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A bibliometrical analysis of status and trends of international researches on the

agronomic and environmental effects of nitrogen application to farmland
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Abstract: The primary topics and trends in the development of research on the agronomic and environmental effects of
nitrogen application, both in China and abroad, were analyzed to provide references and highlight opportunities for future
research in the field of farmland nitrogen application. The Institute for Scientific Information (ISI) Web of Science database
was used to retrieve Scientific Citation Indexed (SCI) papers published (1957—2014) on the topic of “nitrogen fertilizer
application,” and literature relevant to “ agronomic effects,” “ environmental effects,” and “ appropriate nitrogen
application” was extracted. The bibliometric method was used to analyze the main focus, research institutions, publishing
journals, and citation indices of the publications in each research branch. A total of 7,460 SCI articles on farmland nitrogen

¢

research were published during this period. Of these, 2,773 were related to “agronomic effects,” which mainly included the
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effects of nitrogen application on nitrogen use efficiency, soil organic carbon, and yields of wheat, corn, rice, and
soybeans, as well as other crops. There were 1,609 articles related to “environmental effects,” which mainly included the
effects of nitrogen application on ammonia volatilization, nitrification and denitrification, greenhouse gas emissions, nitrate
leaching, groundwater quality, and other environmental topics. There were 408 articles were related to “appropriate nitrogen
application,” which mainly covered the aspects of quantity of nitrogen fertilizer application and field nitrogen management.
Most of the publications were by researchers affiliated to institutions in developed countries in Europe and North America;
most of the publications in mainstream journals and the most highly cited publications were also by researchers based in
developed European and American countries. However, research on farmland nitrogen application has developed rapidly in
China, and some institutions, including the Chinese Academy of Sciences, China Agricultural University, Nanjing
Agricultural University, and the Chinese Academy of Agricultural Sciences, have gradually become global leaders in this
area. The bibliometric method can be used to analyze the primary topics and developmental trends in research on nitrogen
application. Currently, investigation of the agronomic effects of nitrogen application is the main focus of research on
nitrogen. Research on the environmental effects of nitrogen, especially the impacts of nitrogen loss on water quality, is
receiving increasing attention, because of serious water quality problems around the world. Tremendous research
opportunities lie in development of appropriate nitrogen management practices that could simultaneously guarantee food
security and environmental quality. China has only recently entered this field of research, with few highly cited articles in
well-recognized international journals by Chinese researchers, but the research capacity of Chinese institutions has been

growing and their research achievements have increasingly been recognized by the international community.

Key Words: nitrogen fertilizer application; Web of Science; agronomic effects; environmental effects; appropriate

nitrogen application
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1 HE5F®

LA TST Web of Science %t 4 ) 4B I M AR RIS B2, BRAE J R[] )y 1957 4F 22 2014 4F- 8 H , i Juxt“ 4
FH o EAETE ] A SCI iR SCHEAT A 28 Kldl 15 BE L SCHR 7 2 2R3 73 r , K &R SR (TOPIC: (( Farmland
or field or agriculture or farming) and (" nitrogen fertiliz * " or "N fertiliz * " or" fertiliz * nitrogen" or "fertiliz *
N"))) ,1E SCTEUREH A3 4R 3L 7460 F , Horh Article 13 6882 Ji , Review 130 196 f o 28 J5 A
7460 T 18 3CHY R o IR B 5 AR A ARON < BRSOV i R 2R A DG B SRR, P e R ek
JO7” WFFEAR SR SCRR =29 S BN AR RSN B oK KRR R AR i VBRI 152
5 PRIV BIFFEAR S B SR 32 280 K B R HIN 45 % AL ROl Ak R = U HERR AR ER MR 2% T
KK I AFEPAEE P R RS2 IR, 5 3 RO Ui WE ST AR DG Y SCRIR 3 20 K I o RIS B A5 DG B i)

XGRS WF 55 16] A AE 5 SCHRAF ) Excel SETTHAH B B , SR FH & SOk A 5 OO A T 460 R
ROSEAIFFE BIRILRG | 0 RSO ) A5 AT IS A, 00 D v A0 O B 1) MR DG O 28 B PR RS B AT T 58 20, e i
PILISE—AEH B —T RN bR, R T 12 2% 435 28 6l F & 1) TDA ( Thomson Data Analyzer ) 514, W5 45 &=
I B S B R] 5 4 v O B AL R A T AR S 0 A L BURH L OGR4 , PR 2 AR ELOC R I M G R R EE 7S T
A5 KT Z (W] I ) S R | TRT P A R/ N R AL 5 X — S BRI A SCRR B 22 /0 | a5 22 () 2k ML 40 3RS 7
AN SCBRER) Z [A] (AR DGR JBE | 20 O AR DGR B B X %%

