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Effects of Nitrogen Application and Carbon Addition on Soil Residual
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Abstract: The residue of nitrogen fertilizer in soil is an important destination after nitrogen fertilizer application. Under
tropical acidic soil conditions, it is hypothesized that the lack of carbon may further limit soil retention of nitrogen fer-
tilizer in rubber plantation. A field micro-experiment utilizing "’N isotope tracer technology was conducted to investi-
gate the soil nitrogen residual characteristics in rubber plantations with different nitrogen application levels (0 kg/hm?,
No; 100 kg/hm?, Nygp; 200 kg/hm?, Nygo; 400 kg/hm?, Nyo9) under the addition of exogenous carbon (100 kg/hm?). The
results showed that the soil residual rate of nitrogen fertilizer was 8.8%-17.6% in the first year and 6.6%-16.5% two
years later after adding carbon. Notably, the residual rate of nitrogen fertilizer showing a downward trend was observed
with the increasing of nitrogen application; compared with the treatment without nitrogen fertilizer, the lower nitrogen
application level (100 kg/hm?®) under carbon addition had a significant effect on enhancing both soil total nitrogen and
organic carbon content. The 2-year field trial revealed that the residual rate under different nitrogen application with
carbon addition was higher than that without such addition. Variance analysis showed that exogenous carbon addition
had a significant positive effect on the residual rate of nitrogen fertilizer; and carbon addition could effectively enhance
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the soil retention of nitrogen fertilizer. In conclusion, the deficiency of soil carbon emerged as a critical factor contributing

to the low nitrogen residue rates in rubber plantations; therefore, it is imperative to combine chemical fertilizers with or-

ganic fertilizers during the fertilization process in rubber plantations, while the nitrogen application rate remains moderate.
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Fig. 1 Distribution of "’N abundance in soil profile
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Fig.2 Total nitrogen content in soil profiles under different nitrogen treatments
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Fig. 3 Soil organic carbon content in soil profiles under different nitrogen treatments
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Tab. 1 SOC storage and fertilizer nitrogen residue in rubber plantation under carbon-nitrogen interaction
1 a5 1 atest 2 a5 2 a test
e LAY AR ARER BB AR HIREE
Treatment SOC storage/ N residue amount/ N residue SOC storage/ N residue amount/| N residue
(mg-hm ™) (kg-hm™) rate/% (mg-hm?) (kg-hm™) rate/%
No 97.53+4.79° 92.57+3.64"
Nioo 107.87+5.47° 15.25+1.68° 15.3+1.7° 94.52+4.91° 13.56+2.54° 13.6+2.5°
Nago 95.79+7.04° 22.63+4.52° 11.3+2.3° 87.40+5.59 15.27+1.72° 7.6£0.9°
Naoo 96.60+7.86" 30.20+4.36° 7.6+1.1° 84.82+0.34° 21.08+2.86" 5.3+0.7°
NoxC 90.47+6.21° 88.41+6.55"
NigoxC 116.38+7.83" 17.63+0.59° 17.6+0.6° 102.04+9.37° 16.53+1.33° 16.5+1.3
NjpoxC 92.92+11.04° 28.41+8.76™ 14.2+4.4° 79.87+7.67° 27.29+2.72° 13.7+1.4°
NyooxC 99.09+11.68° 34.99+7.48° 8.8+1.9° 94.12+4.27" 26.57+4.54* 6.6+1.1°

e AL A ESR B 5 2R 100 em; RS R/NE FREFROR 25 8.3 (P<0.05).

Note: The calculated depth of soil layer for organic carbon storage and fertilizer nitrogen residue was 100 cm; Different lowercase letters

in the same column represent significant difference (P<0.05).
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Tab. 2 Variance analysis of effects of carbon, nitrogen and interactions on SOC storage and fertilizer nitrogen
residue in rubber plantation

1aid5% 1 a test

2 a ik5 2 a test

AT
Factor A BB fift Rk Rk B R A BB fif R R &
SOC storage N residue amount N residue rate SOC storage N residue amount N residue rate
C ns E *% ns ok ok
N *% *% * *% % %
CxN ns wok * ns * *

T ns TR HE XA FHERAEZIA L E (P>0.05); *FRERXARIEIRIE M RE (P<0.05), ** 7R KR XA F IR I%

MR 2 % (P<0.01 ),

Note: ns indicates that factors have no significant effect on different indexes (P>0.05); * indicates that factors have significant effect on
different indexes (P<0.05), ** indicates that factors have extremely significant effect on different indexes (P<0.01).
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Fig. 4 Fertilizer nitrogen residue in soil profiles under different nitrogen treatments
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