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P 0 AR it AT A B 9 2SR Sy Ry A O R (3%
), Bk 28% , TR S 24.5 mg kg,
EEZAS 1.2 mg kg™, AL BE 7.8 mg kg, B Ak AP
76.2 mg kg ™', pH K 8. 1 (K EFHHEIL 2.5 1), %
TR L3 gem T HHURAER 13.3 g kgL iRE
Ak 3R HC d FE ) A BRI R 0L B A

R AR = T R A A KT
G T /N I S M AR ) S b R A%l RN ORR b 1 4
(28°30" ~28°39'N,113°18' ~113°26'E) , % il &
TP e I 3t 1o 3R] JE 30 1 Dok b S AT R X
S AR B 17.0 C AR Y 1 467
mm, A ZE RN 1272 mm, S AR 135
km® W3R 5 50 ~ 430 m, 35 BK R4 A A 5 71
GBI YT A A 4 R OK S, LR
DRAR E SRSl =N OFAR: I e AN 5 =
IZ I 32 A o R 2 R AL AR b 65. 5% (K

26.6% e bk Hb 2. 4% F K T 2. 9% , HoAth JT b 5
2.6% o Horp M DLk AR T R AAMORT A T AZ K BRCH
F K H ARG 3, DR AT RS - AR VE A
JNER % 2 45 20 U A 4 b A A X el P s DS el o
Fo IR )ZE & 3 5 R R AR R R,
KAy H 3R pH AT 3.5 ~4.7 2], 555 4 45
WAk 8, pH 276 3.7 LT . b HH A B
Kb 4 I HH G e A I ST R R B Sl b R AE 3 Y
KM, SRR 4 a B30 5 AF By K A K R
A XL 2 e R T 4, it A AR R R, — Rt
FH#5 750 kg hm ~* ) 25% R B R A 00, ARG & 3
750 ~5 250 kg hm >, B A% 7= & 6 000 ~ 7 500 kg
hm ™% 5 2% Bl 43 0% 1190 7 0 250l A RS A RER
25 B VA IS (SR 1) RN bR B (S5 2) AR
Hi Ak BH 3 1 R S R A AR O IE T R A AR
ANTR) A b R 7 20 R R SE AR LR 1,
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Table 1  Basic soil properties of the fields different in land use

A+ H F] %1 Bulk density NO; -N NH,” -N KA 4 B
Land use (gem™?) ot (N, mgkg™") (N, mgkg™") Longitude and latitude
2 M Vegetable garden 1.34 5.72 209.8 60. 4 28°32'14" N, 113°21'38" E
i H Paddy field 1.20 4.45 3.7 5.0 28°33'11" N, 113°20'1" E
5[ 1 Teagarden one 1.27 3.79 14.7 61.1 28°32'51" N, 113°20"2" E
% El 2 Teagarden two 1.27 3.64 9.1 22.3 28°32'50" N , 113°19'58" E
Fii Forest land 1.26 3.67 0.4 3.0 28°32'56" N, 113°20'1" E

1.2 gt

IR B NS 5 - SO A 2, i D
FEWFFTEE R SRR N 20 C, B K & Bk B
70% WFPS ( £ $ fL B & /K &, Water Filled Pore
Space) "' HE AR N

WFPS% = (+HEK it/ T+ i) x LR E/
(1 - +HEREH/ L HERE) x100%

R — KM EEEM,KE 1 ADLH 4 RE
SIS INRZ G N 40 mg kg ™" H /2 B o i 2
B ARl e AR R B RS B 7 X N, O G i
() 52 ]

TR R FH 4 TR0 /0N I e L R 1) S b A
25l 1R AR M A B8, B AN it &R IR (CK) (B N
40 mg kg~ (IR R AL FE (Urea) FIF Il N 40 mg kg™
IR Z + 1% B9 % B AL PH (Urea + Glu) , > 4b 3
W3 WHEE  BEVLHES , 557 48 d,

