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Abstract: [Objective] ‘Kuerlexiangli’ pear is a characteristic fruit industry in Xinjiang, where there is
a large scale production. However, nitrogen content in the soils is low in ‘Kuerlexiangli’ pear or-
chards. Through the application of nitrogen fertilizer, soil nitrogen contents can be increased to meet
the nitrogen demands of pear trees. In order to increase the yield of ‘Kuerlexiangli’ pear, farmers often
use large amounts of fertilizer, which are excessive for the demands of pear trees. Excessive fertiliza-
tion leads nitrogen enrichment in the soil, and reduces nitrogen use efficiency. The surplus nitrogen in
the soil will be converted into ammonia and nitrogen oxides, which will re-enter the atmosphere, caus-
ing air pollution, intensifying greenhouse effect, and leading to a series of ecological and environmen-
tal problems. Therefore, we studied the effects of different nitrogen treatments on soil N,O emissions
with in-situ field monitoring and indoor analysis, and determined the appropriate amount of nitrogen
for pear orchard soil. [MethodsJWe conducted fertilization experiments with different amount of nitro-

gen fertilizer in a 6-year-old ‘Kuerlexiangli’ pear orchard. Five nitrogen treatments were applied: no
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fertilizer (N,PoKo), no nitrogen fertilizer (N,PK), low nitrogen amount 150 kg- hm™ (N,PK), medium ni-
trogen amount 300 kg- hm™ (N,PK) and high nitrogen amount 450 kg- hm™ (N;PK). During the growth
period of pear trees (from April to September), the N,O emissions from the soil in the pear orchard
were collected and monitored by applying the static box-gas chromatography method. [Results]In dif-
ferent nitrogen treatments, N.O emission flux was lowest at night (20:00—38:00), followed in an in-
creasing order by that in morning (8:00—12:00), at noon (12:00—16:00) and in the afternoon (16:00—
20:00), and the range of change was from 0.060 to 0.310 g- hm?- h™. In April and June, the N,O fluxes
of soils treated with nitrogen (N,PK, N,PK and N;PK) were significantly higher than those in other
months (May, July, August and September). On the 15th of May, July, August and September, the N,O
fluxes under different fertilization treatments increased slightly compared to the soil N,O flux on the
Sth and 25th of the corresponding months. At nighttime (except April 5 and June 5), soil N,O fluxes
was not significantly different between soils treated with nitrogen fertilizer and that with no nitrogen
fertilizer. It varied from 0.060 to 0.150 g- hm™: h''. At the daytime (from April to July), N,O flux of soil
treated with nitrogen was significantly greater than that with no nitrogen fertilization, and the differ-
ence in the afternoon on April 5 was especially prominent. It ranged from 0.0120 to 0.310 g- hm™- h™".
The N,O flux among different treatments was in the order of N;PK < N,PK < N;PK. The daily accumu-
lation of soil N.O emissions was lower in the nighttime than in the daytime. The N.O emission from
soils treated with nitrogen showed a fluctuating upward and downward trend at nighttime, but it de-
creased gradually in the control group. There was no significant difference in the daily soil N,O emis-
sion among different fertilization treatments, and the range was from 0.720 to 1.800 g- hm™- d"'. The
N,O emission of soil treated with nitrogen showed a fluctuating upward and downward trend at day-
time, but the N,O emission in the control soil decreased gradually. The daily N,O emission in the soil treat-
ed with nitrogen was significantly greater than in the control. It ranged from 0.900 to 3.160 g- hm”- d"' in
nitrogen treatments but varied from 0.840 to 1.352 g- hm™- d"' in the control. The daily N,O emission in
the soils treated with nitrogen was in the order of N,PK < N,PK < N;PK. The N,O emission during the
annual growth period among different treatments was in the order of NoPK, << N,PK << N,PK <
N,PK < N;PK, and was 341.616, 346.548, 437.000, 459.748 and 531.960 g- hm™- a’', respectively. It
increased with the increase in nitrogen application rate. The N,O emission in N;PK, N,PK, and N;PK
treatments increased by 26.10%, 32.67%, and 53.50% compared with N,PK treatment, respectively.
When nitrogen application rate was 450 kg- hm™, the N,O flux in the afternoon, diurnal cumulative
amount and the cumulative amount during annual growth period were significantly greater than the oth-
er treatments. Temperature, irrigation and application of nitrogen fertilizer could all affect N,O emis-
sion from the soil. The application of nitrogen fertilizer had the greatest impact on N,O emission,
which increased with the nitrogen application rate. When nitrogen application rate was 150, 300, and
450 kg- hm™, the N,O emission coefficients was 0.060%, 0.038% and 0.041%, respectively. [Conclu-
sion]based on the comprehensive effects of nitrogen application on the production and environmental
benefits, it was recommended to apply nitrogen at a dose of 300 kg hm™ in pear orchard. However, the
nitrous oxide emission of soil in pear orchard is affected by many factors such as temperature, nitrogen
application amount, irrigation, etc., and there are interactive effects between these factors. Therefore,
the isotopic tracer technology should be used to study the action mechanism of nitrogen fertilizer on
soil N,O emission in future.
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Table 1 The experiment scheme with different

amounts of nitrogen fertilizer
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Fig. 1 The schematic diagram of soil N,O collection

in ‘Kuerlexiangli’ pear orchard
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Fig. 2 Soil N;O emission flux in treatments with different nitrogen application amounts



