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Effects of exogenous nitrogen and phosphorus on methane oxidation in litchi orchard soils in northern Hainan

Province, China

CHEN Jin—xia, DAN Jian—guo”

(Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: Nitrogen (N) and phosphorus(P) inputs are important factors affecting atmospheric methane (CH,) consumption by soils. Using
laboratory incubation techniques, the short—term effects of N and P addition on soil CHa oxidation in different types of litchi orchard soils in
northern Hainan Island were determined in July 2016. Further, the soil samples collected from three litchi orchards in northern Hainan is-
land were incubated at 26 °C with gravimetric water content of 15% and an initial CHs concentration of approximately 15 wlL L™ to deter-
mine the effects of exogenous N and P on methane oxidation in different types of soils. The results showed that CH4 oxidation in all litchi or-
chard soils[Rhodi-Udic Ferralosols(T2), Hapli-Udic Ferralosols(T3), and Udi-Vitric Andosols(H3)] decreased significantly after the ex-
ogenous addition of N[(NH,),S04]. Compared with that of the control treatment, CH, oxidation rate in different types of soils decreased by
29.93%, 36.28%, and 24.80%, respectively. Methane oxidation in litchi garden soils (T2 and T3) significantly increased after the addition
of exogenous P (KH,PO4); CHy oxidation rates initially increased with incubation time but then decreased in H3 soils. The addition of N
and P can stimulate CH, oxidation in three litchi soils. N and P were added to mitigate the inhibitory effect of exogenous N on the CH4 oxi-
dation capacity of three litchi orchard soils, and the relieving effect in T2 soil was higher, which might be attributed to the background val-
ue of available P in soil. Therefore, the selection of appropriate N and P fertilizers and the improvement of organic matter status of soils are
recommended to maintain high CHs oxidation rates in upland soils.
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Table 1 The basic physical and chemical properties of

different soils

T H Items H3 T2 T3
SRR & AR 19°88'N  19°85'N  19°67'N
Sample location coordinates 110°25'E  110°64'E 110°24'E
4% Total nitrogen/g-kg™ 2.37 0.92 1.34
¥ 5% Ammonium nitrogen/mg-kg™  10.50 16.55 6.35
Bif7 4 Available nitrogen/mg - kg™ 15.78 10.53 17.00
42T Total phosphorus/g kg™ 2.40 0.33 2.61
AL Available phosphorus/mg-kg™  42.26 14.62 121.59
424 Total potassium/g- kg™ 2.51 0.68 7.76
A% Available potassium/mg-kg™"  291.63 93.17 223.13
pH 5.93 5.06 5.03
AL Organic matter/g- kg™ 93.76 31.64 52.39
C/IN 12.73 11.05 12.64
N/P 0.99 2.81 0.51
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Figure 1 The effect of exogenous N on the CH, oxidation rate of the litchi orchard soils in northern Hainan Province
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Figure 2 The effect of exogenous P on the CHy oxidation rate of litchi orchard soils in northern Hainan Province
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Table 2 Regression equation of CH, oxidation rate and exogenous P concentration in litchi orchard soils

TGS FEAEL mYEpgss ) oAt P e HE T B /mg - kg™
. . . R . .
Soil number Sample number Regression equation The optimal concentration of exogenous P
H3 18 V=-0.016 3W*+1.325W+182.3 0.788 7+ 40.65
T2 18 V=-0.007 4W*+1.159W+67.423 0.672 7%* 78.31
T3 18 V=-0.024 4W*+2.815W+140.03 0.358 6* 57.68

TE: VAR L4 CHL AL R (ng- kg -h ), WARRSME PIREE (mg-kg™) o *AUF B EAME, #+f0FM B3

Note: V represents soil CHs oxidation rate (ng kg™ +h™) , W represents exogenous phosphorus concentration (mg « kg™).* represents a significant

correlation, ** represents a highly significant correlation.
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Figure 3 Effects of exogenous N addition, N & P addition on soil CHs oxidation rate in litchi orchard
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Table 3 Effect of N, P addition on the alleviation of soil CH, oxidation inhibition in litchi orchard compared with N addition (% )

- He N N concentration/mg - kg™
Soil number 20 60 100 200 300
H3 143.90+20.59Cd 381.08+20.20Ba 247.13+18.57Bc 352.67+35.67Aab 263.71+26.68Abc
iy} 775.87+65.94Aa 815.27+27.83Aa 773.55+13.21Aa 384.54+20.61Ab 224.89+7.09A¢
T3 331.40+26.16Ba 255.34+11.85Ch 244.43+14.79Bb 169.69+6.01Bc¢ 143.90+7.42Bc¢

T R P EUE I R R, RIS [R) RS TR R R)— NOKSE R S [ S 32 i) /9 28 53 I 31 2. 25 /K- (P<0.05) 5 [RIAT ARG TR R )

Fh R HERTR] N A FE 2 i) 1) 22 573k 21 i 25 K7 (P<0.05) o

Note: The values in the table are the mean+tstandard error. Different capital letters in the same column indicate that the differences between different
soils under the same nitrogen level reach significant levels (P<0.05). Different lowercase letters indicate that the difference between different nitrogen

treatments in the same soil reach significant levels(P<0.05).
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