I =R FH A 0/ i el A Y 2 el 2 R
A it 0% HR (CK) (¥ N 60 mg kg ™' % 45 &

(AN) RN 60 mg kg ™" B2 5 A + 10% A A4 il 551
(AN +DCD) \Z i N 60 mg kg ™' A 25 & (NN) FiR
fll N 60 mg kg "' TS A + 1% %5 %85 (NN + Glu)5 4
IR, R 3 WE S ELHES , 35 5E 16 d. 8
A RCR I R B, iF 25 AR A R 45 , i Ak 41 i 55
HWE N (DCD)

B el i m 16.3 em , NA£ 9.5 em, 5
1165 ml 7 2 €/ T U, 8+ HE 4 & s 1 H 55 0
WA IER 5] TR B AH B 25 5 (O PR IE 3835 4%
T B REEPRATEMO. 1 gem ™) o Hih 2R E
JS em, AE FFE+F 1.21 g em ™ H 1.24 ¢
em D FEH 1,10 g em 7’ ZK 1,17 g em ~* Fl Ak Hh
1.16 g em o RFUEEE 5H AR A 521, ok
RNCFNE IR Tk, TS AR GRS
TIEFEITIR G MG R, i T 1H iR s R = P R
R ORAENR N K 3 TE 35 5% 5 R R B SR KR
(Parafilm JB) 5457 FUf, W4 3 ~ 6 d AR 48 15 5%
JF 4 ) 2 5 9 5 K o % B AE 70% WEPS,
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RIS 7EH 1.2.3.5.7.10.,14 17 .21 24 27,
31.34 38 F148 K L4 7:00 ~8:00 K<, KAEHT,
& I Parafilm JI§ 557338 < 5 ~ 10 min, 1fijJ5 35 DR EZ
T, LR o B2, 23 BIAE SR 010 .20 30 140 434
FH 20 ml = R VE O A R 46 S AT AU, b il AR
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P 2 Sy R 1 41 3R [ = b 1 O 5 BR LA
J& N,O .CH, F1 CO, myHER A 1E. M N,O 1 HEjik
(Kl 2a, Kl 2d, K 2g, & 2j) o] LUE 364 R
Z Tl FMcHE + HEXE N 40 mg kg ™' Y IR Z I AR
A /NEY N, O HEilc, MKESE 48 d 19 N,0 ZFLHE
AT UL (3R 3) , SEHLAIMR L Urea 403 N, O HEjik
¢ CK G B fe 384 fin ot e EE 4% el s i R 2R U 4
T N,O HEMC, AT K 56 25 5 3% RS B AL (@ Urea
5 CK kb H ) JC 8 5 1 22 5 (p <0.05) ,ixX 5 41 Kt
W SR AL BE N, O HER LS FA 22 Hoam >, AT
R m T R 4T e, pH 7E 3.6 ~5.7 Z
), ARFFREY, L3 pH HEE W EZ 5 AL
T AR ) B2 ) R LA RS [ A B B O
+ 38 N,O Heloie &= 24 Al i FE R0 R R 2 — 5 il
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Table 2 N, O emission fluxes and cumulative emissions calculated using different methods
N, O HEj0E &
N, O R
e N, O emission fluxes (N, pg kg’l d-hH HERL A i
Total N, O emissions
Calculation method S o WER FALDN
(N, pgkg™")
Ist day 2nd day 3rd day 4th day
2t 3 % Threesamples 145.1 £67. 8a 53.8 +13.3a 27.3 +6.4a 6.4 +2.9a 232.7 £49.2ab
Linear 4 4 Foursamples 130.8 £60. 5a 50.9 £11. 1a 25.6 +6. 6a 7.9 +1.4a 215.1 +45.8b
kiR 4 £} Foursamples 225.6 £79. 6a 49.8 £23.7a 30.0 £7.3a 6.7+7. 1a 312.1 +50. 1a
Quadratic curve 5 % Fivesamples 165.7 £83.9a 58.6 +£19. 8a 24.8 9. 1a 6.8 4. 1la 255.9 £62. 1ab
A — 4 A A R P R R AL PR A TC £ 7 5% (p <0.05)  Note: The same letters in the same column represent no significant difference be-

