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Carbon budget assessment of lakeside farmland ecosystem in Erhai Lake
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Abstract This study aims to explore the characteristics of CO> flux in the Erhai Lake coastal farmland
ecosystem under rice-broad bean rotation mode, and to clarify the contribution of carbon source/sink function in the
farmland ecosystem under the crop rotation condition, as well as in order to provide scientific basis for the
assessment of the carbon cycle mechanism, optimization of agricultural production management and coping
strategies with climate change in the region. The eddy covariance technology is used to continuously observe the
farmland ecosystem for 6 years, and relevant meteorological data are collected to analyze the potential influence of
meteorological elements on CO, flux. The results show that: (1) There are significant differences in climatic
conditions between the rice growing season and the broad bean growing season. The rice growing season is
characterized by high air temperature (Ta) and high relative humidity (RH), with the saturation vapor pressure
deficit (VPD) initially decreasing and then stabilizing, the total solar radiation (Rg) fluctuating significantly, while
wind speed (WS) and friction velocity (u+) show a declining trend. The broad bean growing season is characterized
by a decrease and then an increase in Ta, a gradual decrease in RH, an increase in VPD and Rg, and first increase
and then decrease in WS and u+. (2) The CO; flux display significant diurnal and seasonal variations. On a daily
scale, the CO» flux shows a typical U-shaped change, and it shows a W-shaped change on a seasonal scale. The
peak of CO» flux occurs during the jointing and earing stages of rice, and during the pod setting to the grain filling
stage of broad bean. (3) On an hourly scale, the main controlling factor of CO; flux change is Rg, and on a daily
scale, the main controlling factor is RH. (4) The rice-broad bean crop rotation farmland ecosystem is generally a
carbon sink, with the carbon fixation capacity of the rice growing season significantly higher than that of the broad
bean growing season, about 3.5 times that of broad bean. The rice growing season is the main contributor to the

carbon sink function of the ecosystem because of its strong carbon fixation capacity.

Key words  Eddy covariance technique, Rice, Broad bean, CO; flux, Carbon budget, Crop rotation
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Fig. 1  Near-surface layer flux observation system under rice (a) and broad bean (b) rotation.

F 1 2007-2012 FEEGHRKRAESRGKBNEINFEEEHER (B-A)
Table 1  Average growth dates from 2007 to 2012 of rice and broad bean in lakeside farmland ecosystem in Erhai
Lake (month-day)
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lakeside farmland ecosystem in Erhai Lake from 2007 to 2012.
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Table 2 Variation range of daily average meteorological elements in the growing season of rice and broad bean
in the lakeside farmland ecosystem in Erhai Lake from 2007 to 2012

TKHE A
@t R
AR Ak, SFHME AR Ak, YA
SR /C 17.7-21.8 19.9 8.5-18.7 12.7
AERHREE /% 56.4-86.7 77.2 34.3-77.4 52.8
HIAZKIREZ /hPa 3.2-12.1 6.0 4.4-14.0 7.7
KBHEFRSS /W m™ 130.6-298.5 211.7 113.1-271.1 186.8
K#E /m st 1.06-2.17 1.46 1.14-3.89 2.09
JEYEHEE /m s 0.14-0.26 0.20 0.13-0.58 0.31
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Fig. 3  Daily variations of CO; flux in the lakeside farmland ecosystem in Erhai Lake from 2007 to 2012.
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Fig. 4  Daily mean CO; fluxes in rice (a) and broad bean (b) growing seasons in the lakeside farmland ecosystem
in Erhai Lake from 2007 to 2012.
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Fig. 6  Importance of meteorological elements affecting NEE in the lakeside farmland ecosystem in Erhai Lake.
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Fig. 7 Correlation coefficient matrix heat maps of (a, ¢) daily scale and (b, d) hourly scale NEE and

meteorological elements of rice (top line) and broad bean (second line) ecosystems in the lakeside farmland in
Erhai Lake.