2 H#ER
2.1 REFENFGE
2.1.1 ®AR#ME

2% U B RN AR A RS I SR 2773 T, 20 S ENEXS /NZE oK KRR R AR e i
R AR A BB RE 0 | 3X — A5 5 )b 0 s 43 DG B i) 3 A0 45 5 AR S BUAH 5C 1) Wheat  Maize |
Rice ,Winter wheat .Zea mays  Triticum aestivum ,Crop %5, 5YE#) /= & A HAY Yield ,Grain yield ,Biomass %, 5 %
E IR0 A A5 Nitrogen use efficiency \N uptake \N use %5, DA f 5 3 A8 I 40 I Soil fertility |, Soil organic
carbon 55 (R 1) o ZBIFFE 5 18] T~ B R AT OC S 1) 22 [] B AH DG OC R L s (181 1), A DG B R) 22 ) 1% SRR B A6
IIHL, BERIOC TR WA A O TS 28 W0 SIS 53X — AU S A 3R R AR AR R PR /N 22
(Wheat, Triticum aestivum ) . 1 K ( Corn; Maize ) , K # ( Barley ) , K & ( Soybean ) 5 & ( Nitrogen ) .
( Phosphorus) FF LKA &, AL FH ( Nitrogen fertilization )  #FAE ( Tillage ) 5545 PR it X VE 4 7= & ( Yield,
Biomass) JKAEH I 5% ( Nitrogen use efficiency, N uptake ) 5 75 1 B 5 0, LA B 560 it T ek = € HE 7 ( Soil
fertility, Soil organic carbon) BYSZINEE HEAM, X —8F5 T, "N ARIC IR 2 (Urea) 2% FH BB B1RE, 358
R (Soil N) XHEPE MU ( Nitrogen uptake ) A B EPERZ A, I AL VIA R R R
2.1.2 WHFEHLA

TFIEAR M RNE it FH AR 2 B8N F 58 A LA = A 7E 6 58 AN (€ 2) , & SCERT 0 R PF5E AL
R BEINERIA 1 K, &K T 149 RS, & T HARE Z 5L, rh E RSB & £ T 118 5 SCI 3L
i HRTE AR EREE A, R EAOEREL 99 e SCI 183U R 6 Ji AR = 5 e oh | v [ Al R AT sl R
F R S SR BRI AL, SCTEX — 5T U [ 8 B 2 AR F TR AR 4 & b i R, A& oKk
[ WA A4S | 5 A« AR B ST AU N E 2, b | EIRE 45 | 5 2R A T B R B
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Table 1 Top 20 word frequency of keywords on the topic of agronomy effect

B o U o
High frequency keywords Word frequency High frequency keywords Word frequency
Wheat 241 Soil fertility 81
Yield 241 Corn 80
Maize 171 Biomass 79
Rice 147 N uptake 71
Grain yield 135 Soil organic carbon 77
Nitrogen use efficiency 118 Nitrogen uptake 76
Winter wheat 100 Barley 75
Zea mays 90 N use 74
Triticum aestivum 89 Soybean 72
Crop 85 Soil organic matter 69

F2 REHMFEEXXEFHAIAHME
Table 2 Top 10 affiliations with the most published articles on the topic of agronomy effect

He¥ fEHE DL B E s E %

Rank Affiliations Number of articles Country
1 Agr & Agri Food Canada I Ry B AN B 149 IEN
2 Chinese Acad Sci rh E R B 118 G|
3 USDA P& 99 eS|
4 China Agr Univ Al KA 65 i
5 INRA OB BE 57 ey
6 CSIRO BCHRRL 2 S Tl IT 42 50 WA
7 Nanjing Agr Univ F R 44 i
8 Int Rice Res Inst I B K R F 5 41 B[ -
9 Univ Calif Davis T 2 B A i A% 40 e
10 Islamic Azad Univ i e TR RN 37 i
10 Univ Hohenheim e R IR 2 37 =1

