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Abstract: [Objective] The application of chemical fertilizer accelerates soil nitrous oxide (N,O) emission and
intensifies global climate change. Soil moisture content is a key factor affecting soil N,O emission in arid and
uneven rainfall distribution areas, so the application of water retaining agent (such as polyacrylamide) affects
soil N,O emission. The purpose of this study is to explore the effect of polyacrylamid on soil N,O emission
under the application of N and P fertilizer. [Method] Taking Camellia oleifera forest soil as the research
object, different treatments were set, including different fertilizer additions (N, P, N+P, ck), different

polyacrylamide dosage (Cy: 0 g-kg™', C;: 1.0 g-kg ', C: 2.0 g-kg™') and their interaction. The soil N,O
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emission during the growth of C. oleifera seedlings was determined by static chamber gas chromatography.
[Result] (1) The application of polyacrylamide significantly increased the soil moisture content of C. oleifera
(P<<0.05), which increased with the increase of the application amount. Compared with C,, the soil moisture
content of C; and C, increased by 47.1% and 57.4% respectively, but the application of polyacrylamide did not
promote soil N,O emission (F=2.75, P> 0.05). (2) The application of P fertilizer significantly increased the
cumulative soil N,O emission (P<<0.05), which increased by 13.3% compared with ck. (3) Compared with the
soil supplemented only with polyacrylamide, the N,O emission fluxes of soil treated with 1.0 g-kg'
polyacrylamide and N, P, N+P fertilizer increased significantly by 56.0%, 61.7%, and 40.7%, respectively
(P<<0.05). The N,O emission fluxes of soil treated with 2.0 g-kg ' polyacrylamide and P, N+P fertilizer
increased significantly by 38.7% and 58.1%, respectively. [Conclusion] The application of polyacrylamide in
C.oleifera soil can effectively improve soil water holding capacity, but will not promote soil N,O emission,
which is conducive to the development of efficient water-saving forestry and the mitigation of global climate
change. [Ch, 5 fig. 1 tab. 35 ref.]
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on soil moisture content on soil N,O emission flux



942 WroIL R R K A R 2021 410 H 20 H

32 HEFRSHEX 2 4 N,O HER A9 RS 30y

AR A TR B S R A R, T LA E a
SRR, B AR AT A hG . ABF Pl 2 §
ORI HBRIESLE T N0 BRI, 35 LIAE o
) —SEBFTERR AT . AT BETE0 ) BB IR = 0l
DT NLO BOHER, A I 0T RE SR+ =
BT LA, PR T RIS E AL TR I Z
B FH A T - S Al A e, R T 5 T R ok p
AT AT N, EHUR A, AT ‘ Cowm
6T 48 N2 HHERC . (AT BFIE PR s e AL AR

et T N0 BIHERC ™, SAMRES R —2. —J7
T, PR SR BRI, TR W AR 2
il BT AL AR BR TR My R BRI, AT
WCEYTE RIS, RS S AR S A VR Tt g, (2 2k T £ 3% NLO Wik . o5 —J5 i,
T WAL A T SR W AT R, 380 T R AU IEAE, BE NIRRT, AR T R A
FHEN, i ELE FH B AL o T RE 28 i 75 S A W00 R B SRR A o A LB A0 20, S L e B R R
b, &AL R R S EAE R R, AT it + 25 NLO MYHEREY ., AWFoe i R 3R MR ZT e, fRAEAL
S ABERR ], XA BRG] AN IR RO, SR BRI T AR . W T BEACARER TX SERR A, e
HE TR TCHLR R A, (Edinss TR AL R A E ] . WARSERKE , FTRERBUEYM N &
AR RUR IO AR A58 B ZOR TR N A WORGREE , S B0 35 NLO HERCAIHE I

4 Hip

Jiti FH 3R N AR I M 2 W 35 B R I bR - S B, IRt P 2R N AR TR e ) 9 e 8 K A
Wik o it SR AR R AN 2 e E 1235 NLO HEll i, (HAAL, WENCHR NIEMEAF eSS BT, RN
IR SR T, AL, BEAE 2 i 0 3 NLO HEjl i . il B AT A2 28 T I A5 MK 3% NLO HEjik, B
M. MR ATGIE, AN A R KBRS T WD BRI ) TR SR
5 &t
[1] AGLIARDI E, ALEXOPOULOS T, CECH C. On the relationship between GHGS and global temperature anomalies: multi-

level rolling analysis and copula calibration [J]. Environ Resour Econ, 2019, 72(1): 109 — 133.

(2] &RE. 2R N RKSHREHLI]. AL, 2020, 36(6): 5 - 8.

JIN Yinxue. Water crisis under global warming [J]. Ecol Econ, 2020, 36(6): 5 — 8.

