2013,32(7):1389-1395 xR A K B R FE F R 201347 H

Journal of Agro-Environment Science

a3 R X 32 F £ BT IR R B 55

AR 125, BAVEF 12, HBeA 12, B A 12

(LR R B TR, TAERIAEESNIEE, M 210044; 2.5 505 8 TR ARG 2Eb, Mat 210044; 3. h
Berd B AT AT, MR AT RS & R [ 4 R S SEG E, BT 210008)

OE AR S IR XS R R AOR AN A AR TR I IR 2 SR T [) TR U sl 1 1R 2R Se I i 1) 1 IR x
T I L DX A P - SRR i A AN (] 26 3 AR e i E%ﬂiﬁ%ﬁtmﬂ?%iz)ﬁﬁ%ﬂmmﬁﬁuo SRR AR AL R T 22 1 L5 S
WA ARPRIT: R R 4 1) 2R - (B33 4.32.3.29 pumol »m™ 57, KX BE/NX AR IHE AT T 10.0% (15.4% , TR (8] 14 535 fe
T g SRR B AR PRI . MR A F IR E, B %ALIETMDEH (438 HZE 418 H) MMRBRITIRE ARG T 34.6%~
44.2%, A KJEIAS H 9O HES A 17 HHWIFEK T 31.4%~40.4%., AL, 02 )BT E] T 2R A SERH TR ok 3R i A — e R T
AR T AN A A S IR S R s 2% AF S R R ) B RS A2 - AR BRI A A R T TR — AR X ek
Tl W S ELA R RL , 7T Rl o U VR A= W TR0 MR, AT S EVE AR R 5 I ) 2 M) (3R 03 32 4 B
.

SRR - T ] B UL 5 AR PRI MR R 46 5 - SR %

FESYES SI152.6  XEEREML:A  XEHES:1672-2043(2013)07-1389-07  doi:10.11654/jaes.2013.07.016

Effect of Nighttime Warming on Soil Respiration in Winter Wheat Soil

ZHANG Yao-hong'*’, CHU Dai-wei'?, XIE Xiao—jin'?, WANG Lin'?

(1.Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2.College of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China; 3.State Key Laboratory
of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract : Climate warming presents significantly asymmetric trends with greatly seasonal and diurnal differences, greater temperature ele—
vations existing in the winter—spring season than in the summer—autumn season and at the nighttime than at the daytime. We performed field
warming experiment under the technique of passive nighttime warming to investigate the impacts of night warming on rhizospheric respira—
tion and soil basal respiration during winter wheat growing stages. A LI-8100 carbon flux system was used to measure seasonal variation in
soil respiration components during key growing stages. The results showed that seasonal averaged values of total soil respiration and rhizo—
spheric respiration under nighttime warming condition were 4.32 pmol *m™2+s™ and 3.29 pmol *m=+s7, and were 10.0% and 15.4% higher
than the control treatments, respectively. This indicated that nighttime warming significantly increased total soil respiration and rhizospheric
respiration in winter wheat soil. When taking the different growing stages into account, warming increased rhizospheric respiration during
booting stages by 34.6%~44.2%, whereas decreased it during late growing stage by 31.4%~40.4% ., In contrast, nighttime warming de—
creased soil basal respiration during booting stages and to some extent promoted it during late growing stages. It could be concluded that
nighttime warming stimulated rhizospheric respiration and to some extent inhibited soil basal respiration, which resulted from nutrient com-
petition between crop roots and soil microorganism as a result of the increase of plant biomass and nutrient uptake of wheat under warming.

