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Excised root respiration of Bothriochloa ischaemum under different water supply

conditions, measured using stable carbon isotope techniques
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State Key Laboratory Base of Eco-hydraulic in Arid Area, Xi' an University of Technology, Xi' an 710048, China

Abstract: Plant root respiration is a primary component of soil respiration. In-depth research on plant root respiration is of
great importance in understanding the budget and balance of ecosystem carbon storage. The present study used “C pulse-
labeling technology to evaluate changes in excised root respiration rates and root 8" C isotopic values of Bothriochloa
ischaemum after different excision times (0 h,6 h,24 h,48 h,216 h, and 360 h after labeling) and analyzed the
relationships between plant root parameters and excised root respiration. The results showed that: 1) Excised root respiration
did not significantly differ after different excision times under three water supply conditions. Excised root respiration
declined sharply by 32%—39% after the first 20 minutes. 2) Determination of the changes in 8" C isotope ratios in excised
roots after different excision times provided us information on how the 8" C isotopes ratio changed in the roots of B.
ischaemum. The mean value of the 8" C isotope ratio after the first 2 h was greatest in the well-watered condition,

intermediate under moderate drought stress, and least under severe drought stress. The mean values of 8" C isotope ratios
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first increased and then decreased during the entire period of 0—360 h, with the highest value of 31.46%o at 216 h. 3) The
excised root respiration rate and the 8" C isotope ratio were significantly influenced by root area, specific root area, N
concentration, C/N ratio, and 8"C of root tissue. 4) Moderate drought stress contributed to a simultaneous increase in the

root growth rate (C fixation) and root respiration (C metabolic rate) .

Key Words: Bothriochloa ischaemum; water supply condition; “C pulse labeling; excised root respiration rate; 8" C

released from root respiration
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9 # XIHr 45 RFEK T B35 (Bothriochloa ischaemum) B HR I 4R 3
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RS AH [R] By 28 2% 1 s 7E B0 S AR X Wi 8 40 2
BN SNZFER S em, B FEE UELTFAE 2 em
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Frid T 2014 429 A 13—15 H 9:00—12:00 #47, /Kb BEFEPLRER 12 Bk HEF L, e A il
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P T I ic AR 33, RIS ARSI 2 S SN GE % ) . R CCIA-36d-EP
AR R R FTHE{L (Los Gatos Research, USA) MEHEARICE N CO, M 8V C (., dricHFaRET, FIEHE A
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B ARIEREN COMEEART 400 pmol/mol , FHEH 4 MAME T A HEA 1 mol/L HCL F % Na,CO, W i
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H2CO, SARMEFRIC A ZE COMRIEIAF] 450 pmol/mol , 5 8" C K T* 5000%. , M H1 45 A 2 CO, Sk, 8 4 it it
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HW ZbFEAE O h B AR PP R K,y 419 pg ¢! min™", H5 29828 1k
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Fig.2 Changes of excised root respiration rates with respiration time under different water supply conditions

LW . H A , Low watered ; MW . #2FE 1A , Middle watered ; HW . /K 5553, High watered

3 FPEKARAETT 287 C Bk bRicfa , AS IR HR B AR [0 () AR P R ) 61 C AR 2h P 2 S K U8/
R (E 4) P Bkbbric 5 Oh B, 3 B K 2 0F T 1 E R B RAR PP RS 81 C B H/NF = 5%0, Horh HW
PR T RIEIR B ALY 8 C HI{E K ; HW Al MW AR B 6 C {HZI7E 0—70 min B 287 BT % 1 70
min B35 S 6 {8 5 5 G202 AR Ea 3 T LW AR BEfY 82 C (EIUAE 45 min iKFIIE(E P C Bk FRIC)S 6 h B5iR, 4R
IR 61 C {EXT L 0 h 3,67 C #4258l $h 5 0 h AL, C BKIPFRICS 24 h B, AR I R
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) 70 min F1 80 min A BN IE(E , HIG & HT F [ ;MW Ab# 500 .

