»
=5 5 F
Eco-Emvironmental
Enowledge Web

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV

HUANJING KEXUE
‘ BHFEiEEn HEHRREE
— ERE TR EF R EE 2 T40EE
fﬂ 2 BAXA e

mE A 4R R R 20225118

&
%‘_‘ i‘r

Vol.43 No.ll
T LY




w % B 37 #43 % H11 0

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 4611 A 15 H

H K
EIRFIMEERAIST 40 FEEE
P Y O A TR ARG TEAGHRAER - eveerreremremee e IR, HRs, s, ZEM, BAE(4801)
S LAY SR M 15 Y PR BT O A s EHa, Foem, TRR, BER, AFf, HBE, ZH, 2% (4810)
MK R B A4 B A e AT T BT IE IR oo ve e ERE,HEBW, T18(4822)
KA G AT T s M SZIS A HTBIJEL AT I +vvevee e ZHy MIE ) R E(4835)
B KA T AL IR A TR TEHE IR +vveeveeeere i Wb, BRAIE SRS, D4(4845)
TR T E R AR R R B B TR EE B TR E GBI v
........................................................................... EEW BTN, BAEE R, MRK, REX, Fhd, KB E(4858)
B R B S B AR G TR G v v v v oo e B, &Lk, ﬁﬁ;}ﬁm%g)
USRS G [ TOE ) (i Ik TH, Kk, Aok, T, 23, HRE, ER, 15 (4876)
o E T A ST TS R BRI veveeereeer e BR—, B, TR EITE, # A (4888)
AR R G B B BT A B v veevveee e WA, BAA, HED(4905)
2015 ~2020 4F 5 5 M X A B HERGE B AN FRARAE v eveveeree e & CEATE, EWAL, X5 (4914)
FUIE T R 540 BRI IS YA ERE o veeeeeeermee oo BE HE4924)
T8 T VM LR OB S YR - veeee e s, e, FAE, AR, RER, THI(4931)
ST - T sl p s i AR R 2 IR 25 A R IR SR AL -oooeeeeeeeeees B, AR, R, TH, TEA, T (4939)
TS VI T Y R I 25 K8 SR SRR AL v eemerme e B, BE, EO8, AEE, FEIE(4950)
T TV A LR T P B A A A B ARG B AL oo vvvvee e Bk RE W B TH(4961)
DRI A 23 T S TR BB KA R M2 BT e eevvveevemee oo B, AR, TEE, KA E(4971)
TR o A EOE R AR KPR AR Bk D AR YD BB oo vooeoveremeenmeenmnenenenens Wi, A, Pk, x| EH(4982)
%%?2%%@%%%@K%W%%ME%% ......................................................... BFX, B, BRI, KRR, E15(4992)
Bt
2019 SEFKBWFRIE 4 IR B TS YT BB A BB TRV IR AP o evvvveeremeesmmmns s PR BRr, AA, 4RSI (5000)
PRI 1% PM, LA M, K IR HETELES TURBERHIE R IULEL - eeevssemmeemeesss et
........................................................................... WG, AA thiE, BEE, KEE, BREH, ZWE, FHE HX(5009)
PRIX ABIX PM, TS BB 25 +ovvvves e B, BS, BAE, GHEE(5018)
I RUALAR BTESX HHE J AR TTAL o veeveeees e, LT, R, KEK, THRE(5030)
T RSOK I RGP HOBREGIABRITAG s Hugh, How, BRE, RF, KX, #H%(5040)
TRIL TSR 28 ] R SR R AR BN wovveooevneessenemmsceee bR, 8, HRR, $AR, BA, HTE(5053)
KIT 5 F R R A e 2K TR B A A T IRAEIE S BRI v eveveeeeeree e AEE, 2K, 7, T, TEF(5064)
TS SR K TR A JLAK TR «oeeeeveereerremremre X BRA, HiF, EN, THEE (5073)
HF KA SHEZ BRI ST KK SR AR BRI ZE oove e
....................................................................................... EEE FH AL BYF ERHK, FEK, KRBEE(5084)