1358 E S B #35%
' AIF] Night time (20:00—8:00) K Day time(8:00—20:00) 4R All day

O\_sov
AR

~wag~gs ¥
aZ¥ossws

04- 04- 05- 06- 06- 07- 08- 08- 09-

05 25 15 05 25 15 05 25 15 05 25

AR H RBRE
N.O diurnal accumulation/(g- km™ d™")

04- 04- 05- 06- 06- 07- 08- 08- 09-
15 05 25

HIH Date

04- 04- 05- 06- 06- 07- 08- 08- 09-

15 05 25 15 05 25 15 05 25 15 05 25 15

B3 AEEALENTIENO HNERRE

Fig. 3 Diurnal accumulation of soil N,O emission among different nitrogen application treatments

HEAT e AR At 18 A, HFAE 4—8 AR H 10 HX &AL
Del FEAT 7 HEZK , it ZUNE RN /K e (2 2E 13 NLO [ 4
B IIN.O H 2RV, 17E A K, i & A H ) 13
N,O H 828 2k AR T RE&ES, Bih
0.900~3.160 g- hm?- d"'. A& A H N0 H
R E IR PR o, BN 0.840~1.352
g hm?- d' it 5040 BN A it 0 Ak 2 ) 3 N0 H
FHREAHEZER, AL LHNO0 H R
BRFARMEEAEE N0 H B &E. #ah T
FEJFHR SR EFF . H RS AR E I N0
H SRR B A B 2 22 e, AN it S50 Ak 2 ) ) 22 S A
o HZEAL A N0 H R E RN : N PK<
N.PK<N,PK. FAFHHA, 7£ H R &N HEl
HE2MEH KT RN HKH R &, 2hTH
KA TR A R BT B T A A AN
T AT P DA R il ()3 12, 2 v A A R i A IS
BRI T NOH H R E.

22 R (1 H 20:00— % H 20:00) A [7] e A Ab 2 (1)
THEN,O H BB ERLF A TR AR RS
FIRARA o AN [t A A 2 R F) -3 NLO H R E %
BN (9 H 25 H B4+ NoPoK,<N,PK<N,PK <
N.PK<N:PK, 25 {t. 4 1.560~4.960 g- hm>- d"'. Jifi &
A EEAUANE R AL B L3N0 H R EAF R i
ZE 5, AL HIE N0 H 2B 2 KT RitA
AhHEHIEN,O H 2R E . N.PK AbHE B B & T HoAth
42, N PK R NLPK b B 8] 2 AR . 754 A
5 H , N/PK. N.PK . N:PK &b ¥ 33 1% #1] I {& (3.760+
4.160.4.960 g-hm?-d"), 76 H 5 H , H 8 R IEH
(3.560.3.840.4.400 g- hm>-d"). ZH T4 H 1 HHM
6 H 1 H SR 56 Hhidk 47 it 56 IR AN B AE AT 512 . HH
TR EEHER TEBEEHE, HNkE4HS

HiH R E KT 6 HSs HIVH RAIEME., %
Jita AL PR ) HIEN,O H B S, 7E5.7.8.9 HI 15
HAHEE T 5 HAI25 HEg A3 n. 2T 4—8 I
B H 10 HIR X AT 7K, & 5 1 38K 5 5%
PERI TR 28 B FE A H 3 NLO FE i H B FR B 1
e fEFEFRAKINI O H, F3E AN A D EE R
JAG B V& 0 e AR T — 5 (ORI ROR
Ty REIEOBRES &, AR T AR A, 1
TR A P 3 1 2 30 NLO /b T, 1 H B AR
A TGN,
23 AREELEMELEFTHNOHMENER
HE R R 20

HH 4 m] 0 FE < R R &R AR F AN A
Ab FE NLO HEAR 2R R A AS il A BEAE A A NLO HE
MR B Z R B E, AL F BN HE
R E B E R T A A E N0 HHik 2
S . N,PK.N,PK.N:PK 4bFE A 4E A4 H HINL0 HEjiK
FAE 5 00 b NGPK AR EE B B0 T 26.10% +32.67%
53.50%. N:PKACERRIFEAFTHNO M R E R

B47 O5A7 mMeHd B77 M8H O9H
Apr.  May. Jun. Jul Aug. Sept.