Keywords: nighttime warming; rhizopheric respiration; soil basal respiration

iFE B #A.2012-12-18

EETE : HEARPIEES T R4 H (41103039, 41205087 ) ; 48154l nl4p2E A e 1] 52 7 o S 30 38 R A (052010031 ) 5 VLI BLAR
PR TR I H 5 VLR AL TS th i AR B AR KB A M T 5 H

PEB I RS (1977—), 53, IS BH, 81, R8RS Sae 4 5 2 BRAE(FSY . E-mail : yhzhang@nuist.edu.cn



1390

R S kY 5 2 EFETH

A Tl # iy Lok, i T AJE shigsg i,
i A LR COL WRBE PRI B TH, i T 4Bk
R RS PR TR, 3T 100 AR 4Bk
FOHIRTHES T 0.4~0.8 C T HL, F) 21 it 40 A H
FEURE T REAG FETHEG 1.4~5.8 CP, Fk [l M 26 P-4 il
IS0 4R ETHT 11 C, T AR g IR E A, OF
Ft3] 2100 44 TG 2.2~4.2 CPL i IPCC(2007 4F)
55 4 YATAGHIR Y R, BRI AE PR 126 TH A 52 B
W AN B, B4 75 2 5 A TR] 9 4 i 2 ) 2
RPN C RIS PN AR S At A S P 4
S B LR P TR AR A A T I
AL/ P T 279015 T 25 S) A5 A A BRAR )
AL A BT M XA /N A2 B TR AR T
1891, WATBIFTEIN Ty, LRI X A /INAZ 1 IX S5
W), A T P e /A ) [ At A A R IX 9, A /A2
PR IR A ISR I R A T A R AR
PRAESG IR AT RE A7 TR AR R, BEMTRZ
SN A S RS IRIE SR AR

SRR A DAy SRR R 11 S R AR A
KA CO, M EAUR , & 2N A BRBRAR R 72 (1%
U DR, Yo TR B 4 TR SARAE A AT A B )
TS0 PR AR FU SR L NP A, FCE e R
FE RO AR AR AR | LI A WA R
P K DL S SRR S S B R
LIRS T ARAT DGR T R X TR R e
IR RS G R AR S0, — A
ST BB AR RV SR A DL
FRHIF AR BRI PP LA R AR 3R 53 U SR A 5
X S ) A GO0 A 3 T S A
JHRAETERI SR PER Iy . ARBRIF IR AN LSS Ak
JCHAR PRI AR AR 28 WP U IR PR ARl 4 20 A
HLPISTRERL CO, FY A S TG SRR [ 2 53
CHR BRI ik P05 ) Yo Sl B2 oo 9 W 7, K5 A B
IR A A AR I 47 T A FH - S PRy v et 2k 5 ik
BUR X 1 A T A 258 R GE R BRMS SRBR AT 26 A 5 i
R AT HAT 25 S AR C LA
T AR RGN ORI T T2 i
T R AR AT T A% T 22 FH A SRR B il A
LR A R T A -3 B UL o

A7 AR ]S A /N e IR L ™ SR
MBFR LA ARE, xR RS TSR,
U A PR A I B A 4 A5 TR T
T AR RGNS A/ NAE HEA RIS T, BF 7 g AR B

e K7 38 5 - SR Al P A7 S 3 0] A X R P M A
(R SEBRIEL L , S0T3 l 26 1 F B AR A R R A 1 1
SN0 SR AR AN R 3 BN , LU A A R R Bk AR
AT 5 A A 25 R G HEGE i 09728 S ISR 4t
LR ORISR

| MRS

1.1 gt

RIS T 2010—2011 4EAE R B 5 B TR R ARl
G RE(32°07'N, 118°50"E) AT i3t & T
R 2 KPS, S 24P YR E R 15.6 °C, £
AESE R R K B R AEAE 1100 mm, S35 B RS B 550 1+
1900 h, JCFF 237 do B IX /N SEFIILE 10 R
AIE) 11 A BA) e 5 ARl 6 A, Ad Y
210 d. HHR 3 R E RUKRS A+, HFZ 459 5 A g
EE . B2 SRR R 1,

1 s T IR IR HE

Table 1 Soil property in the experimental sites

- A I
14 pH 6.8
T HEA PR g ke 15.6
THER R /g kg 1.12
+HEE A /mg - kg 16.3
R /mg kg 62.8