3.4 EIERAHADS R KBNE S E KT IS
3.4.1 KEAZIEKZCOMEE. GPPHIRM HZL

Kl 8 7R 2007-2012 FEHIBIEE AR A ZS RGuK M A& A K2 H P4 CO, il & GPP Ml
Reco I HZEAL . BRI LLE H, PIFIEYIAR HAES RYE CO MR HAL RN “U” H oA,
GPP 218 “U” B3 A, Reo BENRE, HBMESE (2021) TEA/NEZRUKFEES RS RN
SZEOAH—5. CO M E AN GPP 2 UL IX P H ARk 5 K BHER SN B UIAEO¢, 1 H 5 K B 8 S 328 7
WaE, MY AERE. Bk EE, WARHASRGE SRR NEE NIEE, RN
FIR, GPPH#ELT 0, 07:00-07:30 H H 5 A FHEE & W58, M RJ6 &5, GPP
EFFEPOE -, NEE #A A ME, B il BRI R AN B 38, 13:00-13:30 NEE F
GPP i 3 i KA J5 JTF 46 R %, 2 19:00-20:00 NEE 1 Al #4648 9 1E1E, B p s SO A8 RS,
GPP ML T 05 Reco FIRBE @ TN, HZERFEABE . X LLKFEZ SRR HAES R4,
RINFAE I Reco 182 57 A, (A REE SR A O I PRIR A F LUK 3 s IKFEAEZS R4 GPP.
NEE UEGASRFERNIRE, —KT/KIE GPP i K {HiE ] 20.3 pmol m2s!, # . GPP i K
{84 12.7 pmol m2s!, JKF& GPP (HZI AT E I 1.6 15, FWIKFEAR HAES RS A o 4 2
S, A TERAER. WAKREA AT RS COEEFHME A 3.2 umol m2s™, &E A A
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ARG COERTEIEN 3.4 pmol m?s™!, HERE IAHZE AR (HEAFKFEEKZFHIE CO,H
& HA R KRG N-17.4 pmol m2s™!, £ #x G A KR H AR RME R 1.8 1%, WiBH/KRER
ARG COx ML RE /T30 T R SR AR RS
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Fig. 8  Diurnal variations of NEE, GPP and Rec, during the growing season of rice (a) and broad bean (b) in the
lakeside farmland ecosystem in Erhai Lake from 2007 to 2012.

3.4.2 KREMELEKFHEAES REBRUCIAG

Kl 9 8 2007-2012 4EVE IR AR RGUKFEM R EA KT H Y CO &, GPP H
Reco BN . FTRLUKRIN, 7KFELR AT RS NEE. GPP Al Reco #B7E A2 KA HHAI R IR,
AR IR R, R R AT REE Ta A Rg BUmr, 7KHRE )AL T AR i& 3h J1 R IH5, B Lo CO,
(RIS ST RE Fr e, T2 AR FHAEZS 248 NEE. GPP Al Reo EHL 2218 ETF#AS, 24K
RIE B KA GG TP fEAE KTV Rg B85, AR SIS RE I WES, K
It GPP il Reco fHEL/S, BAE Rg HUME K UL K & T I PREAE K, NEE. GPP Fl Reco {H ERFEIZWT I
Tt, R\EGRHES RGRIBICREITEAR BT, T7E R B2 & 1056 &7 - AR 58 71 HH 46
NF%, NEE 1 GPP {5 H LR R, 1 Reeo HIA R T FE, S5BOEESE (2021) W5 HEH
— 8, R AR T AR IRIR AL T B S KT, SRR AR H DTk EBOR .
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Fig. 9 Daily changes of NEE, GPP and Rec, during the growing season of rice (a) and broad bean (b) in the
lakeside farmland ecosystem in Erhai Lake from 2007 to 2012.
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A RGUE RS Az~ 2P R s sl i, RiEEmRsh. Yt
I B Fe 78 UL B KA S DRI AS o X Ee R T AR AR AL, TR B 2 R R SRR
Wi, G AR A F L BRI X R AN B R R AR A
KA, EEE SRR NSRRI AR SRIAEZ MR A riEsh . 2K R4
WRERMEANRMAES ARG, R R RN R, XS AU BIESRR.
AERRIL A LA BE 26 AF IS0, JERE 5 Sh S 26 AT A AL T 23 AN R 1 7 BE AR . B2
KA AL S BT AR DR AR S RS RIBRAE /) B A R 2R (REAES, 2017b) .
xR3 FAEMEMRMERBAES RS CO, BEWMLER