T 600.00 .

i =

& & 450.00 -

Bk % [

& -8

é“ E 300.00 - [

< E i

= £ 15000 - [
o 0.00 ] . , .
Z NoPoKos  NoPK  N,PK N.PK N;PK

A
Treatment

4 FRERALEMFEEHLIR N.O HIHRRE
Fig. 4 Accumulation soil N,O emission during annual

growth cycle in different nitrogen application treatments



11

TG A ANFRERKTR R A AL T -3 NLO HETSUI R 1359

Fi KT HoAh & A3, T N PK AT NLPK A3 7] N PK,
FH NPK Ab 2 [a] 22 5 AN 5 3% o A [ it Ak B 7 4 A=
B NO FF ik 5 AR B i A it 220 (%) 38 0 24 m , Jite
B NO HFBUE A B I R R B E LR R, it
ZUREHE TN ¢ P IR A AL [l 1338 NLO HEUE A & #A T
RS, T NO HE s R AR & 5 it = A DG 43
BT, BN i) 2 838 TEAR G, MO RECH 0978 (p <
0.05),

1 2% 2 7] 1, NoPoK,~ NoPK . N,PK . N,PK . N;PK
A0 PR AR AR F I NLO HE TR B &4y il 341,616
346.548.437.000.459.748.531.960 g- hm™-a", K/
% F E£ W N NPK,<NPK<NPK<N,PK<
N:PK. Jiti & & 1E 150~450 kg hm > i, N,O HE i &
$0°M 0.038%~0.060% . 1E 7 ZL4E A4 F A BN, N.O
HT8CZ H bl A e 260 = 3 i 2 30 SRR S 3 R
(e %4, 76 it 08 A 300 kg hm I, < P /R B & 3L

£2 FTREERLEHNTIE N.O HMAK
Table 2 Soil N,O emission indexes in different nitrogen

application treatments

it A NoO S F MR R P o
st Nitrogen N;O emission accumulation V0 HR

N,O emission

Treatment application in annual growth cycle/ factors/%

rate/(kg- hm?) (g-hm’-a’)

NoPoK, 0 341.616+327¢ /
N,PK 0 346.548 +3.15¢ /
N,PK 150 437.000 +4.02 b 0.060
N,PK 300 459.748 £3.76 b 0.038
N;PK 450 531.960 +4.08 a 0.041
pel 1338 NLO HE AR $i /> (0.038%)

3 W ®

3.1 GEENNOHHAIS M
M NLO HE ) R R R 2 —
(1975 A4, fi 52 e - 33 A0 B S i A B AR A P v 1 B
75 A SR A0 RN SR 4K B R S e, 3 T R M NLO HE
TP 5 T A AR AE A A3 M R L TE 5~40 °C,
e T B T L Y L, LA P AT 2 S2 2040 1, i
e BOEIREE 30 CA A REALTE A
T MERR AR 5~75 °C, BdE I AE 30~67 'CP, A
RIS TE AL, 56 PN IR FEAE 20~40 °C, 76 AL A S i
A F IS B R Y FE A, A AT 8 NLO T
KA AR R, N R &R [
N,O HE U & & T HAh %5 I B, 75— RS I B R Bl
N W< B <FA<FA, AR HEREER [

1458 NLO HF i & K B AR &35 TR NLO HF s
BNRME . LRGN EE BRI
N.O HEHGE & AE — Rl B85 1) 15:00 7 4718 B B
KAB, 76 1R WG i PR LA T B B s /M, AR P
FREERG I —8. AHFREH, NOHk H &4
WHZET A SR EA — 2R R R, Hil
A H TS 45 B 5 bR I, 5K T 4R 252 R B, 78
B, NoO PHE R B A AR R R . WE &
Leeafp Jb e BB R I, N.O HEUE =2 E R 2
R B T AT A — S R )3 I, (H JE B R
LIRS 2R . DRI, T X NSO HE TR 5 1) 3 % 45
LA
3.2 BRI NO HERH =20

