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Effects of Film Materials on Ammonia Volatilization-Emissions from a Paddy

P

System After Reducing Nitrogen Fertilizer Appllcatlon | A Y
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YU Ying-liang, WANG Meng-fan, YANG Bei," HE Shi-ying, DUAN Jing-j ]mg, “YANG Lin- zhdng, XUE Lbhong

(Key Laboratory of , Agrlcultural Environment of the Lower Rgaehes of the Yangtze, Rlver Instituté of Agricultural Resources jand
EnVLronment Jlangsu.Academy of Agricultural,S gc.len?@ yanjlng 210014, China)™ kS ) 4 y -

Abstract: Ammgr‘hd ' blatilization emissitns#€onstitute the aain pathway of nltrogen loss' from paddy systems. Present contrt‘il’j
technologies aré=based on reducing the “amount’ of nltrogen fertilizer applied. “HoWever, ratio'iof nitrogen loss throngh, amménia
volatilization emissions has not changed, and it has become a bottleneck for promoting nitfogen use efficiency. Therefore, in ofder to
study.the effects of film' materials on ammdnia volatilizatiofi emissions§ a two-year field plot experiment was carried out with agricultural
waste powéler and amphlpathlc molecule materials sprgad on- surfaze water after nitrogen fertilizer apphcatlon in paddy system. The
results showed that film materials could reducénitrogen loss through ammonia volatilization by 19% -31% in the paddy season, and this
part of nltrogen was accumulated in soil or assimilated by paddy tissue. The ammonium concentration and pH in the surface water and
film materials were the major control factors of ammonia volatilization emissions with nitrogen fertilizer application. Moreover, further
reductions in ammonia volatilization emissions could be achieved by film materials after reducing nitrogen fertilizer application.
Differences in the effect mechanisms of the film materials provide flexible options for practical agricultural production to meet demands.
Key words: ammonia volatilization; film; paddy system; reducing nitrogen fertilizer application; agricultural wastes; amphipathic
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Fig. 1 Surface images of polylactic acid and lecithin by scanning electron microscopes
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Fig. 2 Profile images of polylactic acid and lecithin by scanning electron microscopes
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CKU 31.35 +0.98a 38.27 £3.59b

RB 21.98 +2.25a 40.71 £3.85b
PLA 24.18 +2. 60a 49.31 +2. 80b
LEC 26.72 +2.6la 57.53 +4.10a
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CK 6.50 £0. 11¢ 5.28 £0.29d 3.80 £0. 15¢ 5.32 0. 8la 20.90 +0. 68d 9.95 +0.39d
CKU 11.46 0. 56a 10. 83 £0.77a 5.44 +0. 18ab 6.10 0. 87a 33.82 +1.88a 16. 11 £0. 41a
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Table 3 Response of ammonia volatilization emissions to environmental conditions and field management

Sl 5iH AR
FERIARAE T (A AL ) RS T (21 CK) FUIEWEALFERL - (2L CKU)
FH T K S A AR 3.048 ** (0.366) 1.410** (0.288) 0.046(0.049)
FH T 7K A 2 VR -1.355(1.718) —1.332(1.685) 0.084(0.228)
IRBE A4 7K pH 1.771** (0.627) 1.489 ** (0.513) -0.123(0.083)
THE AR AR —0.091 ** (0.020) -0.016(0.016) 0.007 ** (0.003)
TR S -0.069(0.165) -0.017(0.128) -0.041(0.022)
1 ] 5 S A RS ) 0.286(0.557) —0.797 * (0.442) -0.240 " (0.074)
AT & 1.417* (0.570) 0.265 ** (0.076)
s ~11.378 ™ (4.937) ~10.902 ™ (4.065) 0.571(0.656)
FEA 75 60 60
JrER 28.755 14.871 4.379
HRE R 0.750 0.627 0.314

1)***?\%5’\‘P<0.01,

**%%i’\‘P<O. 05,

«FIN P <0. 15 155 N RENRER 2
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Table 4  Ammonium concentration, pH, and height change

of the surface water in the paddy fertilizer-application period
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