tween different treatments at the level of p <0. 05

2 500
a%f 1 K Istday b %5 2 K 2nd day
5 ooot | y=16.86x+421.5R*=0.997 4 n=3
y=15.96x+ 427.5 R™= 0.996 7 n=4
y=-0.099 7x+ 18.95x+417.5 R*= 0.999 9 n=4
1 500F L y=-0.078 x>+ 18.39x+418.8 R>= 0.999 8 n=5
4 1000f s
c) y=45.59x+621.9 R*=0.984 8 n=3
& y=41.11x+651.8 R?=0.984 7 n=4
g 300 y=-0.536 9x>+ 57.22x+598.1 R*= 0.998 2 n=4[
3 y=-0.338x+ 52.05x+610.0 R™= 0.997 5 n=4
=}
5 0 L L L N . L L L A .
z' ¢ 45 3 K 3rd day d % 4 F 4th day
ﬁé(
200} I
Z
= + 2— —
Lsool y= 8.584x+ 368.1 R2 0.997 3 n=3 Ol B4 01009 St
y=8.027x+ 371.8 R=0.995 6 n=4 = 2,452k 344.5 Rim 0,977 8 1t
= 2 2= _
y=-0.059 235 9.804x+363.8 R*=0.9999 n=4 y=0.038 5x+ 1.298x+348.3 R*= 0.997 1 n=4
1000} y=0.017 5x+ 7.810x+370.4 R™= 0.9954 n=5

500 _’./‘//-
| _o— —0 — 00—

[ y=0.007 3x*+ 2.108x+346.4 R?= 0.989 2 n=5
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M > Ak b, 4> 9k N 6 2353 503 I 151 pg kg™

TR0 2B A 0 N, O B HE K, — O i Al
RE A HE 1 5 % A W 78 4 S R A R B R SR A AL
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RiFREE R WS INAT DL R 6% 012 1F 198 M 21 48 I Al 1k
N, O fHERC s NS FE 4 N, O Hekige sk B (1 2¢
FIE 4a) 28R PR R BN 5 1 N,O Hejltiz K F
R RS BN A N | WG 11 1 7o A =W =R AR (W |
Al RE IR 21 N,O J= A i E 2R 2. RN, At
YA T JC Tk o o A WIS 0 S P R g AR X
N,O = A= ¥ BTk, A7 G R 1 21 3 A ML U I )5 1 3¢
N,O By 7= A HLHM AR ABFFE . M 48 d [ N,0 2
FUHEBC AR (32 3) , S A% [ RUM G 1 38 Urea +
Glu b 324 H Urea ZLFHFY 41.0 /% 18. 1 {5 F13.5
¥ AFUbR - S P A b B W B 2R R A
[F] 4 Hb A 2SR, A I CK F1 Urea Zb 3 N, O HE
T 35 1 T 3 Ml L A% Tl A0 bR 3 %) F 97 Ak B 5 Urea +
Glu Zh BN, 3% H A% el | FH R b 1 2 [B) G J 3%
2259 KD W T RS H RO M, 3 M R T AR

Hi(p<0.05)(F3),
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I AR ST pH (4. 82) 1R 1 BAHE R P 21 R IR
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AN AN F T AR AE T N, O Ry ™ AR Bl 3
7 I T 0 350, b S A Ak A 0% o 4 s o MR T
A3 Urea 4b B AT WL, 55 5% J5 01 CH, HE ik W] W 3
i AB H A IR A AR AR Y 2% S . X SR i TR AL B
—AEE WM TR KK CH, HEl, R F AT GE 2
E ST IR AR B e A S U R K
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Fig.2 Effects of carbon and nitrogen application on N, O, CO, and CH, emissions from fields different in land use




