5535 B4 10 1) *E &~ 2 Eild Vol.35,No.10
20154F 5 A ACTA ECOLOGICA SINICA May,2015

DOI: 10.5846/stxb201307051840

XIBEEE, A IR, ZEaAT, Ak, ZEWide, skol, Eakk, TEZ RS C3.C4 BAKE Yk [ 4 28 4O il 5 i i . AR 2527 4z, 2015, 35
(10) :3278-3287.

LiuXZ, SuQ, LiJZ, Quan B, Li C K, Zhang Y, Wang Z Q, Wang G A.Responses of carbon isotopic composition of C3 and C4 herbaceous plants to
temperature under controlled temperature conditions.Acta Ecologica Sinica,2015,35(10) ;:3278-3287.

WIREHET C3.C4 EXRE W E AL = HR X IR E R
fla) Jiz

WRA m R, EEAL 2 R, FHE, R OF, 1A, 1A%
1 BARRFII SR =0, HE 264025

2 WA ER RS BRI ERE SR E, k712100

3 IR RHE R F ST S S MR 2ERE, W 411201
4 W ER K ZE IR S4B, dbat 100193

4,

B RN LS SE g, 2R T 6 Fh €3, C4 FUAM YL B/ R BEF8 B5 2 20/12°C—36/28°C. 114115 1] P AE ik [7] 457 3R 2H
(8°C) B X EEAR A ma 7, T 45 A FL i IR (SLA) EIA] COLMREE (¢, ) S REE CO,MREE (¢, ) U HLAH R IFAL 3 (F06 G
WA P /A COMRIE ¢,) SG A E RAIBPRXTAEY) 87 C IR MAHERT T 28T, S5RFH . C3.C4 HYRE LY 87 C [E 0281k
FE-28.3%0 —=32.1%0 M- 14.4%0 ——17.6%c2Z W] ; 7£ C3 FHY T, 13K 8V C H A M {E Bl e i, A T =31, 1%0 —=32.1% 2 ] ; C4
YT, A5F 68 CHAMIERERAE . AR B9IREEEE N ,3 B C3 YA F-34) 6 C {E ML i it S 2 A8 415, 11 C4 44 6 C
S 5 R S S KR DS/ B DG R B2 D 2 SRR B KT (P > 0.05) o SAAMFEAIFI Y 6 C B X I 11
NEAIR JilF RSR 87 C 5L SR LR SR DG, B 4 R 5 R 48 2 TR A OC &R 3T e S AN [ A A b B A AN TR
B A Rl T BE A S 6" € 4318 %o B 72 A ) AR BE S [ 5%

KRR A s BRFEIALER ; WL Pl oo

Responses of carbon isotopic composition of C3 and C4 herbaceous plants to
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Abstract: The stable carbon isotope ratios (8”C) of the six herbaceous plants (including 3 C3 species and 3 C4 species)
and their responses to temperature change were explored in artificial controlled environments at day/night temperatures
ranging from 20/12 to 36/28°C. The correlations between plants 8" C values and the growth and photosynthetic indexes,
such as specific leaf area (SLA), the ratio of intercellular CO, concentration (¢;) to environmental CO, concentration

(c¢,), and carbon assimilation rate ( net photosynthetic rate P,/c,) were also analyzed in order to investigate the
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temperature effects on carbon-isotope ratio of C3 and C4 herbs. The results showed that, the 8" C values of C3 and C4 plants
ranged between —28.3 %o to —=32.1 %o, and between —14.4 %o to —17.6 %o, respectively. In the three C3 species, rape
( Brassica campestris) had the most concentrated distribution of 8" C values, with an range of —31.1 %o to —32.1 %o; and
the 8" C value distribution for millet ( Setaria italica) was the narrowest in the three C4 plants. In the experimental
temperature range, the mean 6" C values of three C3 plants significantly decreased with increasing temperature, while a
parabolic relationship showing an increase first and then decrease existed between the average 8" C values of three C4 plants
and temperature, however, the linear regression result was not significant (P >0.05). The §"C values of individual species
responded differently to temperature. The 8" C values in eggplant ( Solanum melongena) and sorghum ( Sorghum bicolor)
negatively correlated with temperature, and the 8" C values of other four species all showed a quadratic parabola relationship
with temperature, which may be associated with different plant species that have different optimum photosynthesis

temperature and carbon isotope fractionation capacities to temperature.

Key Words: herbaceous plant; carbon isotope; temperature; control experiments
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PERUK . ( Glycine max) M=% ( Brassica campestris) it T ( Solanum melongena) 3 Fl C3 #1¥) Fl £ K ( Zea
mays var.) .= 5 ( Sorghum bicolor) 4¥F ( Setaria italica) 3 Fi C4 F¥IVEMIAH , MFLEEEN , FRKE2—
3 B KA REARFE A AR 20 em IR 15 em (IRLEL N, 4L 3 R, AR 5 i R A K
WIBHERRRE L (R 1), AR 1 kg 1USIN 100 g JEARIIENL, AR5 4d 2 mm G, 5 AERHE AR £
(NH,NO,) B2 — 440 (KH,PO,) FIFRERHR (K,S0,) 4% N.P K 43314 10.5 .15 g/kg BYBLE LIRS A+
H SRIEHRAR TR BT i 1.34 o/em® 6+ e HAD UG T 00 IR FE AR AR HDe i 2 Rl Rk &, ey LI
K TERRTF— BN 2 em B/NL,IFE —Z B T AR EE L) 2 em BITEK)Z
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Table 1 Physical and chemical properties of selected soil

el 2PE T Soil chemical properties I HVE R Soil physical properties
HHLR OM/  BRLHE AP/ BARELAHN/ A TN/ A BD/ UBESIAES CHEES Y KR 5 i
(g/'kg) (mg/kg) (mg/kg) (g/kg) (g/cm?) WH/% FC/% CC/%
14.23 11.42 24.47 1.09 1.34 9.81 28.54 36.51

OM: Organic matter; AP Available phosphorus; AHN . Alkali-hydrolyzable nitrogen; TN Total nitrogen; BD: Bulk density; WH: wilting humidity;
FC: Field capacity; CC: clay content
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Fig.4 Variation in plants SLA with temperature
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