1.2 iR5&i& 3T

AGREE 2 B Emmett 25818 4% 8 200 A 36 TRy 2%
PEAT , SR FH AR AR T A L i % 568 A 20 AR R S [
HTT, MR $Ra 5 2 | 3R 3 2 (B FHRRICR o i35 15
PHAS AL H . H IR R (CK) 7 B 48 3 (W, 3 T s ] oy
19:00—% H 7:00), H[E]/NXTHF 3 mx4 m, 52 R
TR R 2 mx3 m( BRAN Frg) , B b PR EE AR 4
WAL NEBAEFE (LA 1 H—5 420 H),F
H 19:00 #55, X H 7:00 #8571, SR /INZ Sl 2%
2925 emo A BRIGTELAL PR R K A RZ I, 7E T S K
AN 35 OGRS o A G IR R B IR, KGR T 10
m-s™ BHEARE 35

SR RS 0 S A (ZDR -4, 70 PNV AN e A5 PR
Al), ERE— I/ XS EIN 5 em PRAD 1 4R
FE o A AL BRI R B B 1E s RIS 15 min, id
SEIFIRIBE N 19:00 2R H 7:00, HPLZ B
PHEAE R R

MR/ NEZ RN T3 15, 8 TZH X R TR



S 5 - TR eI 1391

FEARFR . T 2010 4F 10 H 30 HFEFN, 17HEA 15 em,
FIFE % ol 400 Mk -m™, /N7 it I A5 H 4 HE Y
PR R AR T, o 69 kg N-hm™ i fR %, 30
kg P-hm? (I BERRES , 75 kg K- hm™ BG4 8 1E A 35t
NEAERERRT(10 J 25 H )i A+ 35, 75 2011 48 3 J
18 HIK T it fin 69 kg N-hm (IR R8I0, BR
T HEREEAKSS, AR N T A K O =08 2
INERF K, A AAE 12 4 10 H (1 15 HAI 3
H 26 HXF&/NX AT N T HEWE , SRR i & 0
80 mm FEAK T o FEFIHTEAT N TR FLIEFR A BN A
TR0 R T A A HORI ORI R 2 G 5 Y
Hi AR A PR it PR — 3 2011 4F 5 1 20 HISCEk
INAZ
1.3 R i R E

K Li-8100 {5485 5 - S50 W 43+ A {0 s - 3¢
IPIGHR Sk T /N 8 2 T4, 4 oA
TEACTRIGAE Fh/NFE i TS EHR B4 o B MR/ X 3 i
7 cm F 50 em FRFIIRAS 1A, 2300 o 1358 S
HRFNILREIF I % A/ N R R R B4 p 7
0~30 cm FIHFE)Z , BFLL 50 em T (IR B4 b LT
ANZHEZR A FEI , FE PR BRI Y - SRR oy 1
S SLRRITIR AR A/ INAZ 2R R A 2 A, B 3 d )
TE 1R FEREAN AN H B 1A A IR R A6 R
FEAAE . TN IR H AR, AR
BFBER B2 9:00—11:00, FEINE 4 HEIFIGHE R 1)
(7] sl 2 2 AT L 3 | K A
TR R PP AR AR A S om TR 30 12
1.4 EY4FHENE

7 R BRI AL BT A/ N A B AR T AR
ARG B SCPR AR B R THURE , & /N2 &
BRI 7 12 A G AR T o FE/NAZ
AR 2RI TFIEIE A TR TAE AR b T URE
R R 2R i B PR EAS RIS , 70 “CHt 2 4H
LS T, SRR - SR T &, P Bl
B I A A AR AN TR Y A 0 o PR TR
PREH IR AR BRUE . 7ER MR /NX R 1
mx1 m (4 TR 7= o B2l = /N X Hp 1 4 f 1
WK, AR 5 SR o T R AR A TR
HEFIR
1.5 iR E

P A 048 F Microsoft Excel 2003 1 SPSS11.5 #¢
PR TR RS T 0Ar, FH LSD ihikA T 25 5 B g

Kt o

2 HBRENH

2.1 HiEGRN TEREFEY SN RIN

TEVZA I RGBT, 22/ 0~5 em B LR
M LRSI 2R TR B T 11
0.8.0.6.0.6 °C., HrP 74k 1 A2 RS20 Ab B ] 1%
PR (R 2),

® 2 NEARREFHREHE LR
TR E(0~5 em) LK S HISZIT
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Figure 1 Seasonal variations of total soil respiration, rhizospheric

respiration and basal respiration
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