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Effect of Returning Cropland to Forestland on N,O Emissions from Sloping Purple Soil

KE Yun'?, YANG Hong—wei', WANG Xiao—guo®*, HU Ting—xu**, LIU Yun**, ZHU Bo*"

(1. Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Key Laboratory of
Mountain Surface Processes and Ecological Regulation, Chinese Academy of Sciences, Chengdu 610041, China; 3. Institute of Mountain Haz—
ards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; 4. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: Cropland is a large source of global N,O emissions, while forestland emits much less N,O. Thus, returning cropland to forestland
would help reduce global N,O emissions. Here static chamber—GC technique was used to compare soil N,O emission fluxes from sloping
cropland (CL) and forestland returned from cropland for 15 and 30 years. Soil temperature, moisture, nitrate(NO;~N) and ammonia
(NH;-N) nitrogen content in the soils were also recorded for one year. Results showed that average fluxes of soil N,O from CL, CL-CK
(CL-Check test), FL;s and FLy(15 and 30 years old forest) were 25.6, 6.60, 1.20, and 4.35 pg N;O-N-m=2+h, respectively, with signifi—
cantly higher N,O emissions from CL than from CL-CK, FL;s and FLy(P<0.01). The N,O emissions from FLy, were also significantly higher
than that from FL;;(P<0.01). Annual cumulative N,O emissions from CL, CL—CK, FL;s and FLy, were respectively 1.01, 0.400, 0.050, and
0.310 kg N;O-N*hm™. The potential of N,O mitigation by nitrogen fertilizer reduction was as high as 0.620 kg N,O-N*hm™=. Compared
with CL-CK, FL,5 and FLs, reduced N,O emissions by 0.350 and 0.090 kg N,O—N*hm™, respectively, may due to increases in soil carbon to
nitrogen ratios and changes in soil properties.

Keywords: purple soil; alder and cypress mixed forest land; sloping cropland; returning cropland to forestland ; N,O
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Table 1 Basic information of plots studied

FEHBLALAS Sample plot code FL;s FLy

CL CL-CK

JIE P NN 5 /N TE
1997—1998 4E A\ T 1 fd

FEBEZEA Vegetation type
P

Sample plot situation

JiE Y NN 5 IR TE
1983 - N\ TUE AR 22
HRASH ABRFRAMEAR AR AR ARE ST, B

AINAE-ELEK RINE-HLER

PHVERT sl 30 45, A B4/ BEED Sl 30
A K EAGENE, FHARIIL 2 IRONAE AR I3y 2/

CLAET, BB AR AL R AR FHEARTS 180, Ity S (o
IR IR/ 15 30 — —
Vegetation restoration year
I MAF 3 em) IR M3 em) TFHIIE 132 VEVIRIESS /N R ORAT I 150 YEVIRIME 5 8 /N
Remarks 5.10 em, FHIME 650 mo  cm, FIIME 16.0 mo I kg hm™2.5 Jikk-hm?. Mi%E/NES FIFKSH] 150 kg
H I FE Ry 70, YR 700 FEKZES IR 130,150 kg N*hm?e  hm™.5 Ji#% hm2,

M 700 M E S 7°,

1 FLis FLyy 23 BRI HE 15,30 4 ; CL FRSEHEbAGIEAL BE ; CL-CK FORSHHATENCARBE . 2w 8145 B L 78 24 s R i A

Note : FL;s, FLy: Forestland returned from farmland before 15 years, 30 years; CL: Cropland; CL-CK: Check test. the information in the table was obtained

through onsite investigation.
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Table 2 Physical and chemical properties of studied sample soils

5 b i H#H /g cm™ HHL /g kg

2%lg kg /g kg /g kg

Sample plot pH Bulk density Organic matter Total nitrogen  Total phosphorus  Total potassium GN
FLis 7.80 1.52 22.5 1.17 0.540 21.2 11.1
FLy 8.06 1.49 46.1 2.97 0.530 18.8 9.00
CL 8.05 1.31 11.9 0.870 0.860 20.6 7.90

CL-CK 8.05 1.31 11.9 0.870 0.860 20.6 7.90
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Figure 1 Seasonal patterns of air temperature and precipitation during experimental period
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Figure 2 Seasonal patterns of soil temperature and moisture during experimental period
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Figure 3 Seasonal patterns of soil nitrate— and ammonium—nitrogen content during experimental period
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Figure 4 Seasonal patterns of soil N,O fluxes during experimental period
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67.2%,49.4%~65.2% , 55.4%~65.3%

4 K T A ) - SR SR L
AR IR | R A M M DA K 3R NLO )
KA BOR W N0 177 SHEs2, 5%
B, 13 WFPS N 45.0%~75.0% i AL A B 5 S i ik
B TRERA N,O 1Y B &, b T A
KR DA B ARV E R £ 8 NLO 7 61.09%~98.0% ,
NLO PR Fifi A 58 55 7K i3 hnnmi 35 m , w A6 AE
PR NLO B FEZERUE 1 24 K A R e S il At
FIE N,O WA R s 158 WFPS 54.0%B1 i ft
MR 5 N0 (AR R i, A A Y T
WEFPS M 18%H 114 1.7 51 6%+ 1 1.5 £%, 1M N,O 4
GRS R 7.4 £5F0 1.6 F509, A5 H CL.CL-CK
DA FLy, 14 38V B (IR - e A K o (&
2), FHHAINE 69.0% .68.0%F1 70.2%H) 3 WFPS
E AR T 54.09% , FEHA L 4 8 B SR T AbFHAIK
K-, AT CL.CL-CK PAJ% FLy, 3% N,0 HEji 3z 3
R R A LA B 2, P RE R A A R A
TGN FLys 19 13 N0 HEBGH % 5 + 58 B oA ¢
KR UL NLO HEji 3z 2] 4 e 5 (R s N T
Al e AR R R 55.2%, H. 58.8% 118 WE-
PS (& T 54.0% , R SR B AL T4
IR, 8 - 3R 3 nT BEAS 250k 145 N,O 194
il
3.3 TEXHRAKFRT 1 N0 HERRIF T