T 8"C HEZEE T, £F 80 min B} IAF|IE(E " C ki 400 M
300 +

PRICIE 216 h BIA ARIFIG R 67 C (55 Z AT L,

HW AW GBS 87 C (U LT N BIEL, LRt =
FIYG U , 76 0—90 min P HW ZbFR T 8" C fE M 10. % 200 | -
94%0 I T+ 5] 38.92%0, MW ALFE T 8 C H M 8.91%0 I Tt ——HW

100

Root respiration/(pg-g™'-min")

| 38.02%0, HJ5 2 M T K ; LW A3 T 7E 0—50 min 4
M 4.30%0 b T3] 15.68%0 , HoJr 518 F [, Hor HW Ab B 0 6 24 48 26 360
TR BRI 87 C B K, e MW 5 8%, 1t LW I Time/h

B 132% . C Bk FRIC S 360 h B PRI B 6 B3 REMK T B AR PR bR B I B 2 4
CXFH 216 h B9 8" C {EA M T %, HW 4b3E R £F 100  Fig.3 Changes of excised root respiration rates with root excised
min SEFNEAE 19.64%0, MW 4b B F 76 90 min ik 514 {f time under different water supply conditions

16.60%0, LW 7£ 50 min ik B WE(E 3.30%0; HW 7K 73454

FARPFI R 8" C BIE IR, th MW & 10%, bt LW 5 714% ., Gk - HW Fl MW Ab3F /9 87 C fE E LW
JEIREIEE, HW AR 8°C HERS & T MW, 5 LW 2Z{EHE K,

3 FPHEAR SR T AR RS 87 C BE" C Bk bR ic f5 2 (At ] (RS 2 S IR s ka3 (| 5) . 3
FREKZAET P C Bk opFRicfE 0—6 h, ARIFIREY 87 C 4 Al Anic )5 48 h B4 i AP W RE ik 1) 6
C {EH R, FF47E 216 h IR FEAE , Hh HW ZbBR A AR IE I B 87 C (R K, M 31.46%o0, Lt 0 h K
T 417.78% ,Hk i MW FARPEI BT 8 C, N 31.46%0, b 0 h ) 8" C Ba K T 375.67% ; FHkJ& LW (1) 6"
C{H, M 13.54, 1L 0 h B T 213.40% ; 4710 )5 360 h BSARIIAS  AR IR 67 C 2RI FEAR
2.3 OR[RMEEZK SR 5 ) B AAAR P AR SRR IR

ARRMBEK S A F RS BUREEARTE (1) . LW ARFET /3 2 5 BAR K AR i LR 00, Herp AR
K& HW 2R3 EARC B9 2.86 %, & MW ¥ 2.60 1 ; SR A2 & HW A1 MW ZbFRAY 2.7—3.0 f%, T 3 4~
IR REHR 2 5 FOAR R AR T AR & B, MW A B ) FE AR K S 38 K T A B Ab B {E AR i A A
WEES W CERIES DKM IO F1E2E S N S Bl A K S 38 K, fi & L BE AL K 3G hnng
BN, 22 REIARKR,

F1 FAEMKEZEGTEERRSEEHE( FHEARER)
Table 1 The root parameters of Bothriochloa ischaemum under different water supply conditions ( Mean +SE)

HARK/ (m/g) HAREEY (mz/g) R CH/( ¢/kg ) RN/ ( ¢/kg )
Specific root Specific root Root C Root N C/N

length area concentration concentration

IR A B BEHRE/em RHRIE A em?

Treatmens Root length Root area

HW  93.509 £15.421b  7.965+1.215b  253.221x48.051b  0.223%£0.055a  358.279+6.082a  17.617+0.313a  20.422+0.535¢
MW  102.531 +14.339b  7.423 £0.914b  420.960£28.539a  0.307£0.022a  367.24826.718a  16.10320.123b  22.802+0.360b
LW  266.255+36.034a 22.075£3.100a 264.713+27.764b  0.227+0.028a  359.563+6.471a  14.538+0.368c  24.845+0.567a
LW . 5 1138, Low watered ; MW ;52 B8 , Middle watered ; HW ; (7K 7243, High watered ; /NG S 3 /R ARl /K 43 Ak B[] 25 57 2. 3% (P<0.5)