FHL UK BE BRI REE AT RO GIREIR FRIER e REwve, KR, €55, FTHE, AFE, ZEF(509)
R I, A, 3%, HEE, EF, AEL, 2EH(5100)
e LIRS I AN SR LS PO Y 5k $he, AEE, AR, FET, PHk, 08%, FA(5115)
FELHIK TFAS + REERETT KT BRSO RL A RATREREB AT -ooveeveevesessess B, HRFE, BEE, HHE, KEE, KA (5123)
rf [ AR H—E AL BHE EOBHE  Meta 43HF  +ooeereeeeeeeeeeee e oz, 2, 288 SBEd, a8, BLH(s5131)
TALAI R 3 [ A e e B B R AN AL ZURHESN BB  Meta 4] ++eereeereesemsmmessenie s
................................................................................. AER, B KK, BE BER, TEA, REE, TEE(5140)
R R MRS HEXT AR M D RSE A 2R 338 CH, RN, OHERLII N - oevvervenenos WniE, A%, 5, BEE, F4HK, K H(5149)
Z:Iﬁ];k%%{t{;?il&*“ﬁﬁﬁﬁﬁ& ;}@%l&@ifgﬁﬁ{kﬁ*ﬁﬁ NO ;FHNZ O:Hfgﬁj(ﬁggjum ............................................................
.............................................................................. FEamA, HEA, BEN, Bk, ZHE, HAF, LEE, £5(5159)
TR KL R LR RIS s AEF, BTG, B, R, HXK, B, #HR(5169)
T EBK (8 000 1 GDM A0 (38 M (X B+ T 4 R I 25 4075 BOETEAR LA vvevvreemsmensesemmsieiesess s,
............................................................................................. SR, BB, R, BEW, FE, 4T, EEE(5180)
HF GIS 0 B AT K T A BTN - veveevreeeeeereeeneeeeseminesses e, Hdndn, W, 4% E, By, BE(5192)
ARSI 2B DCRPE LI G (IR oo T, BEW, TH, MEW, TEKA, ZKE(5205)
Tt A T A ¢ 14 0 45 B LRl Aty % - BV S A BB BT S BB «vvevveemmemmmmmmm
....................................................................................... EHk, BB BEW, RE X, AFE, £UE, THIK(5214)
LS AT IR R R KRR A BT RO D ARIREREROIIR oo R, MR, B0, FAE(524)
W BEREEAS EAE IR /N S8 K RN ERBIREIE <o WAL, X, BW, BT (5234)
TP I F MU RIS T SOBTE A SIS - AR, HEE, i, BB, BHE, 2, KET, HA(5244)
HT InVEST A1 GeoSoS-FLUS A5 BLAY s inf 5 DX e kit 2 A8 AAFAE B HERE AR R SERECAGILIL - oooeveeveeemeoremomseneieeeseeenee
................................................................................................ GEN GEE k# FER, £5H, B/ X(5253)
B4 B B R RSB RARE - WA, kiek, (%, BEG, B, HTF, TES, RiE, THE(5263)
+ I T RE N M) 2 REVETRAIR IR T+ vveereveeermmeesmmns s MAESE ) BfEE, Bk, RO, BHIE(5274)
BTSN )30 AR A B FE ) S BT 2R PRI < vvememeeeee e HBEE EHK, R, EHT(5286)
3 Aepad N R N B s A NS Rl AR B e A T W AR FHE, B, REE, DEW, KR, T2(529%)
o R T B R HE R S [ AL R ZS A7 «ooevvreeem e W E B4, N&EF, o/, HiE%(5305)
ff’?{iﬁ&}ﬂiﬂf@g“z +26"%ﬁﬁié*$@ﬁi}ﬂ?§ﬂ[%ﬁ@ C02 mlﬁ]@ﬁFﬁléﬂz’ﬁj ........................................................................
.......................................................................................... WAE, THE, KK, k44, EFH, EXR, K#H(5315)
T E SRT Y FTIEBUE TG HEIL «ooveeerverrrereriee s W, kA, LE, BTH, B, £I12(5326)