110 HE oA 50 %
£3 BEFMMAERNASRLEN,0.CO, f1 CH, HBHH M
Table 3  Effects of carbon and nitrogen application on N, 0, CO, and CH, emission fluxes from fields different in land use
Kb B N,O CO, CH,
Treatments (N, pgkg™") (C, mgkg™") (C, mgkg™")
P31l CK 201.4 +141.4bB 234.1 £34.5bC -59.7 £21.0aAB
Vegetablegarden Urea 229.8 +156. 6bB 276.1 £54.8bB -25.0+45.7aB
Urea + Glu 9 433 £4 770aAB 1 220 £93aB -93.4 £71.9aB
g H CK 1330 £73aA 563.0 £34. 7bA -17.7 £64. 1aAB
Paddy field Urea 3616 £1359aA 542.9 £48.3bA 6 092 +8 265aA
Urea + Glu 2 641 £1 773aBC 1 577 +85. 1aA 981.9 £775. 1aA
Ze [l CK 285.9 +87.0bB 391.7 +£33.8bB —135.1+99.3aA
Teagarden Urea 791.0 £657.2bB 389.4 +68.5bB -50.6 £130.3aB
Urea + Glu 14 330 £5 597aA 1 626 £278aA -20.1+74.9aB
N1 CK 260. 1 £255.5aB 280.3 +73.0bC -5.08 £36.9aB
Forest land Urea 70 +197aB 328.8 +62. 6bC -54.9 £109. 0aB
Urea + Glu 214 +332aC 1 191 +154aB —-146.3 +£149.9aB

[/ — 20 A AR R RS i 3 7m [R] — oty F) 7 20 AT b B8 ) 22 5 A8 B8 25, TR) — 80 ol A A IR) /N B S B 3 7 AR (7] = b ) 204 1) Ak

A 2% AN E (p<0.05) Note: The same capital letters in the same column represent no significant difference between different treatments of the

same land use, the same lowercase letters in the same column represent no significant difference between fields different in land use, but the same in treat-

ment at the level of p <0. 05

M CO, WA Sh &k F (& 2b, [ 2e, K 2h,
K 2k) , Urea 4b B, 52 b | 2% el 70K 3 1 536 249 A7 450/
() CO, HETH, 3 & h PR K 7K % FIr 7 A= . Urea + Glu
AL HE T S R 25 B AUbR b - 0 CO, HETIRC,
ANT) - A O R B S > 25 b > A > Ak
b, HE WA 43 91y C 347 304 191 F1 137 mg kg ™'
d™'o K48 d iy CO, BBUHEROK A , 8 My AEH A%
el FbR b 42 3% Urea 403 5 25 0 CK [H] JC b 25 1 22
5% (p <0.05) 7 Urea + Glu Zb ¥ 24 H CK (1) 5.2
5.2.8 i 4. 2 f5 A1 4.3 £, A ] 4 a1 F 5 =X
e, FH 3 CK b3 COo, HEm B & T 25 +
HE, B BTSSR FUR L (p < 0.05) 5 Urea A
RS 35 T 2 M 2% I AT AR M 5 Urea + Glu &b
B e FH A5 bl 3 s TS AR (R 3)
M CH, Zh &Kk FE (K 2¢, Bl 2f, K 2i, K 21),
% %5 M+ 8¢ Urea 1 Urea + Glu #p, H fth A [F] £ #h
M 7530 €K Urea #il Urea + Glu 23 3 Jy A [7] 72
JEE 1 R e W s, L A v A O 28 = A Ab B T
W E R, WK 3R 48 d 9 CH, ZRUHEHOR B
(F3),F—L+HFH T F CK,Urea il Urea +
Glu 8] JC & 2 1 22 55 A [A) 4 #) ) 5 =X CK 4b
B, 2 bl S R TR b, S Hb R TH AR Ml R) G @

Z2 5% Urea fll Urea + Glu b3, FF H 2 & & T3¢
R GE IR M, 5 = A TG W 2 R

3 g AN T) A ] O 2 - e s ik &S CHLA 3N
A, TLLE AN R R O R S+
S AMMASRTEH, N CK HRE, A A
RO ML < FF RS < 5B, AR E
TSR b T A 3 A R . BNIRER
M E IS, Bk oh, & A I SR S EERA N
B REAR 0y i F, Horb FE ORI e 4 3E Urea +
Glu ih P 75 5 Fﬂﬂmf“'ﬁim?*ﬁﬂﬂ{*ﬂﬂiﬂ’]
Urea Kb 31, i i 25 20 7 o B A7 W S 385, 5 B 4
WEIE A HL B S I e % K - B rp i B AR ffkliEEJi
HEEAPE S . NS AT EKE, LR
J&i , BRZEHL Urea + Glu AbFRAN 4 Fp A FH J5 28 Urea Al
Urea + Glu 2b ¥R AH 25 20 X 4 B 34, & W e 85 52 3
B kT RIEMAEAE . A N,O B HE AT
VLAt , W5 i o 2 0 A E T S RO AR VR T R R
THAE 1 — 2 1 00 fiF 25 AL, BE & %0 0% 00 08 FE | S i
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Fig.3 Dynamics of NH,” and NO;_ content as affected by treatment