2.4 AR T B AR S 00 N RS A et

X6 S B AR R 4 R AR PR R 11 81 C 52 il PR R BRI DG A3 1T (3R 2) P 76 HW oK S5 1
T AR GH R TR 03 52 B R IB S S % 4 BTS2 AR VIR B 1Y 61 C SR R A A 2 A0 W 3 A
KRE, AE MW BURSAFT , BRI E AR S AU IR 87 C ARATZL 67 C =3 i) B2 3 A G (HiX
P ERR SR RIS KA BRI RFGE N B AR, 78 LW BUKZRAET | BRI IR 3 24 15 AR i AR
L IEARSCNE 5 LUAR TR S A 25 TEAR S s IR P IR BRI AY 67 C SARIRIAURT C/N LEH 5 35 IEARSE
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Fig.4 Changes of 6*C released of root respiration with respiration time under different water supply conditions
F2 AEAMAEHTEFERFRSRSHAEXXRER
Table 2 The relationship between root respiration and root parameters under different water supply conditions
HAPE R
L iR
- PR 3 Z188C  BAREK BARmE . WREM RCeEFE WNEFE
Qb A R 8% s A Specific e
8§C of Root Root Specific root C root N C/N
Treatments Factors Root released root . .
L root length area root area concentration concentration
respiration  of root X length
R tissue
respiration
HW LRSI 1.000
HRITWRETR 1 812 C 0.081 1.000
RAL 87 C -0.483  -0.638"* 1.000
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T
P ‘ etk
AFE AT WokE st ?/'?\35]3(? BRI SRR Specific H?*E@ LR C &R RN &R
Treatments  Factors Root celoased SBC of Root Root oot Specific root C' root N. C/N
. . root length area root area concentration concentration
respiration  of .rog.t ssue length
respiration
JEVIESN 0.344  -0.223  -0.253 1.000
SRR 0.406  -0.099  -0.439 0.943**  1.000
B3I 0.085 -0.276 -0.313 -0.404 -0.375 1.000
AR I AR 0.161 -0.225 -0.181 -0.346 -0.252 0.973**  1.000
e gk -0.212  -0.054 0.429 0.091 -0.017 -0.454 -0.559* 1.000
RN AR 0.310  -0.655** 0.673** 0.278 0.232 0.419 0.429  -0.232 1.000
C/N -0.328 0.391 -0.407 -0.108 -0.148 -0.545* -0.617*  0.774** -0.795** 1.000
MW FR P 35k 1.000
HRIFIR B 61 C 0.565*  1.000
4L 6 C 0.596*  0.803** 1.000
BRK 0.434 0.007 0.169 1.000
SR TE AR 0.247 -0.276  -0.063 0.700**  1.000
LR 0.239  -0.051 0.098 0.745*  0.339 1.000
HEAR T AR -0.111  -0.384  -0.186 0.174 0.500*  0.499*  1.000
R CaE 0.388  -0.050 -0.144 0.660** 0.276 0.769**  0.239 1.000
WNEE 0.504  -0.069 -0.165 0.067 0.058 0.150 0.069 0.530 1.000
C/N 0213  -0.016 -0.084 0.735**  0.288 0.823**  0.242 0.912 0.136 1.000
LW R Wi i 1.000
HIIT I Bk 1 613 C 0.242 1.000
RAL 85 C 0.652* 0415 1.000
SREK 0.039 0.185 0.446 1.000
SRR 0.535*  0.513*  0.486 0.651**  1.000
I Ai:SN 0.288 0.245  -0.326 0.230 0.038 1.000
AR I AR 0.636**  0.196  -0.256 0.276 0.407 0.766 **  1.000
RCEHE -0.228 0.277  -0.252 0.101 0273  -0.246  -0.037 1.000
BN G -0.269  -0.309 0.106 -0.083 -0.106 -0.311 -0.022 0.519* 1.000
C/N 0.135 0.590* —0.230 0.163 0.346 0.162 0.016 0.240 -0.705**  1.000

¢ FETRARNT IS HE A 55 368 W BN (K ARG B3, o e ORI IR Sl 3 L5 0 L0 2 TA AR S P (28 2
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