[3] HUANG Jianping, YU Haipeng, GUAN Xiaodan, et al. Accelerated dryland expansion under climate change [J]. Nat

Climate Change, 2016, 6(2): 166 — 171.

[4] JEFFERSON M. IPCC fifth assessment synthesis report: “ Climate change 2014: Longer report” ? Critical analysis [J].

Technol Forecasting Soc Change, 2015, 92: 362 — 363.

(5] SKEH, M, A, 55 R EZHRE UK (CO,. CHy. N,O) BURALR B KR AN AT T o e (], P[]

AR, 2011, 19(4): 966 — 975.

ZHANG Yuming, HU Chunsheng, ZHANG Jiabao, ef al. Research advances on source/sink intensities and greenhouse effect

of CO,, CH, and N,O in agricultural soils [J]. Chin J Eco-Agric, 2011,19(4): 966 — 975.

[6] FOWLER D, COYLE M, SKIBA U, et al. The global nitrogen cycle in the twenty-first century [J]. Philosophical Transac

Royal Soc B Biol Sci, 2013, 368(1621): 20130164. doi: 10.1098/rstb.2013.0165.

[7] LIU Shuwei, LIN Feng, WU Shuang, et al. A meta-analysis of fertilizer-induced soil NO and combined NO+N,O emissions

[J]. Glob Change Biol, 2017, 23(6): 2520 — 2532.

(8] A KL St A i 25 R NLO HERCH 52 (D). A% PEACARMBHE R, 2017.
WANG Ying. Effect of Long-term Fertilization on Greenhouse Gas N,O Emission in Rain-fed Farmland[D]. Yangling:

B/ 5 B NyO RRIAAEN T

Figure 5 Influence of phosphate fertilizer on N,O cumulative emission


https://doi.org/10.1007/s10640-018-0259-3
https://doi.org/10.1038/nclimate2837
https://doi.org/10.1038/nclimate2837
https://doi.org/10.1016/j.techfore.2014.12.002
https://doi.org/10.3724/SP.J.1011.2011.00966
https://doi.org/10.3724/SP.J.1011.2011.00966
https://doi.org/10.3724/SP.J.1011.2011.00966
https://dx.doi.org/10.1098/rstb.2013.0165
https://doi.org/10.1111/gcb.13485
https://doi.org/10.1007/s10640-018-0259-3
https://doi.org/10.1038/nclimate2837
https://doi.org/10.1038/nclimate2837
https://doi.org/10.1016/j.techfore.2014.12.002
https://doi.org/10.3724/SP.J.1011.2011.00966
https://doi.org/10.3724/SP.J.1011.2011.00966
https://doi.org/10.3724/SP.J.1011.2011.00966
https://dx.doi.org/10.1098/rstb.2013.0165
https://doi.org/10.1111/gcb.13485

55 38 55 5 ] w TR ARSI N P AR KGR X AR S AR A AR 1 R 943

Northwest A&F University, 2017.

(9] e, mm Mg, 2547, 5. ABRAS I B G b3 th 5 NoO HERC i s (1], A AR 25241z, 2019, 43(2): 165 —
173.
CAO Dengchao, GAO Xiaopeng, LI Lei, et al. Effects of nitrogen and phosphorus additions on nitrous oxide emissions from
alpine grassland in the northern slope of Kunlun Mountains [J]. Chin J Plant Ecol, 2019, 43(2): 165 — 173.

[10] BRI, HRES, Mt Ak, 4F. 5T DNDC LR I SO HEROE AL (1] A5 2200E, 2019, 38(4): 1057 — 1066.
ZHAO Miaomiao, SHAO Rui, YANG lilin, ef al. Simulation of greenhouse gas fluxes in rice fields based on DNDC model
[J]. Chin J Ecol, 2019, 38(4): 1057 — 1066.

(1] oy, XUAEAS, Fokhn, 25, BHRIN fe-Fa B E AR RSE CO,, CHy A N,O Sl i RFAE [T, 7K H AR FFHTSE, 2019, 26(4):
96 — 104.

CHENG Gong, LIU Tanxi, WANG Guanli, ef al. Characteristics of CO,, CH, and N,O fluxes in Horqin dune-meadow
cascade ecosystem [J]. Res Soil Water Conserv, 2019, 26(4): 96 — 104.

[12] BA FEAC S0 T B XA FH AR R S B2 (D] EARE R St ARk 2, 2018.

WU Yan. Effects of Fertilization on Farmland Nitrogen Loss and Balance in Hetao Irrigated Area[D]. Huhhot: Inner
Mongolia Agricultural University, 2018.

(130 RS, SE Ll 2= 15 PR b & A O ERAIT AT (1] LS04 24 (AR, 2020, 56(1): 1 - 8.
ZHU Wenyu. Greenhouse gas emission from seasonal frozen-thawed soil in Ebinur Lake wetland [J]. J Beijing Norm Univ
Nat Sci, 2020, 56(1): 1 —8.

