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Effect of nitrogen fertigation management on soil nitrogen fractions and

N,O emissions from ratoon sugarcane fields
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Abstract: [Objective] To study the effects of drip irrigation nitrogen (N) chasing management on soil N
fraction and N,O emission in host cane fields, and reveal the soil factors affecting soil N,O fluxes. [ Method]

Two water drip irrigation levels of W0.8 (70%—80% of field water holding capacity) and W0.9 (80%—90% of
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field water holding capacity) and three drip irrigation N chasing ratios (250 kg-hm™ of equal N) were carried out
in a mobile rain-proof shelter with the second generation host cane (Saccharum officinarum) as the research
object. NO was all the N fertilizer applied to the soil (referred to as soil-applied N); N5 was 50% soil-applied N
and 50% applied by drip irrigation system (referred to as drip-applied N); N7 was 30% soil-applied N and 70%
drip-applied N in the field trials. Soil N,O flux, pH and nitrogen fraction content were measured at each period
of sugarcane growth, and the relationship between soil N,O flux and soil pH/nitrogen fraction content was
analyzed. [Result] Soil N,O flux was higher after two days of applying N fertilizer and water irrigation, and
the soil N,O flux of W0.9NS5 was significantly lower than other treatments at the late tillering stage and maturity
stage. Under W0.9, the cumulative soil N,O emissions in N5 at the late tillering stage were 47.3% and 11.8%
lower than those of NO and N7, and 21.5% lower than those of N7 at the late elongation stage. Soil nitrate N
content showed W0.9 > WO0.8 for the same drip irrigation N rate, and increased with the increase of water
irrigation. At the early elongation and maturity stage, the soil ammonium N content of N5 under W0.8 was
56.4% and 71.8% higher than those of NO, was 68.5% and 160.3% higher than those of N7. At the late tillering
stage, soil microbial biomass nitrogen showed N5 > N7 > NO under the same water drip irrigation level, and soil
microbial biomass nitrogen of N5 was 120.0% and 100% higher than NO under both water irrigation rates,
respectively. There was a positive correlation between soil N,O flux and ammonium N content (7=0.313) and a
negative correlation with nitrate N (7=—0.391). [ Conclusion] W0.9N5 treatment can reduce soil N,O
emissions, and soil ammonium N content and nitrate N content affect soil N,O flux, i.e., higher soil ammonium
N content is associated with higher soil N,O flux, while higher soil nitrate N content is associated with lower soil
N,O flux.

Key words: Ratoon sugarcane; Fertigation; Sugarcane field soil; Inorganic nitrogen; N,O emission
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Fig.1 Changes of cumulative N,O emission in soil under different water drip irrigation amounts (W) and N fertigation
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Table 1 ANOVA of the effects of different drip irrigation amounts (W) and N fertigation proportions (N) on cumulative soil

N,O emission

S r
P 7 BEE KT i 1 S
arameter
Late tillering stage Early elongation stage Late elongation stage Ripening stage
W 0.641 0.004 0.800 0.092
N 0.001 0.040 0.000 0.118
WxN 0.000 0.053 0.000 0.000
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Table 2 Effects and ANOVA of water drip irrigation amounts (W) and N fertigation proportions (N) on soil nitrate

nitrogen content

HEKE BA L w(iH &%) /(mg- kg™) Nitrate nitrogen content
Irrigation N fertigation 7y BEJa Y] AT (LIRS A
amount proportion Late tillering stage Early elongation stage Late elongation stage Ripening stage
Wo0.8 NO 7.2+1.6d 8.2+4.1c 18.2+0.8¢ 39.54£3.5b
N5 19.0+1.2bc 13.143.1¢ 43.9+7.1ab 46.7+6.9ab
N7 15.0+0.4¢ 37.9+3.3a 34.94+2.1b 43.7+3.4b
W0.9 NO 16.9+2.1c 21.84+4.3b 55.0+2. 6a 50.4+15.6ab
N5 26.8+1.3a 36.243.9a 33.44+4.2b 49.242.1ab
N7 22.4+0.9b 40.7+5.2a 40.2+5.5b 71.2+6.3a
P W <0.01 <0.01 <0.01 <0.05
N <0.01 <0.01 0.872 0.270
WxN 0.657 <0.01 <0.01 0.284

