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Abstract In order to explore and validate the impact of further climate warming on winter wheat growth and yield, and to ob-
tain basic features of winter wheat’s response to temperature increase, the experiments with temperature increase on all day
(TD during the whole growing season of winter wheat were carried out by using the technique of Free Air Temperature In-
crease (FATD in the field. The impacts of TI on yield, growth and water consumption of winter wheat were also analyzed.
The results showed: (1) Compared with control treatment (CK), phenological phase of return green was earlier significantly in
TI, and all phenological phases after wintering period were earlier more than 10 d. The duration of vegetative growth was in-
creased, the duration from flowering to milky was prolonged. and the duration from milky to maturity was shortened in TI. In
the relatively colder years, temperature increase could safeguard normal tiller and growth of winter wheat against low tempera-
ture, and TI could significantly increase plant height, produce more panicles (by 24. 7% than CK), and enhance grain yield. In
relatively warmer years. TI caused the duration of spike differentiation extend, kernels per panicle increase, and 1000-grain
weight decreased owing to heat injury in the late period of grain filling and yield. Besides, the water consumption of wheat in-
creased. For winter wheat in north China, a certain level of warming in the winter and early spring would be beneficial to wheat
production, but if the temperature increased is too high it might lead to adverse results. The temperature increase in spring and
early summer would be disadvantageous to wheat production.

Key words Impact of climate warming, FATI, Winter wheat, Controlled experiments
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Table 1  The temperature elevation in temperature increace treatments as compared with the control ones

H AT ZE Y (20 em) H 2 T i )2 0 2 R 4 1 (20em) P E R AE R
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HME b 22 M b 22 M i 22 HE b ifE %

20082009 4F: 3.74 0.58 / 2.08 0. 44 2.34 0.72
20092010 4 4.11 0.77 / 1. 60 0.48 2.18 0.48
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Table 2 The mean monthly temperature and its anomaly during experimental periods ('C)
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Table 3 The effects of TI on phenological stages(day/month)

=t B i B 2 il I 1 FLI#A T
R 31/10 16/3 5/4 12/4 23/4 18/5 30/5
20082009 4 ,
X} 1R 3/11 1/3 14/3 1/4 16/4 26/4 3/5 22/5 9/6
HR 2/11 18/2 12/3 5/4 23/4 1/5 6/5 1/6 10/6
20092010 4
Xt i 17/11 12/3 3/4 23/4 4/5 9/5 16/5 4/6 24/6




P A A5 L B X A b A /N2 AR 7 WA ) IR Y

25
g & Temperature increase (TI)
£ 20 B cK
=
—
S 15+
g
b
g 10+
g
>
g 5t
=t
<
O
0

Jointing—Booting Jointing—Milking Milking—Mature

Bl 1 2008—2009 4 &/

A 5 B B~ 149 56 )2 A e

Fig.1 Mean air temperature
at the canopy in different

periods for 2008 — 2009

3.2 HEREWNEZNEFEMRBEM
2008—2009 A&/ A K TN 25 H B R
B 1.3—2.2C(F% 2), NFEL4AFEH. X
HR g 4 /INZ2 7= i b AR b T A OO 2 TR
PO IE# FPRL 7 e R A T AR KM
WEAMTEANEEKKEHNTEE K. ML
T AL B A RCEREICH T b, TR E B A
(32.91 @), FE IR A RFEEOR /D 2 PR A 3 3 Ab
TN [X A B A AT B 3 I L A 3 B A B A
MR A 25, DL T 031 0T e, B Ao o B L AR 240
BEANRE BURE L O TR A K IS T SRR Ok
B X MRS B TR E IR A .
H8 T Ak P ST R RN I i TR =2 — S /N A T IR
Je WA A2 B ER A S . R I SR (IS 7R . ML 2009
5 H 18 HR S8 K . 11—15 B Ay 38 Ui b 22
5 2 AR AE 3337 C AL T /N 22 903 H R Y
PR (SR . 1988) L BHAT T 6 A 7= 1 W T B I 1)

905

FRL s RE . 2 TR Z 50, iR EEEH
TR I ] R A 22 S Y . AL T & /N2 4
Sy ALY B LR T AT AR I AR A B G BN X
BREZBRITME 3L dE D, mETEEMAE N
2010 4R X] HE/NIX Y 42 d, HEREORL £ (31. 6 R A5 &
(42.5 k) /LR %, W 3.1 g, 5% AL .
830 A 3 A S5 B AR AR R RO AL T — AR R
1) Tk B A B L 8 SR A A ) B (R B E AT 1 %)) Ay
A 5 25 B[]t A8 B K DR] Ik 3 9L b B A OB $R (37, 9
IRN=RORIETE S E AN

f£ 2009—2010 4FE/NFE A K ZR N A RTA TG Al
B Z AR k. /N AR AR S/ R 4
B, BAZEAC, AT A SE T 5 I AR R B ARG, FE
AR . PRI BRI RS BR B /DN A SR ™
AR S KPR BB B ARAK (R 4. IR PR T
N TE B A R 14 43 BE L bk T A R il
SRR L X BRI N 27, 4%, 3X W] BE 2 5 BOF R
S HOE B R 3 g R L 554 i A R A R
Ab 35 X B AN NGR T F RS B R B H 503 ok
22 d, 3R B HECI A2 4 d R BEAT 1Y
4T o b e R R S 1 R R 25 AN K A RTRE 1 B
I FEORE B (43 90 R 41, 4 R RN 42,5 B WA B & £
5o [V R ZE R Y I S A R AR B R TR RLE
H o PRI JE/IN DX TR A R (44,12 @) L TE LTS
SN L 2°C 2o A7 A B T A BRI A AL B B A R R E
S, TR (42,98 @ SXFHR L E R .

25 b aA o 26 AN AH B AR R (O B O 4 ) B
H8 Y8 A 3L 1 5 v AL o N 2 2R 58 A AN TR D 12 A T
T AR B TR E R L P R R (2 900)
T ¥ 41 T80 3 T 5 35 B T A AR A R R ()
23%) .

F 4 VIR AE T T B RN A /N ZE 7 A R R Y R T
Table 4 The comparison of effects of TI on yield compositions and biomass between 2008 — 2009 and 2009 — 2010
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