2.1.3  FEWFIME G

Tl A T RN AR “#A8RAT 5 SCI I SCHYHA T 3 ok A WS & b [ 5, B2 AR AR DF 58 s BR ROl
WFFETT B R A 5, R SCRAHEZ 02 A9 TR A 7 22 5945 5 63, Herb & SRR =44 B9 TR0k A g 22, 23
)& FIELD CROPS RESEARCH (184 f% ). PLANT AND SOIL ( 137 %) A1 NUTRIENT CYCLING IN
AGROECOSYSTEMS (116 f%) , H At Al & SCit ¥ 76 100 F DLE, E2k [k E L& K, 28 B M E 4%
(%£3),

TR R 5 18 SC R BORWSE R A KB TR (R 4) 805 IR i 18 SO P 1 7 LV IR 2 )
Kuzyakov, Y F 2000 4 7E SOIL BIOLOGY & BIOCHEMISTRY 2% & I+ /& 3% )18 3C Review of mechanisms and
quantification of priming effects, SCHIHE T A& H L1 C N JEFRHLEI S ma 2 b & TR SF 0 R 1)
M ZIESCRRIGHEI T 611 K, WIS, 95 BCHRTE BT+ A28 SCBA K A EAORMIF R, 1t
B b B X — AU AT SR R A T
2.2 IRESLIE
221 BTG

3 S R PR BB FFE Y SCRR 1609 F , 322290 K 3 FUIE bt HI % 4% % i Ak e il Ak L

Em
ik
AT
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Fig.1 Affinity diagram on the topic of agronomy effect
PRHERL AERRERIRIS T KK BT A5 PR R 2 A5 e, 3 — AR5 ) L ) e OGS e] E 2 dE 5 E A A WA
J1 Nitrous oxide . Nitrate . Ammonia . Ammonium , N , O, Nitric oxide i s 5 KR B K FF B2 AH 55 B Denitrification |
Greenhouse gas \Nitrate leaching ,Leaching , Environment , Water quality , Emission factor (RS, ZEE S
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Table 3 Top 10 journals of published articles on the topic of agronomy effect
; V36 2013 MK T
HRE ISR " = EF3
Rank I ol ne Number of Impact factor Count
an ournal name ar[icles in 2013 ountry
1 FIELD CROPS RESEARCH 184 2.608 faf 2%
2 PLANT AND SOIL 137 3.235 of 2
3 NUTRIENT CYCLING IN AGROECOSYSTEMS 116 1.733 =
4 EUROPEAN JOURNAL OF AGRONOMY 96 2.918 e
5 CANADIAN JOURNAL OF PLANT SCIENCE 79 0.921 JIE-VN
6 AGRICULTURE ECOSYSTEMS & ENVIRONMENT 74 3.203 of 2%
7 CANADIAN JOURNAL OF SOIL SCIENCE 71 1.000 IE VN
8 JOURNAL OF PLANT NUTRITION 67 0.536 KHE
9 BIOLOGY AND FERTILITY OF SOILS 62 3.396 ]
10 SOIL & TILLAGE RESEARCH 57 2.575 nj 2%
F4 REHEHFRHBNHIHRIET
Table 4 Top 10 published articles of citation rates on the topic of agronomy effect
HE# S—1EH Fe it g IR P
Rank The first author Source Citation rates Country
1 Kuzyakov, Y SOIL BIOLOGY & BIOCHEMISTRY.2000,32.1485. 611 1l
2 Bouwman, AF NUTRIENT CYCLING IN AGROECOSYSTEMS.1996,46(1) .53. 364 faf 2%
3 Vickery, J A JOURNAL OF APPLIED ECOLOGY.2001,38(3) .647. 300 el
4 Peoples, MB PLANT AND SOIL.1995 174 ;3. 272 BKFE
OURNAL OF THE SCIENCE OF FOOD AND AGRICULTURE.2003,83 ;
5 Dumas, Y J ’ 262 [
(5):369.
6 Foster, BL ECOLOGY.1998,79(8) :2593. 225 e
7 Justes, E ANNALS OF BOTANY.1994,74(4) :397. 220 Pl
8 Chantigny , MH GEODERMA.2003,113.357. 198 IEN
9 Cassman ,KG FIELD CROPS RESEARCH.1998,56.7. 192 AT
10 Lawlor, DW JOURNAL OF EXPERIMENTAL BOTANY.2002,53(370) .773. 182 e[
R 5 IMEHAFEBATZ ALK EIT R
Table 5 Top 20 word frequency of keywords on the topic of environment effect
B A o B o an it
High frequency keywords Word frequency High frequency keywords Word frequency
Nitrous coxide 235 Nitrification 70
Nitrate 171 Methane 68
Denitrification 116 Groundwater 63
Greenhouse gas 114 Nitrification inhibitor 57
Nitrate leaching 111 Carbon dioxide 54
Ammonia 108 Water quality 50
Ammonium 101 Crop residues 47
N0 96 Carbon 44
Leaching 94 Emission factor 44
Environment 87 Nitric oxide 44