1) & P B8 A B AR RIR £ B ARG 09 R R B F AR R AL £ 5+ 2 % (P<0.05, Duncan’si%)

1)Values in table are means + standard errors; Different lowercase letters in the same column indicate significant differences

among treatments (P<0.05, Duncan’s test)
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Table 3 Effects and ANOVA of water drip irrigation amounts (W) and N fertigation proportions (N) on soil ammonium

nitrogen content

HEKE B w2 %) /(mg-kg™") Ammonium nitrogen content
Irrigation N fertigation 7y BEJE iR (GIRSEE: e8]
amount proportion Late tillering stage Early elongation stage Late elongation stage Ripening stage
Wo0.8 NO 20.6+1.8¢c 14.0+£0.4b 7.0+0.30c 10.3£1.6b
N5 18.1£3.7¢ 21.9+0.6a 13.4+1.5b 17.74£3.5a
N7 22.040.8¢ 13.0+£0.3¢ 19.3£3.8a 6.8+1.9b
W0.9 NO 26.5+0.6b 13.5+0.3¢ 6.9+0.7¢ 6.940.6b
N5 32.2+3.1a 9.1+0.3¢ 7.7+0.8¢ 5.1+0.9b
N7 21.240.4¢ 13.0+0.6¢ 8.4+1.0bc 5.8+0.8b
P w <0.01 <0.01 <0.05 <0.01
N 0.089 <0.01 <0.05 <0.05
WxN <0.01 <0.01 <0.05 <0.05

1) &P 338 A B AR IR £ R RIBE 0 R B B T AT A £ F B % (P<0.05, Duncan’si)

1)Values in table are means + standard errors; Different lowercase letters in the same column indicate significant differences

among treatments (P<0.05, Duncan’s test)
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Table 4 Effects and ANOVA of water drip irrigation amounts (W) and N fertigation proportions (N) on soil microbial
biomass nitrogen

HEKE BE LG wiHE 2 %)" /(mg-kg ") Microbial biomass nitrogen content
Imigation N fertigation BRI oK 5 R
amount proportion Late tillering stage Early elongation stage Late elongation stage Ripening stage
Wo0.8 NO 21.940.3¢ 9.0+0.4d 29.2+1.4ab 83.3+1.9a
N5 48.2+1.7a 31.4£2.5b 21.842.5b 54.3+5.2b
N7 32.5+1.2d 55.4+2.4a 37.0+4.9a 30.6+4.0cd
WO0.9 NO 21.9£1.9¢ 17.0£0.7¢ 30.9+3.9ab 46.0+0.2bc
N5 43.8+1.4b 14.4+£33¢ 26.4+3.6ab 30.4+9.5¢cd
N7 37.9+1.1c 13.3£2.7¢ 37.1£1.5a 27.6+2.9d
P w 0.77 <0.01 0.44 <0.01
N <0.01 <0.01 <0.05 <0.01
WxN <0.05 <0.01 0.788 <0.05

1) & P B8 A B AR RIR £ B ARG 09 R R B F AR R AL £ 5+ 2 % (P<0.05, Duncan’si%)
1)Values in table are means + standard errors; Different lowercase letters in the same column indicate significant differences

among treatments (P<0.05, Duncan’s test)
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Table 5 Soil pH under different water drip irrigation amounts (W) and N fertigation proportions (N)

HEKE: B LA 7y BEJa ) AT K e 3 A
Irrigation N fertigation Late tillering Early elongation Late elongation Ripening
amount proportion stage stage stage stage
WO0.8 NO 6.7 6.4 6.3 6.7

N5 6.9 6.9 6.7 7.0
N7 6.7 7.1 7.0 7.1
WO0.9 NO 6.5 6.5 6.6 6.9
N5 6.8 6.0 6.6 7.2
N7 7.2 7.1 6.7 6.9

24 ARLETIHENOBESTERENM
pH BYHE XM
JHIT Spearman FH 7 AT R B, 135 N,O HEk

WES TIREESEA S EZ R R IEMARKR (-0.313),

M5 HIEHEES B RE KRR (=-0.391),
B T E S A AR S 2R E W L5 N,0
Heffe. +38 N,O HEud = 5 A ER S &
A pH Z A A R EA R
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