2.3 FEIEERESETHAMENEZTL

gtk — A A 2K B+ N, O By AR LR K
CH, fl CO, MyHERERAE , e BUAS bl 2 +HEJF R T R
T JE2 265 RS Y A5 R R e A5 R0 ) T 2 i s 1 410 7
R IR B, % A [ 4 A 7 3 1 4 N 40
mg kg~ 1 IR FE R BIALA D HEI N,0 HEk, %k
W AR [ 25 BN B s Ak 3 i %) N 60 mg kg o
[l {5 76 55 3% LAY Parafilm 352188 5 /AL, A
PRAUEIR N 78 2 IR 5 . N 4a ATLUE T TE IR
N 60 mg kg " HITEN T SR (AN) SR +
WAL 57 (AN + DCD ) A 25 Z AL B (NN) 5 R i
AR (CK) ] N,O HERCTC o & 22 5, R LI +
58 N, O HE 6 N8 U £ AR 28 %A B B
A5 T B Tl - e R Ak ™ &, pH {4 3.6 ~ 3.8,
DAL ot R DR AT S b A B pHL R Bk Y
S Il 25 AR A (NN + Glu) B 7E 35 SR 9 HT S d
LT B N, O HERE , e R BLAE R R
B2 K, N,0 -N919 pug kg™ d™', ULHIS &4k
A HLK BE 08 A2 F R 1 21 3 + 3 I i 1k N,O 1y
7oA B3 G b Oy A R A S X I A A G R A A
W R B AR— 20 AT, A HLER Y B
AR X A AE 2= o dE 2 B R AT DLk R A

T 2B B A3 H - 36 A RN BB IR, SO AT DA A S il
AR T A A 3 PR AU R, pe s 4 48 b R AR AE
s, R EALEE 4 8 CO, HERUR A S N, 0 HE
Ji— 35 (P 4b) B 07 46 0 Ak B Y CO, HE T e 78 5
2 Rik#| €311 mg kg ™" d ™", 52 249 Wi J& G i ] [
IS % BEKSF, JHE D DR 2 el 7 4 0 1 O 4 s T
T A O PR, YR T 58 A W O HE i
B ORFEALEE CH, HERCZE“0” R i sh, oWl B
FAE(E 4e) o A=Al s SO RBHECE SRR
(#5),AN + DCD b3 N,O HE it AN kb 1
58.8% , X5 T /NGRS 1 3% 1 50 T I Ak 70 4 5
A% 0 /0 TR M 2T HE N, O HEJi Y 13.2% ~ 88. 9% 45
SAH—3, {0 AN F1 AN + DCD kb3 N,O HEj & 6
0 25 5 U0 A Ak A0 ) R0 A R M T M 0% A R AR
A& . NN+ Glu 4638 N,O HEilt e 2 5 T CK AN,
NN 5 AN + DCD 4b ¥, HHE i & 5 & CK /) 17.6
T, 35 AR R B 6% AR 2 R M 41 0 R s Ak AR T Y
ZE A —%, X NN 1NN + Glu #E17 T #3645 5 32
HH N T 75 B B % 0 A 0 w3 IR E S N, O
MIHERC. M CO, RBUEEF , NN + Glu 4b 3 75 fin
#WEJG CO, HEji & 43 )% CK AN NN F1 AN + DCD
AEPRA 7.3 45 7.4 £ 7. 8 £5F1 8.7 £%, il CK AN,