CL HETHA ST 'EIES NO HE 2L
P I AT TG R B N0 HE S



W], A s T S R HEE Ao 15 NLO HER I 5 1405

NO;-N FHTCH M, 5 NHi-N FILH A (R=
0.37,P<0.01,n=49). CL-CK.FLjs.FLsy, T3EIHLAZ
WAL S% H NO HE RBH — 2 AU B S
NLO HERCRAR MR B 2 (] 3 8 4), i P4t
LR, pH>8 , AR ARME LB A5 R B A7 AE , i
TR S 1)y =X 8t , A 2 TR , f2 1 T ik K
S RN AR SN o il AL F 660 T ) A TR R S K i Ay
BRI AL A AL, 1 B - g B S AR S A
AR (B 3 & 4), g - HEms A RN Sl fb S AR P4t
FoE RS R FIREIR, B2 T HEAHLR A A
ROPE, B T R AE P A BV AE A bk
T R RTHFE N T A R A AR BT B, S
T R A A e R 2 B TE LA R B
BEN,0 HEBAR LR — B0k . BFgT eI, 24 4 b
1 NO;-N % f#>25.0 mg kg B, I AHILHORA
Z NO;-N F a2, B EHIN ;2 11 NO;-N
T <25.0 mg- kg BF, ISR SN S — GV
IR - A= W) SR A R 4 58 A R T NOs-N 7E 1%
VWP R IR ) NOs-N 77 5 ] il
NO RS, RZBUEOL T NOT-N &2 N0
W REAIFA], BH1E B AEZE NLO 7] N, FFE1L , H2s bl
NO:;-N F =3 N,O/N, RGN, A5 i
M /INFZ 2 AR AR IS A NOs-N 2
40.4 mg kg, FKRFELIEEMWICE DA NFHE
N 17.5 mg-kg!, LI NOT-N &b Fi 7K,
DRI ] REXT 4398 NLO HEBQE A B30 . NH; -N 5 1
158 NLO HET AR DG 15 I L2 B b - 3 Ak N I
TP A ) B BRI R - o FLis FlLy AR
A 25 H N0 HERCTCAH G 6 HOR 2 138 N0
Hel B 2R R 26 3k ] e PR R b, 1= 38 e 77
A3 R R R LA DA A2 T AU 1R
HREA R NO HEl i BRI . 535k, B
T A e A AR I A 49 rh A ARG BT DL R
s SRR YIS SR NLO 77
3.4 IREFHEFRHET1E N0 BIFLEFI

AAIF ST H kAR b R IE AL B NLO HE R 2
fe A 45 R [RRABEAE FR A 1238 N0 HERGHE &R
FLy>FLyso X FEZIEF R (1) RBHE ) )5 , 115
AN N B AT D ABIFSE /N 2R RO (B % ) it
FHR 130 kg N-hm2(LA4E N 1), £KZE 150 kg N+
hm2(LA4E N i) BB S 4384708 /0 280 kg N+hm™
)N A AR DR BIUEAE /NAZ - B RSB AE 1+ 58 N,0 HE
RECH 0.220%, PITAAT 1k it ZUIE — 350 v] LA

IHE 0.610 kg N-hm2; (2) R3ETCHLIE > B IR % %
AAEFD CN SRR SE . BEEMIAERER, -
ST SR A — i SR EE RSB )22, AT RE B - s
O RFLRE R A AR, B S SRR B A Y
IKAE 745 L R BRYE 5 5 A ML AR Rt
RS 52 A LR R R0, gk 2 By
7R, FLis JFlg AT AP 2R C:N B8 Tk
i1 358 -3 R AT HLBROR 4> R R AR A R
BRI LA S R G P TR 51k S A W b ER AL
SRR R A T SUAHER T CoN R
T HEHAF T NO A7 e,

4 ZE5ig

S0 LY R B AR T i 2 e 148 NLO HE
B, 33X 5545 1k AT it FH . A B RR A EL T v DA R 3
BE R EERTCALIE A (AR VASE) kKA
Ao A5 Lh it AR it X NLO HECA vl HE T A7 35 51
0.610 kg N*hm?2, i CL 14 N,0 HEilE#Y 60.3%. 1B
B 15 45 F0 30 47 A A 1 5853719870 0.350.0.090 kg
N,O-N-hm? i N,O HEikiE, 7395 CL-CK 14 N,0
HERCE Y 87.5% 1 22.5% , FEL )R PR - St A L Tt
o, IOCHLFE S TR DL R S R A AR FLy, Y

+ 3 N0 HEAE B KT FLs B9 AT B B #F 30
AR SR R L A
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