[14] 20753, T R4, JKREEK, 55, SLaCRBERHEXT S F 30l 2 At s m 1], FE24ak, 2020(3): 109 — 116.
MIAO Pinggui, YU Xianfeng, ZHANG Xucheng, et al. Effects of vertical deep rotary tillage on soil greenhouse gas
emissions from potato farmland [J]. Crops, 2020(3): 109 — 116.

(151 ZE/KF5. LD R o U X PA DR L NLO S8 et (52w (D] K752 ARALITE R, 2019.

LI Shuixiu. Effects of Simulated Precipitation Changes on N,O Flux in Songnen Meadow Steppe[D]. Changchun:
Northeast Normal University, 2019.

[16] OMIDIAN H, ROCCA J G, PARK K. Advances in superporous hydrogels [J]. J Controlled Release,2005,102(1): 3 — 12.

[17] &R5ke. okl [M]. Jbat: fesa Toll Hi it 2002: 473 — 635.

(18] IEVACH], T, BiH R, 45, T HERFMEXHROKRIOK MERE A5 (] Al TR 4%, 2007, 23(7): 76 — 79.

YAN Yongli, YU Jian, WEI Zhanmin, et al. Effects of soil properties on water absorption of super absorbent polymers [J].
Transac Chin Soc Agric Eng, 2007, 23(7): 76 — 79.

[19] LIU Caixia, CHEN Longsheng, TANG Wei, et al. Predicting potential distribution and evaluating suitable soil condition of
oil tea Camellia in China [J]. Forests, 2018, 9(8): 487. doi: 10.3390/f9080487.

(20]  EA5mH, ML, A, A5 AN FIHEAE A G HE M 2% 3 NoO HEB #oma [T]. Al FRETRL£2441, 2020, 39(9):
1-12.

WANG Shuli, GUO Xiaomin, HUANG Lijun, et al. Effects of different fertilization and water retention measures on N,O
emission from Camellia oleifera soil [J]. JAgro-Environ Sci, 2020, 39(9): 1 — 12.

[21] BRIEH, TIER, 257 PAM MR T AB AR T il SR 5E (], K121, 2006, 37(11): 1290 — 1296.
CHEN Quchang, LEI Tingwu, LI Ruiping. The impacts of PAM on runoff infiltration and water erosion from slope lands
[J]. J Hydraulic Eng, 2006,37(11): 1290 — 1296.

(22] Z=4, BKEWE, RGBT, . ALY PAM IR W BT A FE UK 40 B A R ZE & 0], /K B R4k, 2020, 34(2):
290 —295.

LI Na, GENG Yugqin, ZHAO Xinyu, et al. Mixed application of biochar and PAM influences water infiltration and
evaporation of coal gangue matrix [J]. J Soil Water Conserv, 2020, 34(2): 290 — 295.

(23] LIk, B H, FIWET, 45, 759600 S AR i 2wl 2 Ui 1 S S ERIE IR 50 RIS (D). R dorAle, 2011, 19(3):
412 —419.

WEI Da, XU Ri, WANG Yinghong, et al. CHy, N,O and CO, fluxes and correlation with environmental factors of alpine
steppe grassland in Nam Co Region of Tibetan Plateau [J]. Acta Agrestia Sin, 2011, 19(3): 412 —419.
[24] EiEK, 2K, B, . IS K IR 45 R FE R AR S R G0 NoO HEO 38 TR s B2 (U] A9 A= 252441, 2018,


https://doi.org/10.17521/cjpe.2018.0267
https://doi.org/10.17521/cjpe.2018.0267
https://doi.org/10.1016/j.jconrel.2004.09.028
https://doi.org/10.3321/j.issn:1002-6819.2007.07.014
https://doi.org/10.3321/j.issn:1002-6819.2007.07.014
https://dx.doi.org/10.3390/f9080487
https://doi.org/10.17521/cjpe.2017.0164
https://doi.org/10.17521/cjpe.2018.0267
https://doi.org/10.17521/cjpe.2018.0267
https://doi.org/10.1016/j.jconrel.2004.09.028
https://doi.org/10.3321/j.issn:1002-6819.2007.07.014
https://doi.org/10.3321/j.issn:1002-6819.2007.07.014
https://dx.doi.org/10.3390/f9080487
https://doi.org/10.17521/cjpe.2017.0164

944

RN/ NI NI e 14 2021 4F 10 H 20 H

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

42(1):105—-115.

WANG Guangqin, LI Fei, PENG Yunfeng, et al. Response of soil N,O emission to experimental warming regulated by soil
moisture in an alpine steppe [J]. Chin J Plant Ecol, 2018, 42(1): 105 — 115.