(FEERPEVIEIT I 90 (4821)  (RBERLE)VAERIINI (5213) {5 R.(5052, 5191, 5273)



)
a".l_;[lrﬁ I BB R = 55433 55113 20224F11H

Eco-Environmental
Knowledge Web Environmental Science Vol.43,No.11  Nov.,2022

HAEMFEFNEEREEFF=. R AERNFH
I R HE URE B 22 i) : Meta 43

XN, AN IR R BRI RN, BREE?, EEER

(1. VHR RF IR IABE 24 B, KL AP Rk gt ke e vty , R 4007155 2. P RFARNBH2EF5EBe, K 4007155
3. E KT AR ERE, T 401329 4. FURFR¥FE, BT 530004)

TEE . FREGEE T RG0H T RISl 0 T 200 3R AR R85 1) R ™ 2, 00 B i s F 0 90 2 A ARG 8 e LB 2 | 348
TN S = AN = R S0 A ROR B, SRk = R ST, e FHAR A 0T vk, R0 1 2P C e A% 1641 1 551
[ XUEWE (DCD) | 3 ,4- B JEntk e iR £k ( DMPP) 1 2-58-6- = G FH JLMEmE (NP) ] %30 B #5350 A4 pe il = e L MR Ui . /UIE
IR SN S AR S SR HERSOR, B, 18— A0 8 7 AN [ FH (i) 487 B i o JE A0 SR %) 5% v 5 SR 9 WD, 2 00 i ik 470 1 50 R 0% ik
FREHET R (9. 2% ) | FERRAETRIL (10. 4% ) FAENEFI R (11. 2% ) |, B S0 A0 T 5 HE R (28. 4% ) . AN [ A3 )
FNZERI T NP X 18 7250w A0 4 S0 HIZB0N Fr) 5 M S 2 e i, 4393 h 16. 1% 1 32. 0% , FoyRkJ& DMPP Al DCD. fiff £k 4 i 51
TEA ) UL e BE 2 iR 3™ (6. 7% ~ 14. 7% ) S A EAL I RAHEIL (14. 6% ~ 36. 8% ) . 18 PEFIBRAE S + e fi 4k
T 700 89484 7 RO VA A IV RSN P4 532 0 M 8 AP P K. A A A R0 7 s R B | R A SR I 2% #FTS(]‘F‘;E’J
B A AL T R AR 0T B A T R RS R - 58 pH R e A AL 0 i 7 'WEM‘?%@%BE*D?IX@Q%&%
WRHRR EEIN R, L5 b AR 2 5 B R SRR T A wEEﬂﬁFE’JE%ﬁ%’a HEH‘ ZzFﬁ*EfEi%%ﬂ@lEﬂfﬁiﬂ

SN e 25 ELA A A R 2R L R BRBEE S Hﬁ,\ﬁxﬁlﬁ & 'y
KR R, WAL PRk, FURA S R, SRR ol ~
“F.ﬁ?é? X171 ;‘[ﬁikhu B, A XEHE, 0250 3301(2022);1 ~5140-09 DOI. 10 13227/} hjkx. 202112046

# -‘ >

f’
Impact of’ Nltrlficatlon Inhlbltdrs on Vegetable Productwn Yleld Nitrogen Fertlllzer

Use Efﬁc1ency -and Nitrous Oxlde Emlssmn Reduction in Chlna Meta Analysns
LU F’g -bol#, MA Xia6"® | ZHANG Fen'* LIAKIG Tao®, LILiang- wu , WANG Jun-jie"#, CHEN Xin-ping'* » WANG Xiao- zhong'?

(L. Interdlsmphnary Résearch Center for Agriculture Green Developmient in-Y: angtze.-fﬁver Basin, College of Resources and Environment, Southwest University, Chongging
400715 Chma 2. Acddemy of Agricultural Sciences, Southwest University, Chongqlng 400715, China; 3. Chongging Academy of Agricultural Sciences, Chongging 401329,
China; 4. College of Agriculture, Guangxi University, Nanning 530004, China)

Abstract; Due to the long-term excessive fertilization in the vegetable system in China, nitrogen use efficiency (NUE) is low, and the environmental problem is serious.
Nitrogen fertilizer combined with nitrification inhibitor is an effective strategy to alleviate the loss of active nitrogen and increase vegetable yield. However, systematic research
on the above is lacking. Meta-analysis was used to systematically analyze the effects of nitrogen fertilizer combined with nitrification inhibitors [ dicyandiamide (DCD), 3,4-
dimethylpyrazole phosphate (DMPP), and 2-chloro-6-( trichloromethyl ) pyridine (NP)] on the yield, plant nitrogen uptake, nitrogen fertilizer use efficiency, and nitrous
oxide emission reduction effects in vegetable production in China. This study further revealed the impacts of different field management measures on their effects. The results
showed that the combination of nitrogen fertilizer and nitrification inhibitor could significantly increase vegetable yield (9.2% ), plant nitrogen uptake (10.4% ), and nitrogen
fertilizer use efficiency (11.2% ) but reduce nitrous oxide emissions (28.4% ). Among the different types of nitrification inhibitors, NP had the highest impact on the yield-
increasing effect and the nitrous oxide emission reduction effect, which were 16. 1% and 32. 0%, respectively, followed by that of DMPP and DCD. Nitrification inhibitors
could significantly increase vegetable yield (6.7%-14.7% ) and reduce N,O emissions ( 14.6%-36.8% ) in different nitrogen fertilizer rates. In neutral and alkaline
vegetable soil, the yield-increasing effect and the reduction effect of nitrous oxide were higher than those in acidic soil. Nitrification inhibitors had significant effects on yield
increase and nitrous oxide reduction under the conditions of greenhouse or open-field cultivation, root vegetables, and leafy vegetables. Principal component analysis (PCA)
showed that soil total nitrogen content and soil pH were the main factors that promoted the increase in vegelable yields and drove nitrous oxide emissions under the application
of nitrification inhibitors. In summary, nitrification inhibitors were an important measure to achieve the goal of improving quality and fertilizer use efficiency, while saving
fertilizer and reducing emissions in vegetable production. Farmers should choose suitable types of nitrification inhibitors according to soil and field management measures to
maximize their effectiveness.

Key words: vegetables; nitrification inhibitor; yield; nitrogen use efficiency; field management; nitrous oxide emission
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Fig. 1 Sample distribution frequency of nitrous oxide emissions under the condition of nitrogen fertilizer combined with nitrification inhibitor
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