A Z [ AR DG OC 2R B s (181 2) 2% D R] 431 AFDGE 0, 150 B RUIE 198 PR B 30007 18 R ok i 3 L ), T el I
T FE J5 1] 38 2 5 A AL WA ( Nitrous coxide ) | H ¢ ( Methane ) | — 48 £k ik ( Carbon dioxide ) 45 i %5 S {4
( Greenhouse gas) FHEL ( Emission ) 2 HHEG R W K- ( Emission factors) , L& &% & ( Ammonia, Ammonium )
P& SR B ST N2, LAk, iBFR &L ( Nitrate ) 2 HHE/K ( Drainage) % ( Leaching ) % 7K {4 ( Groundwater) .
JK L (Water quality ) Y45 8 5200 | SR FHAH ¢ 2% i ( Mitigation ) 15 i 40 A £k 4110 1) 351 ( Nitrification inhibitor ) 411 il
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A L, AT A/ 28 SR HE O SR R 3 bk 2% o AT, FR 3R (Urea ) A 2 ZRUIE 1458 8800 A 52 ) 32 22 44
BE PN bRic B AR MR H T3 AR T B, i 4k ( Nitrification ) 5 S A 4K ( Denitrification ) S P 4> ¢ B 25 V) ) i 7
W R BRI ZRIE W YRR A
222 BN

UHTF AR H AUt FH PR B OV S (DA AR 22 | & 3R SCI i SCiR 2 ML 3 2253 A AE AL SE RIS Y, BR
P A X — PR AL 43 DG (R 6) , b b E RN A B AR IZ S A R T 159 Fi SCI SCE, ot /& T Hofth
2 FE ST FERU , L RO R | R AR R A [ RO B2 B 7 12 U A St 1 s A BRI 7, X i
B rp [ & 2 R B I RIS it P S 207 )™ A PR ()R, A R I — ()RR BS . S N
KW ERARAEH AR IR, R E AR EBE R TIL R T 75 7 SCLit 3¢, HEA 23R AL, I KAk
v el B ER AR T 68 Jai , HETE 2R =00, A, HAS 422 SR HE ARG B EZEARZ T
AR IR R

x6 MR FBMEXER AN

Table 6 Top 10 affiliations with the most published articles on the topic of environment effect

Hey VEE DL 1B 3C P
Rank Affiliations Number of articles Country
1 Chinese Acad Sci Rl B 159 |
2 USDA ESEcp il A 75 e
3 Agr & Agri Food Canada g Rl KAl £ b 68 JIEYN
4 China Agr Univ rhE ARl KA 55 i
5 Natl Inst Agroenvironm Sci E RN A ARG BT 38 HAs
6 Nanjing Agr Univ [V A NES 34 [
7 INRA HEAO BB T B 30 %
8 Chinese Acad Agr Sci i E el BHE B 25 i [E
9 Michigan State Univ BERRAR N 3 K2 24 1=
9 Univ Wageningen & Res Cir LR TR 24 =

223 FEBITRIAET1C

T4 R FHERBEROM 98 SCT 38 SCRY I T 3 2ok [ W6 A8 R, YR 8 BT R Ak A/ E 0ot |
TANM R E R, & SCRHES BT A RO A 8 0y, Horpwg 22 4 40y 5 3 4, fl 1y, Hof
Bk B H AR RN & K, &k CaHEA T = 2 09 W Pk A fir 22, 430l & NUTRIENT CYCLING IN
AGROECOSYSTEMS (122 %) . AGRICULTURE ECOSYSTEMS & ENVIRONMENT (109 4% ) Fl PLANT AND SOIL
(95 F) , HABIA R & SCRIIAE SS MLV T (£ 7).,

FR7 INMEHMFBAXEFAIAIET
Table 7 Top 10 journals of published articles on the topic of environment effect