112 + 1% 2 1T 50 %
1200 400 -
. g -o- CK ~
R ~ AN 5 300 Ba
= - AN+DCD T _m AN+DCD
W 400 b ~<-NN vy L
e, =~ 200 -~ NN
) —— NN+Glu o0 —A— NN+Glu
3z 30 B g
e L= 100 |
A = U
QT 20t o, - 2
zZ g o 8 /
Z : —
= 10} = 10}
o, Q
Z 0F @]
-10 . L . L . L L . or | . . L . L L L
0 2 4 6 8§ 10 12 14 16 18 0O 2 4 6 8§ 10 12 14 16 18
135 0FA] Incubation time (d) 33 W} A] Incubation time (d)
40
C —-o- CK
—~ -7~ AN
5 - AN+DCD
_ -©- NN
'on —A— NN+Glu
= 20r
il
{ U
T 5
O o
*©
=
= or
jas]
O
0 2 4 6 8§ 10 12 14 16 18

B3I} Incubation time (d)

P4 g 255 A 0 o R0 0 A B 3R A B e

Fig. 4 Effects of application of carbon, nitrogen and nitrification inhibitor on greenhouse

gas emissions from tea garden soil
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Table 4 Cummulative N,0, CO, and CH, emissions as affected by

application of carbon, nitrogen and nitrification inhibitor

pGEL N,0 co, CH,
Treatments (N, pgkg™')  (C, mgkg™') (C, mgkg™")
CK 92.8 £24.2a 112.3 £8.2a 5.246.7a
AN 91.2 +55. 8a 111.3£4.7a  -40.1+30.8b
AN+DCD  37.6+21.3a 93.9£33.2a  3.1:17.5a
NN 91.3+£29.3aB  104.6 +7.4aA  —44.9 £24.5b
NN + Glu 1633 +417A  818.6+59.6A —9.0 =21.0ab

T < [ — 2l A AR [ /N 5 B 3R AR ] 4k B ) 22 5 AN St 3% (LSD
% ,p <0.05) , [7] — il A A R K5 5 B 327 1A b B il 22 57 K &
F(T K%, p <0.05)

column represent no significant difference between different treatments by

Note: The same lowercase letters in the same

LSD at the level of p <0. 05, and the same capital letters in the same col-
umn represent no significant difference between the two treatments by T-

test at the level of p <0. 05
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AR & i W AR, o — 20 E W] T ek R T R
PELT 58 1 B8 RO AR AR T i R R
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J B4 52 W) R0 AR T A 8 52, 5 SR i R D 3 LK
J7 S A UM HE T DA SRR

AN TR A i A 5 2 25 5 e PR M 20 N, O HE
JHC BN 40 ~ 60 mg kg™ UHK R S A M N,O
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RESPONSE OF GREENHOUSE GAS EMISSION TO APPLICATION OF
CARBON AND NITROGEN IN SOILS DIFFERENT IN LAND USE

Wang Haifei

Jia Xingyong Gao Bing Huang Tao

Su Fang Ju Xiaotang

( College of Resources and Environmental Sciences, China Agricultural University, Betjing 100193, China)

[llustrating mechanisms of N,O generation in and emissions of CO, and CH,from the soil could help us de-

sign greenhouse gas mitigation strategies. An experiment was carried out in fields of acid red soil different in land use, i.

e. vegetable garden, paddy field, tea garden and forest in Jinjing river region, Changsha, to study effects of application of

carbon, nitrogen and nitrification inhibitor on N,0, CO, and CH, emissions under constant temperature and soil moisture,

using the static incubation-gas chromatograph method. Results show that less N, O emission was observed from the acid red

soil, low in pH, after application of N fertilizer; the addition of glucose stimulated N, O emission from the soil applied with

urea and from soil denitrification. Heterotrophic nitrification might be the main pathway of N, O generation in acid red soil
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and nitrification inhibitor Dicyandiamide ( DCD) had no significant effect on N, O reduction in the acid red soil. In terms
of total N,O emission from the soil applied with N and C, the fields different in land use followed the the order of tea gar-
den > vegetable garden > paddy field > forest land. Extraneous organic carbon could significantly stimulate soil CO, emis-
sion from the four fields, showing an order of tea garden and paddy field > vegetable garden and forest land, but did not
have mucheffect on CH,emission in all the four fields except paddy field.

Key words Acid red soil; Land use pattern; Carbon and nitrogen addition; N,O emission; CO,emission; CH, e-

mission
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