FRAR A

DOI;10.13878/;j.cnki. jnuist.20220823001

A ARFuE FPEL g

M4 5 %

KRR CO, WRIEEGHEXS 2/ N2 - HEMI Y 55 Wi

HE

AR KA CO, K ELEIG T LK
( Triticum aestivum ) £ 3E "3 2R 65 % v | K
TAMKX A EAmE CO, RE B FHifdx
F & 1 2017—2019 FFRT HELND
% CO, REZE AL HFABERF
KA CO, REA# E(CK, s B),¥Hi&
BT CO, RELEIGNID(Cyyfm Cpypy, BFA
2016 4 A2 3% 4 3% Am 40 pmol - mol ™', £
2017—2018 4 F= 2018—2019 4F % s £
A% % CO, KE S A A CK+80 wmol -
mol ™' F= CK+ 120 ;.Lmol-mol_l YR A #HES
Bia-Aatn itk n e LRk R4
REW.CO, REZWEABFAET L
BB EN T (2R LB EY
wiy AN FBE 2% & K A 0G £ ef ol ik &
£ 2018—2019 HF & /I & 4 48-3% 16 A,
Copp L AL L3 PR ik 2 F e
50.2%(P=0.008), A /3 4 Kk & £
BRHE R F 3 m 25.9% (P=0.044) , ™
JE2017—2018 F A4 £ A K% 5 CK
LEDR NP E: b5 > Lol i & AL N
T3Pl 5 LB E EHHAEMAE S
CK 486 ,CO, REZ IR T L3 R
xR R B R A, CO, Kk
3% 120 Mmol-mol_] WhT A DMEAEXKE
EX: 3 F 3 &
KEiE

FMAAE;CO, RE; L% &
e oR B HEAK

hESES S512. 1+1
HAPRARRD A

I FS BHE 2022-08-23
FEME HEHEKHKEEIE4S (42071023,4177
5152)
fEEREN
FHIRAE, B WA WF5E O T SR AR
S-SR R A H#:.921204018@ qq.com
SIEARCGREIES) 9, 4 22, o
7 1) Ay R 2 SR HE B A s HE AR5 0 IR
PPt %% zhhu@ nuist.edu.cn
ZHRGFER) B, 4, B2, iR
7 1A A SRS 25T 1iqix 123 @ sina.com

0 58

M4 DVREAR W Ry BRI AR R AR AR R g N R R R
J PR A AR (CO, ) S5 2 ARV AN B in 2 42 3k <
5722 W 1 E 2R CO, A o5 B 22 AR 38 A, R M A8 2 o R %
B3 66%"  HETRA CO, IFEC &k % 416.5 wmol - mol ™', %% Tl
HATHTZ Y 48. 8% AE A HEUE 5t (SSPS-8.5) T, A3k 20 AE 4Bk
SEH M F TR AR A T RESE I 1.5 °C P IR AR Ry il A S R Gk
PEPR Y E B AR R R CO, HEMCIE Z — [ B 2 A 28 A 45 4
TSR ARG T R, AT IR B R R B IA 5 98 Pg, HBE
R EERAE RGN e 4Bk B AR A5 R G0 A0 - BT R A B
ik 640 gom 7 ea”  HE— R B TR FEAE S RGO

% P T 92 1l 06 5 A 8 R, OG- R0 CO, e B8 1 i xof e [ AR
BRI SMGE = IR Billes 21 & B CO, e RS
FA 75 A SN S R I 19% 5 Pendall 250 IR & BIAE /N2 AR K
R B, CO, ¥ BE 34 i 180 pumol - mol ™" i 15 - 32 1P 17 53k % I 3% 44t
I RN AR BT R CO, WREERE I E] 700 pmol - mol ' &2 14 i 4
F oK (Frumentum ) FLEFTEE 2 1 EIF 0 30R AG 22 F 45 AN [ B 25
W, B RS BT R IR CO, W BERE x4 /N 22 - HET i okt
REA W E T D21 sn 0 2 RS ) 58 R o R A e 22
S CBACIHAAE C; MEY Y 38 5 KR C, MR LIRS &
CO, WPEEHIIN 200 wmol - mol ™' BEAK 1 L3 CO, HERL. (AT B,
ERUFRERZEET KA CO, WL — > il B W (B HLARFEA S T
R KA CO, WREE SR G212 3G iy, {H 2 H A A BF 58 0E K< Co,
R SR G AR T A ST f1 5 ).