R ICH 2013 sZ M ¥

HeF LRI P P
Rank Journal name Num.her of lmpact factor Country
articles in 2013

1 NUTRIENT CYCLING IN AGROECOSYSTEMS 122 1.733 fap 2%
2 AGRICULTURE ECOSYSTEMS & ENVIRONMENT 109 3.203 i
3 PIANT AND SOIL 95 3.235 faf 22
4 BIOLOGY AND FERTILITY OF SOILS 55 3.396 8]
5 SOIL USE AND MANAGEMENT 42 1.968 e[
6 SOIL BIOLOGY & BIOCHEMISTRY 40 4.410 BeE
7 ATMOSPHERIC ENVIRONMENT 38 3.062 i [
8 AGRICULTURAL WATER MANAGEMENT 37 2.333 fap 2%
9 SOIL SCIENCE AND PLANT NUTRITION 35 0.753 SN
10 CANADIAN JOURNAL OF SOIL SCIENCE 33 0.921 JIE-PN
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Fig.2 Affinity diagram on the topic of environment effect
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8) o Herfr, B 5y e 9 18 S 1 [ B UV B K 5 1 Kuzyakov, Y F 2000 4F & 3R AE SOIL BIOLOGY &
BIOCHEMISTRY #9718 3C Review of mechanisms and quantification of priming effects , SCH' F 23118 T 4 H 113
o CON PEFRHLE K sz P2, H RS S I 611, IZBIFGE U, Bk 5 A5 CHEFE 1 -7 118 SO PO s
ok A R B RHIT R 125 23 )2 v R ARl DR 2 Y 1 g S A R v 0 2 B i ot TSI S8 BT AR R IR BB 1
Fh EE X — ST R 27 T — s B, T2 3] 7R R T

®8 MMM FBHE AR H SIS

Table 8 Top 10 published articles of citation rates on the topic of environment effect

H4  HEE B3 TR/ H%
Rank  The first author Source Citation rates Country

Kuzyakov, Y SOIL BIOLOGY & BIOCHEMISTRY.2000,32(41955) :1485. 611 [

2 Wrage, N SOIL BIOLOGY & BIOCHEMISTRY.2001,33(41986) :1723. 488 i ==

3 Bouwman, AF NUTRIENT CYCLING IN AGROECOSYSTEMS.1996,46(1) :53. 364 faf 24

4 o, XT PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES 275 P

’ OF THE UNITED STATES OF AMERICA.2009,106(9) :3041.
5 Treseder, KK NEW PHYTOLOGIST.2004,164(2) .347. 251 [
NUTRIENT CYCLING IN AGROECOSYSTEMS. 2002, 63

6 Zhu, 7L (41673) :117. ’ 234 [

Foster, BL ECOLOGY.1998,79(8) :2593. 225 eS|

Valiela, 1 ECOLOGICAL APPLICATIONS.1997,7(2) :358. 220 EH

Justes, E ANNALS OF BOTANY.1994,74(4) .397. 220 HE

10 Adler, PR ECOLOGICAL APPLICATIONS.2007,17(3) ;675. 207 eS|

2.3 EEMAEMR
231 WHIEH

Rk P S Ak 3k Bt 28U T 9 9 SR 408 s, F- 2800 R /UIE e i 0B it EUKF RUIR A R A X
— W5 7 T) 1) o A0 S A 1] 32 A0 5 & ( Nitrogen, N) FAJifi FH ( Application ) | % P ( Management ) . Jifi FH B [8]
(Application time) Jiti {3 & ( Fertilizer placement) 25 (32 9) o M5 i A5G i 1) 22 1] A AH 5 5 2 181 7 (1]
3) & K B 1A 43 A AH X 43 HI, U I R e A HH O R R B I BF SR T R A £ BT M i ((Yield ) | B
( Environment) (& 45125 (N loss) AHFRERWKE ( Nitrate leaching) | %5 [0 4% 5% ( Spatial Variability ) LA S A7 15 45 5+
P ( Site-specific ) ZHI A #4172 ( Nitrogen ) 45 P ( Nitrogen management ) 77 Jifi AL ( Fertilizer recommendation) .
AN, 13 N(Soil N) &A1 (N Loss) JURIF]H ( Fertilizer use) \¥745% ( Environment ) 22 [8] (A0 B 56 R #%)
F oK (Zea mays) \EF|HZ (Nitrogen use efficiency) MR & ( Grain yield) \FF4¢ % ( Chlorophy 11) Z [B] JCHR 5
TR G A o S R A A Y RTE R A