Table 3  Observations of CO> fluxes in farmland ecosystems with different crop rotations

GPP Rceo NEE /EEEE/EH P"] C02 N
L [X A % G
B i /gC m /gC m? /gC m? T E R S
ESP/S 984.0 841.0 -143.0 - R A
PR N
N 1051.0 692.0 -359.0 - (2022)
AR IKHE 689.3 455.5 -233.8 THE B A
L3R 50 N 459.1 270.9 -188.2 Z 4] (2021)
e KA - - -639.0 7y BE-FLAUY) Wt
(IL73 P I ) N - - -384.8 wA-p (2022
7K K& - - -365.2 - PN INFEA
K= X HE
NG ! - -404.4 , (2015)
y UNE - SO
R L IX F: 1173.9 F: 967.6 fE: -206.3
i _ (2022)
Iy BE-ARATH
KRG 866.6 362.8 -503.8 BT
o R L X ZAE- il A P'e
A 716.2 572.7 -143.5 ghe-Eohi
5 Z5ip

AAE 2007-2012 42K RG-S EAE R NAS KRG REEEYE, WM EY A& HAE
BDRGMAREZ T LI COL IR, X LK FE R 2 5 Fh A AR 25 R G Bk
WS, #3300 R E LT

(1) KFEAEKZ=IE Ta F1 RH 8RR S BWIREE /N, VPD EILHTHA N B 5 RO R i
TS, Rg B EsBONHE; BEAKZER Ta Ml RH 2 &S, FEH Ta LI,
RH X #25E, VPD M2 H EFEH, Re EatBBONHBMEZI FAES, WS Al u 2
et R S5 IRIT B . KB KSR IRE AR T & G A KRN, Ta. RH F Rg ¥
HETEEAKZE, VPD. WS Ml wddHK T &TAKZE. HRE L RHZWMHIED T CO, iE
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BB EZEHNF, TaikZ; RH. Ta 5 CO@REMMME S, {H RH. Ta 5K CO,
RN, S5&RE COy MR NIEMI. I RE E Rg REFHAEY T CO BETLK T
#AF: Rge WS, uss VPD Ml Ta 57KF%. & T COMEL NFAK; RH 5KFE. &E CO,
N IERE

(2) KFE-TERAERBESRAN CO HEEAGRENFNAM, 2 “W” B, @EK
BB KB E S AR, (EYdEd G EEREE T KE COx HUE NI A 2 18] 1) 3
Dﬁﬁ IKFE CO2 B EAEA B T IR 73 BE- P51 A1 2 - Ak B i KME, & & CO BEEA

AT S-S O T8, AE T G IR 45 36 2 BoRE B i K E .

(3) AKFBMEEAKTER CO @R HARWREL RN “U” BN, KRB, Pifh

AR RGRIDNTRRIR, e B R RICARFII . KFAEKZE COy & & K EN-17.4

umol m?s!, ZINZ G COME R AMEMN 1.8 5, UHI/KREAES RGN COx IR EE /1% T %=
SABRG

(4) KFG-TEERHAES RGEIRIABIL, KRBRIFEBREE L AT Z I 3.5 . /KFEH
WEAMER RGN COL W E S AN 503.8. 143.5 ¢C m?, ;’iﬁﬂ&tl&(%ﬁa\%lﬁa 866.6. 716.2
gCm?, RIHAIED N 362.8. 572.7 ¢C m?2,
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