR
A T 2010 4R B
F9 Rl T TR U R SCRA R B S BV ER (2004—2009 £F ) Bk 2R
Table 9 The keywords of the third stage (2004—2009) of the Chinese study in the field of agricultural waste management

& AR P! BT/ LAl G IR0 pS it K AN 3
Year Keyword Frequency Centrality Year Keyword Frequency Centrality
2004 Al 7w 32 0.02 2007 LA 10 0.02
2004 EX7/)ina 30 0.1 2008 L) 21 0.03
2004 RETRIN 7% 8 0 2008 FEAF A H 11 0.02
2005 TEIZ T 21 0.06 2009 AR 17 0.01
2005 RIEas 5 0 2009 AR TR 14 0.04
2006 HEF 30 0.09 2009 Pl sas iy 7 0

F10 RUEFMEBGHP AR ELME (2010 EES) HX R
Table 10 The keywords of the fourth stage (2010—present) of the Chinese study in the field of agricultural waste management

FyGRE R P! IR A el G AR pS it K S ALY
Year Keyword Frequency Centrality Year Keyword Frequency Centrality
2010 TR Y5 Y 10 0 2012 g il 7 0
2010 A FRAE AR 9 0 2013 HESK 10 0.01
2010 Hel 5 0 2013 i mle) 10 0.02
2010 (R4 5 0 2013 ISR 6 0
2011 PEFL 10 0 2013 B AL 5 0
2012 IS TACE 14 0 2013 PV IEFH T P 5 0
2012 RPATH 9 0 2014 - Hb £ 107 8 0
2012 FEfgis g 9 0 2015 S YLpiG 7 0

5 WRRAAH

ACSCR M 5] B SCHR RS 0 M AR 5) XYY B 07 M B 690 6 B AT B ST St
XESCHRSIT ) 15 A RF s, T LA S I LA 5 O 52 SUBTIY ., 2 11 445 T B 3o e
CUES TR

& 11 TOP10 X#kzRIIA
Table 11 Top 10 Keywords with the strongest citation bursts

P st R TG A SEAC [A] P! R IR GLI ] S|
Keyword Strength Begin End Keyword Strength Begin End
AL 4.4004 1994 1996 TR R 4.1090 2008 2009
FEFr g4 8.4440 1994 2001 L E 59 5.7284 2011 2013
RAEWIFEFT 4.4370 2005 2008 Ey- el 8.7938 2012 2014
e R 4.2156 2005 2008 BEIRALFI 6.0105 2013 2016
MBI LT 4.3775 2005 2011

HH e 11 AT, v AR I 374 8 BRI 9T 28 B Bl 9 S, BLAR /97 3 /DL b B ik B 8.7938, Hik
Hy 8.444 , FACH BTN RILIAEAE 1994 4 UEHH 1994 4F J5 v B A b Bk 3 045 BRI 95 2 7 5, 1 1994
AETEAL T RSO AL ERAR 0SS — BB . 1994—1996 4F  1994—2001 4F 56 Hi ) 28 4k 2 fi v 40 ) kg “ R FF AL
“REFFIRART  ULPHAETZ B BN AR F- 00 28 -5 8 0l R S B 22 1) iV IF 9 4R 5 2005—2008 4F ¢
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9 1 iyl 2 IE 1992—2016 AFAO B FE YA BRI« i PR B AR HE 5 AT IR ST 9

IR AR AL R e i N RAEIREFT “ L5 A R, 2005—2011 4F 4 3] 28 b % B i “ TR R4 3%, 2008—2009
AR DGR AR AL R i R o RS AF R LT DA G BIR) JEAR b 5 i S A AR R A B B BT I, 1 BH 2 Uk Al
J% 3 0 B IRAL (U RE IR AL ) R R AR A 0 1 B0 28 55 1 B 2 20 BGR 43, IEAE A v B RO P Hp 8 kR 1) —
o B R T HR 9T, 7E 2010 4FJ5,2011—2013 4 2012—2014 4F K 2013—2016 4F 5 ir) 28 fk R
o R A RS BB FEET < BEIRAL R . Hoh S A I R TR, R X e
AT AR s 8 OS2 AT “ AR FT " A8 S B & 3808 . — 71l , biE & S F 0l
(TR A J , KR I B B 3B i A T P ARG e, S D THE S Rz e Y S — T, B A A
B A NUR A —E B A B B SR SRR A MR R R T R S S A R A T A
“CHERAL R ST . PR, < ROL P TR < B S A N SR IEACA Bk T I A 5 v R Y e A e
IIA) , BB i 1 Rl 55 ) A FRAH ST G i e AR SOURB T IRl 29 KT A Al %2 53 4 R F ) Rt 2 AN T TR Ak
R

6 WMREL

Zend 25 SRR R ESEAR T X O R S BURTT T2 MR 2 BIE . A RO E 798 B
FEE LT TR M (BT ARAN A B R B ZE B PR 25 SO Al b A, RO S A 3 H 4
B R A5 2 S B G P A9 2 A I R RO B S A BRE TS AN WA R R B A S Ty, AR SR
FEL K19 ( CNKI) FRISR Y 658 J ST WIS XS G, MSCHR T 22 8 1 AT, 32 H] CiteSpace {5 B TR
it e A ST BRI ST A R K A5 AT T OB RIS U998, sl TR e A B, 1992 4E LU
K AV ST BRSO SCHR R i A R S D T P AR R PR K P B T
g R4 AN B, TS AR T BT R AR T AR SEY BT IR A R SR R S IR 5
i AV B SR S 8 Mol K i A RSB IR R 254 . DNIHE] BN 1] KR T, AN TR] B B A BIF 5 4
SRR ERART S WS HRSA—TF IR SR AR TIE— D EE LA SE T 1], BEE BEFE B JRZ TR AFIRR (Y
AW ZFHER B AT Z ook R . IR — B BERE TR MOl A R, e R AT SR AR IR Ak A R
TR E O A SR, B T BRI L {5 Qe Bia A BEIRAL AT WA R G F IR < AT
A BRI T SRS, P35 — B BEARAL 0 - & & IRAE TS SR 1 S BRI AN - b Ik 547
AT RERT AR AR A O R] , 5 JE TR MR AT AR AL R FE YA R R £ B AR a0 T
PG g BB M R AT FRA REYR < 25 oA 7 A SR I . PROTOCBRER] Y JH2E 5 R T B 1 X e
TRV R 5 W78 BRI 6 Je b 3R A ER 40 WL 2 PR

BB SCHRR I AV IR FE PRI DTSSR BT I RARRAIE . — 2 X T A 2 5 0 A8 BELAE 52 1) B 1 IE R AR
WIREFFe o & 26l IR X TARBR AT AR FE AT R 2 A W R AL IR R e, —3& | %
T RAON T FEETTIRE 2 — A7 i R, X E A 75 YRR By, XX — O T A 050 2 8 DTG e 2 5 1
LRI B & PSR R A GEIRZE | AR ARV PR 57 4 A8 BRBIE 5 H T s 1405 P 9 9 MR, 3 A s T A4
MU A R b R T RIS A R Y 1], A4 7 B S B A (U2 RETR AL ) A Hh T s ) 52
2% 14 IS 18T LA R 2 A5 A A O A 57 9 DA R P e A S A 2 (B A A AR — 2D AR T A
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