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Effects of Dry-hot Wind on Photosynthesis and Transpiration of
Flag Leaf of Winter Wheat at Filling Stage

ZHAO Feng-hua' JU Hui’ OUYANG Zhu'
(1. Key Laboratory of Ecosystem Network Observation and Modeling Institute of Geographic Sciences and
Natural Resources Research Chinese Academy of Sciences Beijing 100101 China; 2. Institute of Environment

and Sustainable Development in Agriculture Chinese Academy of Agricultural Sciences Beijing 100081 China)

Abstract: Dry-hot wind with high air temperature low moisture and specified wind is one of weather disasters
for wheat in the north of China. Photosynthesis and transpiration of flag leaf play important roles in grainfilling of
wheat. Photosynthetic rate( A,) transpiration rate( T,) stomatal conductance( G_) and intercellular CO, concentra—
tion( C;,) were measured before and after sever and mild dry-hot wind generated by an experimental device. The re—
sults show that: the stress indexes( SI) of A, T, and G_ were 0.88 0.68 and 0. 83 under sever dry-hot wind and
were 0.32 0.19 and 0. 18 under mild dry-hot wind; G, showed significant positive correlations with A and T, under
sever mild and none dry-hot wind; C, significantly increased under sever dry-hot wind however insignificantly var—
ied under mild dry-hot wind. Some conclusions were drawn that: both photosynthesis and transpiration can be signifi—
cantly stressed by dry-hot wind and more significantly stressed by sever dry-hot wind; larger stomatal limitation with
less G, was the main cause for decreases of A, and T, under dry-hot wind moreover nonstomatal limitation showed
significant influence on A under sever dry-hot wind; nonstomatal factors lead to the larger SI of A than that of T,
under the same dry-hot wind.
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The values are averages of 5 leaves; error bars indicate standard deviations; different small letters

indicate significant difference at the 0. 05 probability level. The same as Fig.2 4.
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Fig.1 The photosynthetic rates( A,) and transpiration rates( T,) before

and after stresses of mild and sever dry-hot wind



A C T A
k2 %
g 1 NN 5%
1 A, T, G,
2 Tab.1 Stress indexes( SI) of A, T, and stomatal
2.1 conductance( G,) under mild and sever dry-hot wind
A, 17.40 pmol/( m’s) .
5 Treatment A, T, G,
2. 08 wmol/( m™es) SI 0.8 T, 4.77 Sover 0,88 0.68 0.8
mmol /( m’s) 1.53 mmol/( m™s) SI  0.68; Mild 0.32 0.19 0.39
2.
A" 18.26 MmOI/( m S) 0.4 OFifBefore B j5After
12. 44 pmol/( m**s) SI 0.32 T, 5.16 a 2 .
mmol /( m*s) 4.19 mmol/(m™s) SI 0. 19 3 s T
(P<0.05)( 1. = b
. 3 AT §° o2
(P>0.05); CK> > o
& 0.1
(P<0.01) . v &
; 0.0 L L :
. ESever EMild S FRCK
’ 2 (G,)
A, T, Fig.2 G, before and after stresses of
2.2 mild and sever dry-hot wind
G, 0.283 mmol/( m™s) CK- - 3 A, G,
0.047 mmol/( m™s) SI  0.83; A, G, A,-G,
G, 0.296 mmol/( m*s) 0. 182 mmol /( m’s) (A, = —177.64G> +116. 15G, -2.71 R* =0.99*)
ST 0.39( 2. 1), 3 ( 3A):T G, TG,
G, ; CK> > (T =16.74G. +0.89 R* =0.97") ( 3B).
° G, A, T, (r>
G, G, 0.97™) . - - 3
o ~ A T 16 17
14-15 ! ’ ’
20 N ™ 3
Z 14 ~ 69 y-16.74x:0.89
) 16 @ g rRz:o.)s{m*
E 12 1 i’ 4
= =}
= Eeal O XTHCK
8 81 % ’ 0 #Mild
ﬁ w2 © ESever
2 4 4 y=—177. 63x%+116. 156x-2. 71 & 14
R%=0. 99" i
0 T T T s 0 T T T ,
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
SARE/ mol/ (nP- s)) SFLFE/ (mol/ (x> s))
G, Gy
3 AT, G,
Fig.3 The correlations between A, and G, and between T, and G,
2.3 CO, TS 3 G,
3 C, ; A, -G, °
CK C,
‘ 3
C, 218 mol/mol
271 pmol/mol(  4) . A, 3.1
G, C,
Cco 14 17-18 4-3
: ’ 14-15 17-18

o, A




i RRIE S T H RS IR Ao ot b FE M0 3 o

A C T A
147 AGRICULTURAE
BOREALI-SINIGA

BT OfBefore MSAfter
300 } b

20F & a 2
200 }
150 |

100 |

Ha[FICO#RE/ (tmol /mol)
Ci

50 r

- FSever FMild  XTHECK
4 Co, (C)

Fig.4 The intercellular CO, concentration( C;) before

and after stresses of mild and sever dry-hot wind
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