DAVIDSON E A, KELLER M, ERICKSON H E, et al. Testing a conceptual model of soil emissions of nitrous and nitric
oxides [J]. BioScience, 2000, 50(8): 667 — 680.

DT, WO, IR, L AR TRIE UL R U 3R R CH, Al NLO HERL (1], A 3= S IR, 2017, 23(3):
578 — 588.

DONG Yanfang, HUANG lJing, LI Fusheng, et al. Emissions of CH, and N,O under different irrigation methods and
nitrogen treatments [J]..J Plant Nutr Fert, 2017, 23(3): 578 — 588.

MORI T, OHTA S, ISHIZUKA S, et al. Phosphorus application reduces N,O emissions from tropical leguminous
plantation soil when phosphorus uptake is occurring [J]. Biol Fert Soils, 2014, 50(1): 45 — 51.

MEHNAZ K R, DIJKSTRA F A. Denitrification and associated N,O emissions are limited by phosphorus availability in a
grassland soil [J]. Geoderma, 2016, 284: 34 — 41.

MORI T, WACHRINRAT C, STAPORN D, et al. Effects of phosphorus addition on nitrogen cycle and fluxes of N,O and
CH, in tropical tree plantation soils in Thailand [J]. Agric Nat Resour, 2017,51(2): 91 — 95.

MORI T, OHTA S, ISHIZUKA S, et al. Effects of phosphorus addition with and without ammonium, nitrate, or glucose on
N,O and NO emissions from soil sampled under Acacia mangium plantation and incubated at 100% of the water-filled pore
space [J]. Biol Fert Soils, 2013, 49(1): 13 - 21.

CAMENZIND T, HATTENSCHWILER S, TRESEDER K K, et al. Nutrient limitation of soil microbial processes in
tropical forests [J]. Ecol Monographs, 2018, 88(1): 4 —21.

CLEVELAND C C, TOWNSEND A R, SCHMIDT S K. Phosphorus limitation of microbial processes in moist tropical
forests: evidence from short-term laboratory incubations and field studies [J]. Ecosystems, 2002, 5(7): 680 — 691.
VITOUSEK P M, WALKER L R, WHITEAKER L D, et al. Nutrient limitations to plant growth during primary succession
in Hawaii Volcanoes National Park [J]. Biogeochemistry, 1993, 23(3): 197 — 215.

KLEMEDTSSON L, SVENSSON B H, ROSSWALL T. Relationships between soil moisture content and nitrous oxide
production during nitrification and denitrification [J]. Biol Fert Soils, 1988, 6(2): 106 — 111.

BAKKEN L R, BERGAUST L, LIU B, et al. Regulation of denitrification at the cellular level: a clue to the understanding
of N,O emissions from soils [J]. Philosophical Transac Royal Soc B Biol Sci, 2012, 367(1593): 1226 — 1234.


https://doi.org/10.17521/cjpe.2017.0164
https://doi.org/10.1641/0006-3568(2000)050[0667:TACMOS]2.0.CO;2
https://doi.org/10.11674/zwyf.16437
https://doi.org/10.11674/zwyf.16437
https://doi.org/10.1007/s00374-013-0824-4
https://doi.org/10.1016/j.geoderma.2016.08.011
https://doi.org/10.1007/s00374-012-0690-5
https://doi.org/10.1002/ecm.1279
https://doi.org/10.1007/s10021-002-0202-9
https://doi.org/10.1007/BF00023752
https://doi.org/10.1098/rstb.2011.0321
https://doi.org/10.17521/cjpe.2017.0164
https://doi.org/10.1641/0006-3568(2000)050[0667:TACMOS]2.0.CO;2
https://doi.org/10.11674/zwyf.16437
https://doi.org/10.11674/zwyf.16437
https://doi.org/10.1007/s00374-013-0824-4
https://doi.org/10.1016/j.geoderma.2016.08.011
https://doi.org/10.1007/s00374-012-0690-5
https://doi.org/10.1002/ecm.1279
https://doi.org/10.1007/s10021-002-0202-9
https://doi.org/10.1007/BF00023752
https://doi.org/10.1098/rstb.2011.0321

	1 材料与方法
	1.1 样地概况和材料来源
	1.2 研究方法
	1.3 试验样品的采集与测定
	1.4 数据分析

	2 结果与分析
	2.1 不同处理间N2O排放通量、土壤温度和土壤含水量的动态变化
	2.2 不同聚丙烯酰胺添加和施肥对土壤含水量的影响
	2.3 不同聚丙烯酰胺添加和施肥对土壤N2O排放的影响

	3 讨论
	3.1 聚丙烯酰胺施用对施肥油茶土壤N2O排放的影响
	3.2 施用磷肥对油茶土壤N2O排放的影响

	4 结论

