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Table 1 Increment of daily mean temperatures in the combined treatment (ECTI) chambers compared with those in the

control (CK) chambers, and average CO, concentrations in the chambers during the growing season of winter wheat

CO, iR J% /107

g7 RS AR 7R R R /C
X ey
[l 2010/2011 1.7+0.6 391 + 11 567 +28
2011/2012 1.6+0.5 393+ 15 564 +32
EE2 2013/2014 2.8+0.5 397+ 15 612 + 49
2014/2015 26+04 399 + 13 603 + 55
2015/2016 25+04 401 +17 617 + 59
2016/2017 24405 402 + 16 609 + 57

TE: IR/ EERE, IHE 10 ART 46 .
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Table 2 Sowing date and sowing rate in each experiment season

of winter wheat

FEFEE (H/A)
Rz R /(g/m’)

ot HiE R
2010/2011 23 10/10 10/10
2011/2012 23 09/10 09/10
2013/2014 23 10/10 10/10
2014/2015 23 10/10 22/10
2015/2016 18 10/10 22/10
2016/2017 18 10/10 10/10

100 mm, & A4CFE 120 mm, FEBEFIFEKBRIUE T
xR A BB/ NEARZ A, F
T3 s+, AR 0 ~ 30 cm + B FEH
BHLR SR 12.1 g/kg, 2R E®EH 1.03 g/kg,
AR A 8k 30.38 mg/kg, AP A B A 109.9
mg/kg, FEFEF, HERCIEHINR 5% (N16:P.0s45)
60 g/m’, R JE I8 IR BFIBER & 25 g/im’,
FRERHAE PR e A .

1.3 WMABTE5HE

H A&/ NENE I, % Bk R et
freEWMM, NERRE, BEANARE2m® %
PN e AT, B ESHE L kg ¥
FLFE AT RS FR A R W . A FRLE SR TR FE
b A ARF B s 3R 5 B IR I 5T B 4 At
R o WLEC 8 R (GB5511—85 il ) MIAE 5

AN

= A Bl

R, RIARUARLS.T B & A S &
KA TE Ry B (GB2905—1982 i) Ml & i
i, SRAIFEKIEIIE (GB/T 14772—2008 #r
) MEMARNG & &, FRAEREBREIEH D
PO R AR A PR 2 =] 1. SR AccQ-Tag &
SR G LI E P, AN W F S R
HARE A B UE A 50 m 1A ) TRk,

1.4 HiRAE
R H EXCEL 1 -t A8t oo e AL BRI
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HFH=

HEREEAEIEFHENELTERE
WY B AT (F3), EERBRAMGER S
PRERTATE, IR A E 2.4 CLLERY, %J54
HWIRIET 13 ~19d, 3AHEERE HYRATH
REAEAEL, RPALNELXGERKE T HFEK
b5 B A KRB 2,

Sy Ak BEFI AL A Ab BE 2 /N2 B A e B O R
EHEERI (£4), EREZAGHEIEFN
/NG A T H 3 SR A B T 0 R
AINTARZERERRE, EEs 1 TS e
406 ~07C, fHR2 THE08~14C, X
TR IR G BN A R kB WK E T

3 FREFH R 5E SN NEIRTE . FHEFREAH

Table 3 Dates of reviving, flowering and ripening of winter wheat in CK and ECTI chambers

H/H
BRFH HH FEH B B H
e SR P RS2 X Ry i
2010/2011 05/03 22/02 10/05 27/04 16/06 09/06
2011/2012 08/03 03/03 06/05 29/04 13/06 08/06
2013/2014 02/03 17/02 28/04 11/04 11/06 27/05
2014/2015 27/02 09/02 30/04 16/04 09/06 26/05
2015/2016 25/02 06/02 28/04 13/04 07/06 21/05
2016/2017 24/02 10/02 29/04 15/04 04/06 20/05
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Table 4 Comparison of temperature, solar radiation and high temperature days under CK and ECTI

during growing period of winter wheat

Xt HaitH Xt HaitH R HaitH
2010/2011 6.0 6.7 20.6 19.9 18 17
2011/2012 59 6.5 20.1 19.6 20 21
2013/2014 72 8.6 224 213 17 9
2014/2015 6.7 7.8 12 11
2015/2016 6.1 6.9 20.8 18.7 19 12
2016/2017 7.8 9.0 213 19.5 26 23

{E: 201472015 TR 7= 11 1A PR RS O 2 2 12 S Bt o o

FIRA I B, b BA KBRS 5N E
LRI B B iR R T, WA SR &
A BB B R B A T T, K 4 thA
T SR R BB DDA S ISR I H e <
iAA et 32 °C H B A B IR PR S 3 LR B oL, B
TE A A/NEX TG K E HI$ERT, BR 2012 4F
AN Ath & AR B A RC PR A N AR EROHE B H B
it 32 CHY H 390 T & /N, L
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Fig. 1 The protein content in grains of winter wheat from CK and

ECTI. Each bar represents the mean + standard deviation. Different
lowercase letters over the bars represent significant differences
(P <0.01), the same below
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Fig. 2 The contents of total amino acids (TAA), total essential
amino acids (TEAA) and total non-essential amino acids (TNEAA)
in winter wheat grain from CK and ECTI
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Fig. 3 The total starch content (a) and the fat content (b) in grains of winter wheat from CK and ECTI
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Climate change will probably not cause the decline of winter wheat

nutritional quality in northern China

TAN Kai-Yan, ZHOU Guang-Sheng, REN San-Xue, GENG Jin-Jian

Chinese Academy of Meteorological Sciences, Beijing 100081, China

Abstract: In order to explore impacts of future climate change on main nutritional ingredient in grains of winter
wheat, a six-year manipulation experiment of interactive temperature and CO, concentration was conducted
using the open top chambers and infrared radiators during entire growth period of winter wheat, two scenarios
of temperature increase and CO- concentration elevation predicted for the middle and late periods of the 21st
century were simulated. The results showed that the protein content in grains of winter wheat slightly increased
under combined impact of increased temperature and CO, concentration during entire growing season. It is likely
that the comprehensive impacts of temperature increase have compensated the negative effect of elevated CO,
concentration on protein content of wheat. Meanwhile, the starch and fat contents in grains of winter wheat were
most likely unaffected by the combined effect. It is expected that climate change will probably not cause the
decline of main nutritional quality of winter wheat in northern China.

Keywords: Climate warming; CO, concentration; Winter wheat; Protein content; Starch content; Combined

impact