®9 EEEREEBAT AKX HIRNR

Table 9 Top 10 affiliations with the most published articles on the topic of appropriate nitrogen application rate

e A K A ) EIET] TR R g
High frequency keywords Word frequency High frequency keywords Word frequency
Nitrogen management 48 Nitrogen levels 11
Nitrogen application 29 Best management practice 10
Nitrogen rate 24 Total nitrogen 10
N application 20 Nitrogen Fertilizer Rate 9
N 14 Nitrogen fertilizer use 9
N rate 14 Application time 8
Fertilizer Application 11 Fertilizer rate 8
Fertilizer management 11 Fertilizer recommendation 8
Fertilizer placement 11 Fertilizer use 7
N management 11
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Fig.3  Affinity diagram on the topic of appropriate nitrogen application rate
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232 WFRHLK

I AR T IE F i R 5 LA AR 22 | & 36 SCT 18 Ui 2 WUNLAG 32 B 43 A5 AE L 36 R I | 2% SO HE
HAEKAT AR A 4 R AP E L4 ZOok A 35 EL 2 70k A& R HA DB 1) & SRR
b ERTE 30 F LA, X U B AR O I — Wi 5 S i AL AR 22 H I AR 438 Bl A S AR M EE A5 (3R 10)
Hh ERMEBEAE IR U R R T 30 F SCI SCEE iy T A S AL, v B ARE R | b [ AL B} 27 e Fl e st 4k
M R AR S St Ak 07, Hh e B RO it FH AN RS TS e H 25 ™ E A BUIR , B R
S 7 A 3G Bt 2R o P 7 e A A A 2 (B P A T B, SR inE Rk HNE BUR Aol 2k
PER AR S AR A & R Ak 5 et R T XS D X T I I 14 [ 8, LA 5 ML) 08 43 5 A e iff o e it
B RIS 22 4 i AR HE B AU i

F10 EEEAEETEEL BTN

Table 10 Top 10 affiliations with the most published articles on the topic of appropriate nitrogen application rate

HF  fEEDLA WS P

Rank  Affiliations Number of articles Country
1 Chinese Acad Sci o E B2 B 30 i
2 Agr & Agri Food Canada IR A B gl £ B 28 =N
3 China Agr Univ e E ARl KA 22 G|
4 USDA e Rl FB 18 FEH
5 Univ Florida % HLIA K2 12 eS|
6 Michigan State Univ SRR 37 K2 10 FEH
7 Chinese Acad Agr Sci op E OB B 8 G|
8 Univ Saskatchewan BRI R K2 8 mExR
9 Nanjing Agr Univ AR K2 7 G|
10 Oklahoma State Univ M FEHL A BN SR A 7 F

233 FEWTIREG1E

T & A HE B AU DFSE SCLIS SR 20k A BREER M A - AR BRI E R (£ 11) kAT HE
WITIM PEDOSPHERE W 1)k T 16 e Mg 3, K SCHEE 2K 5 07 & S0 i 2 122k A fif =11 FIELD
CROPS RESEARCH , T T 32 f W30, Beoh, A SCaHEA AT LA TR B =209 4 4y gk 2 4,
B EE EEE R,

11 EEREREIBENERAMEET

Table 11 Top 9 journals of published articles on the topic of appropriate nitrogen application rate

Hey EERIE - 8'e 2013 FE 0 A1 Ex
Rank Journal name Number of articles Impact factor in 2013 Country
1 FIELD CROPS RESEARCH 32 2.608 fif 24
2 CANADIAN JOURNAL OF SOIL SCIENCE 19 1.000 gk
3 CANADIAN JOURNAL OF PLANT SCIENCE 18 0.921 JIE YN
4 NUTRIENT CYCLING IN AGROECOSYSTEMS 17 1.733 faf %
5 PEDOSPHERE 16 1.379 rf1
6 EUROPEAN JOURNAL OF AGRONOMY 12 2918 B
; ggﬁ/ﬁéfllzlmnw\/s IN SOIL SCIENCE AND PLANT " 0.423 £
8 ACTA SCIENTIARUM POLONORUM-HORTORUM CULTUS 9 0.522 b=
9 AGRICULTURE ECOSYSTEMS & ENVIRONMENT 9 3.203 faf 24
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PRSI B A 118 S TR A BREERF A BT R, N2 FRAEIZ G ) R 32 B8 2 e (3R
12) , 855 IR i i 18 SR A R R B IR~ 1) Justes, E. et al. F 1994 4E7E ANNALS OF BOTANY 7% 1k
218 Determination of a critical nitrogen dilution curve for winter-wheat crops , SCH 18 T Ilfs A %00 R Hh 28 19
W97 N B A s e i T AR R IZIe SCE T I T 220 Wk, IZBIFSE U, Bl I ROCHELE Rif
LI SCH — Rk A E AR CR VR 2 b R Bt g 5t RIS B A A8 T e AT 5 01 1O T
it A - AR P i e B L T 91 Wk, 3k 16 I v AR X — S Y R TR R L PR IA AT