INZZ (Triticum aestivum ) {28 H 2 B AR AR YD, H 5 4 AR 24
2.3 42 hm? , [Al Bt 23R [ = KAMEAEY) 2 — JF KA CO, WRBERG
R A HER R R BE X A /N 22 A BRI 5 i 1) Ji o7 i 5 A B T I R
HH A BRI X KA CO, MR BESE Iy o) 1 S 154 1 B 4 AR <
CO, YREE A B AR SEAE TS 5 CO, WREESLAN I B T g4k
1 FEEfE B LR RS KR K E B BUE 5 AL E R B8 O/ AR %k, M

71,210044

2 TEA KGRV R ESRG R - RS A AR ARG B 5 0 R R S K
JH , 450003




A Z1E 0 241 AL 20 HRBIEIR) ,2023,15(6) :758-766

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2023,15(6) :758-766

B 2016 AL B AEIE I 40 pumol - mol ™), I 4
INFE ST B ZE T AR AL Bh A AR BT
R R R HE B i A 22 07 T HEAT A0 BT, O RO R
AR A B A P S IR 6T T A A 1 S ) L2 % 4 F
A 75 2R G SR s RS A AR R I — 22 1 2% R
KA.

1 HBSH®

1.1 HRERIES5HR

FE o) 3 b i A7 R (5 TR R <%
55 3803 (32. 20°N, 118. 72°E) | J& T- W 4t 2=
A, A YK B 1102 mm, FEXHEE 76% ,
AR R 15. 4 C AR 5 R I B AUKAE L, B
VB2 e A e Rt Bk & ik 26. 1%.0~20
em HIEREN1.6 g'cm_3 ,pH( Hzo)ﬁy‘j 6.3, HHL
AR N 12.0 g-kg™ ' F1 1. 5 g-kg ™" A8
W3 225 WEH/ANE , 2 E WA 176 d. 4 /NE
S T RACRLAS BN SR 1 s, 2k i Wi A
RN 25 ¢om™, 4 3 WAL, Hu i (T L) 3k
JIE 3R AR < 4R -2 AR = 50% :35% 1 15% . Bk 5
HHEZ AN P MK MR 1:1:1) FIRE
(N it /350 46. 7% ) K3 Kk 25 B 25 HAD A8 B
Jith 5 22 b LA B 3K

x1 ZNEXBEFTHMEREE

Table 1  Critical growth periods and fertilizer
management of winter wheat
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Fig. 1

Changes of environmental factors during growing seasons of winter wheat
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Fig. 2

Seasonal dynamics of soil respiration rate of winter wheat under different CO, concentration treatments

®2 EBNEXBEFTHIEFRER

Table 2 Soil respiration rates during critical growth periods of winter wheat mgem~>+h”'
AR sl BT BT -2 A8 - 1E I FLEA
CK 104. 59+15. 58a 123. 04+11. 52a 258.26+16. 38a 183. 85+12. 94a
2017—2018
Cygo 81.56+19. 82a 167.21+20. 27a 215.95+30. 75a 125. 14+28. 10a
2018—2019 CK 59.78+0. 00b 118.81+11. 32a 178.61+10. 21b 182.91+24. 66a 377.30+35. 96a
Cio 133. 88+7. 37a 117.94+12. 88a 268. 28+2. 64a 248.94+19. 50a 366.90+45. 67a

E BB T AR ERE (n=4). FR DB FERERE CO, &HE P<0.05 KF LEF2H.
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Fig. 4 Relationship between soil respiration rate and soil temperature under different CO, concentration treatments (n=28,76)
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Fig. 5 Relationship between soil respiration rate and soil moisture under different CO, concentration treatments (n=28,76)
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Effects of gradual increase of atmospheric CO, concentration
on soil respiration of winter wheat field

WEI Zhaowei' YIN Nan' SHANG Dongyao® LIU Chao'
HU Zhenghua' LI Qi' CHEN Shutao'

1 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters/

WU Zhurongl

School of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China
2 Henan Institute of Meteorological Science/Henan Key Laboratory of Agrometeorological Support and

Applied Technique,CMA ,Zhengzhou 450003, China

Abstract To examine the effects of gradual increase of atmospheric CO, concentration on soil respiration of winter
wheat ( Triticum aestivum) field,a gradually increased CO, concentration experiment was conducted with automatic
control system of CO, in open top chambers (OTCs) during 2017-2019 growing seasons.In this study,a gradual in-
crease of atmospheric CO, concentration (Cg, and C,,,,an increase of 40 pwmol+mol™" year by year from 2016) was
set up based on the ambient atmospheric CO, concentration ( CK).The soil respiration rate (R,) was measured by
static chamber-gas chromatograph method.The results showed that gradually increased CO, did not alter the seasonal
patterns of soil respiration,but had significant effect on R, during winter wheat bloom-growth period.In 2018-2019
growing season , compared to CK, C,,, treatment significantly increased R, by 50.2% (P =0.008) at the heading-
flowering stage, and significantly increased cumulative amount of CO, emissions (CAC) by 25.9% (P =0.044)
during the wheat growing season ; while in 2017-2018 growing season, compared to CK, Cg, treatment had no signifi-
cant effect on R_.A positive exponential relationship was found between soil respiration rate and soil temperature.
Compared to CK, gradually increased CO, concentration reduced the temperature sensitivity coefficient of soil respi-
ration( Q,, values).In summary,a gradual increase of atmospheric CO, concentration of 120 mol - mol™" increased
CAC during the growing season of winter wheat.
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open top chamber; CO, concentration ; winter wheat ;soil respiration ;carbon emission





