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Photosynthetic and Light Response Characteristics of Spring Wheat
under Different Irrigation Schedules
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Abstract: In order to explore the adaptation mechanism of spring wheat in arid oasis region habitat, the
photosynthetic response of spring wheat was investigated by six irrigation treatments. The four light
response models was comparative analysis, including rectangular hyperbolae model, non-rectangular
hyperbolae model, exponential model and correction model of rectangular hyperbolae model. Then the
optimal model was selected and the photosynthetic characteristics parameters of spring wheat were
calculated by the optimal model with different irrigation schedules. The results showed that the
photosynthetic performance of wheat leaves was increased by the increase of irrigation quota, and the
photosynthetic performance in early stage of filling was greater than the late stage of filling. There was
significant difference between the four light response models in different irrigation quotas. The simulate
values of higher irrigation treatments were more accurate than those of lower irrigation treatments by
rectangular hyperbolae model, non-rectangular hyperbolae model and exponential model. The correction
model ofrectangular hyperbolae model had the maximum simulation accuracy by error tests. So it was
optimal model to fit light response curves of spring wheat in desert oasis. The photosynthetic parameters
showed that maximum net photosynthesis rate ( P, ), apparent quantum efficiency ( Q) and light
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saturation point (/) of 420 mm treatment were higher than those of others, but the light compensation

point (I ) was decreased significantly. Therefore, the appropriate irrigation treatments can expand the

light adaption ranges of spring wheat, improve light energy utilization and promote the increase of yield in

desert oasis.

Key words: spring wheat; desert oasis; irrigation schedule; photosynthetic characteristics; light

response model
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Fig.1 Changing curves of leaf area index of spring

wheat under different irrigation schedules
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Fig.2  Light response curves in early and late stages of filling under different irrigation schedules



274

g ok HLOB ¥ R

2018 4

N o BEE A E A HE R R S I AR /N 2 o T R
BOR R 1) RO & R B W AR, 6 A RE T
W55 . AHIE] PAR {E T, £ 40 LAY O 4 3 38 K/ MR
9 T4 T3 T5 T2 T1 CK( & 2) ,3& 4 i ¥ W & 7] DA
& 5 /N B T ARTR B, PG G AR R m AR D
A R .
2.3 4AMIRBE N AR EBES T &/ X 58 I 5
LRI
PEWC (480 mm) (360 mm) ik (240 mm)
3 FhEREAL IR 2R T 4 AR L X A /N 22 KT 0
e R i R AT RS LL AR, AN B 3 TR . & R AL
A2 TE PAR /N T 200 wmol/ (m?® - s) B, %) % i 7k

AbFR(TL) B9 AR 48 22 5 P 8K, fE PAR R T
600 ;Lmol/(m2°S)E¢,X¢%?%7KQEE(T5) Y 41 22
SRR . FRBUEEAIXS TS oA R 1y 4 & il 4
fE PAR KF 1000 wmol/ (m” ) Ji7 , i £ % 55 by 4
TG, HAt A5 BB 1005 ith 28 5 S il R AT
Bow, X P, AR 1 & T oc i, 4 Fhgi iy
rh A U £ A8 TE AR AL X 4% 0 AL BT AR /N I R
S R R P R R IR (R 1) X
AU SN B fe e, 2 2 il £ il B i O sy
#0.012,y,, 0 0.004,y,, 24 0.006,T5 i) {2k 25
i RE BE R T T3 AR P (& 3) , /N 22 B A0 TG i K T
Jy T3 . T5 . T1 4bFH,

12 . 25 - 25
W 107 5 B EE
N . & i )
l: ok = 15} _i 15r
E £ £
2 4r JLHE 210 SR 210r
i 2 - B A Y L. — — —- EARUINZAER ® | ———- HAXUh LR
H/ ool - JEE A XL LA 2}6_:! el | e i PEU e R ® S E[H=pERI T ui]
S = memee B ZAE E R RERN =i = i BHARUNZAE ER :)h;’l 0 O HARUMEAE ERE
{E‘ 4_1 L ?\gyﬁﬁzﬂ L ) % 5‘ L ﬁﬁ*ﬁﬂ L ] ;E& 1 I ?E‘%{ﬁﬂ 1 1

o 500 1000 1500 2000 o 500 1000 1500 2000 Sy 500 1000 1500 2000

oA RER A (pmol - m2 - s71) JeEA BERSH (umol - m 2 -7 JEE A RERSY (mol - m?-s7)
(a) T1 (b) T3 (e) TS
P34 A R A [m] B A% 0 T A /DN 22 e i B b 2 A 485 L ARG
Fig.3 Simulation values of light response curves by four light response models

Rl 4 FARELI LA N B 2 BB B LB AT LA B B TR KA B, X E RN H

Tab.1 Precision comparison of simulation values of

light response curves by four light response models
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