K& RS I AR R A AE P 2 AR
KO K gy B B e R e b 1 AR Ak e R HL A
(Eh) « HIERCE s v s AN sl A
A AR SR AR FH A 5 S e i AR S A IS
THURE , RS20 NLO [P R RN B>, i) BRI
N5 520 NLO HERU 3 ZEDH 25 7] e & L3387k 3 Fn 358
AR, NLO FHEC S i 1 22 95 B R A< IR 5
B ARG G R . IS AR I, T80 — R
1E 97%~100% ] FH [A] 457 7K & 8 84%~86% WFPS (1
7K FLBR O I, 3 NLO HEUR A Bl KL KT
IR Y8 5 BRI, NLO HE G #2530 IR ARG,
ZNPNAESG . B R BRI R W, A8 L
KF 15%M B @R MBER T, F4afE
NLO HE I & I U8, A4 TR i 2 AR IR s B AR
. ARESAE 4—8 H ) 10 5 % AL 34T #E /K, NLO
Heom & A H B EERKIE IS d IEHTIN, 48
Je iz, AR H 115 5 (BRAEAE ) 4 H Ate H4M)
A3 N0 HEygos &A1 H S ARAH LA H H W10 A
KW 45 SRR, 3 /K & 138 oA L 518
TR T LIRS R R, NS 5
RS ACAE F ) T S E 3 i T R R R, 3
T NLO HIHERL 1% 5 1F 2 38 1k i 45 AU,
3.3 FEEN NOHMEFHM AT

Ira) 398 it N\ U B 1 0 T g A AL R R A Ak
SN NH, =N FTNOS-N I3 AR HERS A6 A1 S
PEAE AT, BE I NLO (O HERLE . AREGHT 7T 45 R 0,
it N e 4 i e R B A AL T - 35 NLO HEod
2. HEHREMTFAEHRRE, AR =
BTG AN, X 5 1A I AL gE B — 2. Gregorich
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¥k

H35%

SR T R B, 13 T NLO I HERCS R R W R
LR TR R . Ik ASSECIRIE 50 26 0, 4 g 3 [X 46 €
+ 4/ NO HEUH & 5 i Z /K 2 IEA G it
ZAL TR T (1) N,O HECE B By T ANl AR B, A
RIGWE TR U, Felm 3 H AR R ) 5 13
N.O HE & W35 B AH G, 5T Nt Fi 45 R A —
. BANARIGLE 4 F A6 % L [F) I kAT T
KA AR, (HAE 4 A A6 H 11550148 NO HEst H
R E, JERA R4 AR 6 H 105 (13 K i 3 .
XATREAE BT 4 A A1 6 A X AL HEAT i AE , 135 )
REBARN 2, 115 135 NO I HER S B A2 it & &
RIS o A F 70 R B - 39 R A - 33 0 R B ATt +
12 N,O I HEB™ A sg i, (R4 R iz /T 3R X
FLR S, S5 U R 7K 43 280 A - 358 R 2808 e
55, A I AS B,

Ve AE S E 3 v JE A 2 a SE SR 1 NLO
HEB R HN 0.035%10.082% . ARG HF 70 45 1 3%
B, PR OR #h A 247 [l 1 3 NLO HE R 2N 0.038%
0.041%-0.060%, 51T N“HF 45 R EA K. 17K
F5 SR I, B A o AL EUIE FH B R0, NLO HE &
Ko AWK, it FH RS2 521 NLO [ HE ik 1) 3= 22
Al 2 . {H Lin 5“0 57 45 R R 8, b6 A& it 550 = 10 3
T, NoO HE R B2/ o (EAS RIS 7T 45 SRR,
Jiti & & 7F 300 kg hm* B, N,O HE it & & /N A
0.038%, NoO FF T8 28 2 - V50 A It o it 60 5 1 184 o v
B0, X v] R RN TE A BB R AL T, 1
MR8 = = EHARRAR IR 2, N,O HE M R $ 2> b
FHi R BT A . K, 7575 N F AL R R
EEHAR, X ¢ B R A AL ] 398 NLO I HE AT 1t
— Bt

4 4w

RN E AL i N0 A I H AR ALy
fiF o 7 )it A Ak B NLO HE SO B 7E — R A5 I B R 3
N < B <H A< AR AR AL EE NLO HE
JH BREALE A RAR A SR BN 8 < AR, il
ZAEEE N0 HE i H R A= R I : N PK<N,PK<
N;PK. N;PK AbPEA L NOHFBUEEC ) H
S E AT HEMELEE T HAM SR, 3
KA 40310 g-hm?-h'.4.960 g- hm?- d"'.531.960
g-hm’-a's AL TIENO FAEF R
F I A : NoPK,<N,PK <N,PK <N,PK <N;PK, I 1%

N.O fF 4 & ) R & 2 7l v 341.616. 346.548.
437.000.459.748.531.960 g- hm?- a''. i & JEK .
Jiti FF) 80 AR 247 R 5 i = 48 NLO A HE T, 2L R & UIE R
FOHESNOHIE B BE IEA R R, Wit
RE B R HIN ‘e /R 8 AL el 4% NL,O HEudE & H
FREVLAFEFTHRME. A E N 150~450
kg hm” i, N;O HEF R N 0.038%~0.060% , JK % [T
i FH &8 300 kg hm B, ¢ PE/R #h A& 3L 1 -3 N0
Hel 2 Hm /N 9 0.038%
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