*12 EEMREISEHANHIRRILT
Table 12 Top 10 published articles of citation rates on the topic of appropriate nitrogen application rate
He44 F—1EH He 5 1L [P
Rank The first author Source Citation rates Country
1 Justes, E ANNALS OF BOTANY. 1994.74(4) :397. 220 %HE
2 Cassman, KG FIELD CROPS RESEARCH. 1998.56(41641) .7. 192 FEH
3 Snyder, CS AGRICULTURE ECOSYSTEMS & ENVIRONMENT. 2009.133(41702) ;247. 161 =N
4 Stone, ML TRANSACTIONS OF THE ASAE. 1996.39(5) :1623. 149 XH
5 Peng, S FIELD CROPS RESEARCH. 1996.47(41673) ;243. 148 FEHEE
6 Chu, HY SOIL BIOLOGY & BIOCHEMISTRY. 2007.39(11) :2971. 91 b E
7 Olfs, HW JOURNAL OF PLANT NUTRITION AND SOIL SCIENCE. 2005.168(4) :414. 69 it ]
7 Brentrup, F EUROPEAN JOURNAL OF AGRONOMY.2004.20(3) :265. 69 ]
9 Raun, WR g‘é):]giwslgf{V[CATIONS IN SOIL SCIENCE AND PLANT ANALYSIS. 2005. 67 £
10 Schroder, J BIORESOURCE TECHNOLOGY. 2005.96(2) :253. 61 ff 2%
3 itig

3.1 WERHGE

SCERTHE AT R, BREA BN 1 & Gt i % , BN XEY A K AR E i ZIER R | 115
JIE 3 45 PR 3R A R e — LR AR SN AT A A, 20 HH20 60 AR AR LA, S U AT RICUH A9 AR £ 7 £ 43 3l 384 1
280% Fll 65% , SR LM 300 JiHK 51 640 J51™" R 7= 5 2 I A I, V8 Ry o i A4 7 T B A o T
FEFRICR—R M R R T e M M Ert A DI LA 12 4R 10 4208 B P ik,
112050 47, e ER A LB I 90 42, Al JE N SR B 75 R AT 2 4 Bk i I %) 3 RS ) | IRk, R0 3%t P 19
A 2EAON I HIE X VE D) 7= B A3 PV AT R AR ST W T A, SRITIYEY) ™= 2 0 I A2 2 T R 26 s, X
SN 1 1] R (1 7/ Y S RN 102 DS B~ - <S10 Rl & | A N R 95 05 - AR R § [V 1 B () Ra K.V 53
KRR, CHIE B B REH D I 23R SRR K a3 AR i A S F I AR A
SRV ALY 24 37 B A

R it FH 3 A 1™ F g I8 AU, , PRI Sy e it FH ) R0 I A B 4 i g A R A, 4 1) 2 7 it 2 £ 1)
e H GRS P BRI R B R LR — R A A — AR S S A A
YIS RO AR, — 80 Fifi B2 W9 0 IR AR T b s v i ) G A oK sl R oK, 25 1
REARM KAV SOKAEAEBRGENIEA S B PR T HAEYRE D EAL , 4 B 3R AR i A It
RREWGEMEY A, AR B R 50 N, B2 R SRS AR R A", A s
e HSCN — B RS LR R 4% & 1S EEREE & SR 50% i HA B & nT LS K
S B R A R 43145 A T8 S R e R R , XA 2 g P 0 R Y ik — s e R, TR
AR A0 T BIAFAE , BRSBTS S A %t AR A9 43 R R LA W AU S HE G AR, B 4 BR
SAS R EERE D,

ZE TR AN S 00— AR 2 4 5 PR B 48 4 1 A7 550 27 st 1 A2 il 1 AR P 3
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