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Review on crop responses to rising atmospheric [CO:]

SONG Lian, CAI Chuang, ZHU Chun-wu’

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
Abstract: The concentration of CO; in the atmosphere ([CO:]) has been continually increasing since the industrial revolution. The rising of
[CO,] has a great influence in agriculture and crops. In this paper, the main experimental methods studying the physiological and yield re-
sponses of crops to rising [CO:] have been summarized. On the basis of reviewing the state of the art in this field, this paper indicates that
the responses of crops to rising [CO,] has been measured in green houses, closed or open top chambers and free—air CO, enrichment
(FACE) platform. FACE enables growth of crops in large plots and avoids the alterations to the microclimate, thus it has been widely recog-
nized as the gold standard for examining crop responses to elevated [CO.]. Photosynthesis, biomass and yield of crops will benefit directly
from an increase in [CO|. However, there is photosynthetic acclimation when crops are grown at elevated [CO»] in the long—term. On the
other hand, the rice FACE results indicated that some rice varieties show higher photosynthetic rate and larger yield responses to [CO-] en-
richment in the last decades.Recently, there has been growing awareness of the negative effects of rising [CO.] on seed, grain and tuber

quality, the protein and mineral content in the crops grown in the elevated [CO.] conditions. A decrease of protein and mineral contents in
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crops due to elevated [CO,| would exacerbate the mineral deficiencies which already exists. Thus, adapting crops to rising [CO»] with larger

grain yields and reduce the potential for already negative consequences of changes in food quality on human health is an urgent priority.

Keywords: global climate change; elevated [CO:]; crops; Free—air CO, enrichment(FACE)
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Figure 1 Locations of global main crops FACE experimental sites
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Table 1 Location and details of global main crops FACE experimental sites

3l A4 RR S R T St S 39 PRAE AT CO MR JEE (FRET[CO|+3 Tk JEE )
Name and country of FACE sites Experimental periods Crop varieties CO: concentration( Ambient [CO:|+increased amplitude )/plL L™
LB, A SR L 55 1989—1997 MRk N R 370+180
SR IAZ R N SO 1995—1999 +3 350+100/200/300
AP HA 1998—2004 IKFG 376+200
AT 5, 7 1999—2005/2014—2015 /INA: oK FitSE K& 370+200
T8, hiE 2001—2003 IKFF 374+200
DR, 56 2001—2015 KE Tk A% 380+170
T ek, 7 2003—2008 s N 380+150
TLAR, 2004—2018 K F 370+200
B, hE 2007—2010 U\ N 420+240
TRIR B AT 2008—2009 INAE 390+160
B, HA 2010 IKFe 384+200
L R 2010—2013 IKFE INEE TT3E 385+200
Vi) N R i 2011—2013 g 390+160
TR IF 2013—2015 INFZ 390+160
R 2011—2019 IKFE 390+100/200
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