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UM L AL BET . CRU HI CIRU 19 GWP 43 51|\ 3 PR A T 40.44% .60.66% F1 65.02% ; il 25 4K GHGT 5 GWP S 3 R g e 34, ab 39
[.CRU #1 CIRU 43 5 2 ZFEAK T 26.32% .70.53% F1178.95% . 5 I AALFAH L, 40 B CIRU HAT Fe s i T = ARICHERICGR . Ab g
CIRU /N 277ttt i, 9 1 960.00 kg hm ™, B4R U 5 251477 68.00% . WFF¥ R B, 25 49 S G JECA i) 78 PR 28 A2 2 R /N 27 it
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Effects of coated urea inhibitor encapsulated by bio—based film on soil greenhouse gas emission and Brassica
chinensis yield

LIU Chu—tong, CHEN Song-ling, ZOU Hong—-tao’, YE Xu—hong, CHEN Chun—yu, LEI Yang, ZHANG Yu-long

(School of Land and Environment, Shenyang Agricultural University/Key Laboratory of Cultivated Land Conservation, Ministry of Agriculture
and Rural Affairs/National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, Shenyang 110161, China)
Abstract: To explore the effects of a coated urea inhibitor encapsulated in a bio—based film on greenhouse gas (GHG) emissions, the
cumulative emissions, global warming potential (GWP), and emission intensity (GHGI) were determined through static box—gas
chromatography in a pot experiment, and the yield of Brassica chinensis was simultaneously measured. Our results indicated that cumulative
emissions of GHGs (N0, CO,, and CHy) from the treatments using coated urea inhibitor (1), a bio—based coated urea(CRU), and a urea
inhibitor encapsulated by a bio—based film (CIRU) were significantly reduced. Compared with that of conventional urea (U), the
cumulative N,O emissions of treatment I, CRU, and CIRU were significantly reduced by 20.79%~79.52%, CO, emissions by 46.53%~
62.24%, and CH4 emissions by 25.38%~30.11%. The GWP under treatments I, CRU, and CIRU were significantly lower than that under U

W RE B #:2020-06-11 A BAHI:2020-11-25

TEZ BN XNFEM (1995—) , 20, AL TR, B -H#F58 A=, W ZEAR I R % AR HERT ST . E-mail : liuchutong1995@126.com

“BEIEE AR E-mail: zouhongtao2001@163.com

EEWA :FEKARRAILEIH (32072677) ; 1174 XL 0A TS (XLYC1905010) 5 11774 F 5 WF & 310551 H (20191H2/10200004)

Project supported: The National Natural Science Foundation of China (32072677); Liaoning Revitalization Talents Program (XLYC1905010); The Key
R&D Program Project of Liaoning Province (2019JH2/10200004 )



nlesil

URETR Rt Y F 4055 3 H

by 40.44%, 60.66%, and 65.02%, respectively. The trend of GHGI was the same as that of GWP. The GHGI under treatments I, CRU, and
CIRU were significantly lower than that under U by 26.32%, 70.53%, and 78.95%, respectively. CIRU had a greater effect on GHG
emission reduction than the other treatments. In terms of B. chinensis yield, CIRU resulted in the highest yield (1 960.00 kg - hm™). The

CIRU was 68.00%, which was significantly higher than that under the U treatment. Thus, coated inhibitor urea encapsulated by bio—based

film could reduce the emission of GHGs and partial loss of nitrogen, protect the environment, and increase production. This provides a new

method for the development of agriculture in China.

Keywords : bio—based coated urea; biological inhibitor; greenhouse gases emission reduction; global warming potential;

Brassica chinensis yield
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Figure 1 Dynamic changes of soil inorganic nitrogen content in different fertilization treatments and stages
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Figure 2 Dynamic changes of greenhouse gas emission fluxes

under different fertilization treatments
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Table 1 Effects of different treatments on greenhouse gas emissions , warming potential and greenhouse gas intensity

I HE A 2 el 2 0 HE 2
ﬁlﬂi N,O ;%i\ﬁl:ﬁiﬂl CO, %fx\ﬁhﬁ[ﬂl CH. %*Aﬁhﬁ(ﬂl GWP/ GHGI/
Treatments Total cumulative emission of Total cumulative emission of Total cumulative emission of (ke CO,+hm) (ke COy-ke™)
reatments N,O/(mg-m™) CO»/(mg-m™) CH./(mg-m™) &L gLrie

CK 17.74d 32218.06d 14.83¢ 373.89d 0.47¢

U 90.82a 86 715.17a 25.61a 1 107.50a 0.95a

1 71.94b 46 367.52b 19.11b 659.66b 0.70b
CRU 29.33¢ 35277.00¢ 18.47b 435.66¢ 0.28d
CIRU 18.60d 32 745.90d 17.90b 387.37d 0.20e

T RIS ) NG B2 3 3 A B A 22 53 2.3 (P<0.05) . T IA].

Note: Different lowercase letters in a column indicate significant differences among treatments at P<0.05. The same below.
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Table 2 Effects of different fertilization treatments on
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yields and rate of growth

i3] P Froh e
Treatments ~ Plant height/cm  Yield/(kg-hm™)  Rate increase/%
CK 9.61c 791.00+8.08e

U 9.73¢ 1166.67+28.67¢

I 11.18b 945.00+35.92d -19.00
CRU 12.44ab 1564.50+10.10b 34.10
CIRU 13.14a 1 960.00+4.04a 68.00
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