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Effects of Whole Plastic-film Mulching Combined with Soil
Overlying on Photosynthetic Characteristics and Antioxidant
Enzyme Activities of Flag Leaves in Winter Wheat
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Abstract Comparative study on photosynthate supplying capability and antioxidant enzymes activities
in winter wheat flag leaves was performed under the whole plastic-film mulching combined with soil
overlying and whole film without overburden bunch. The results showed that dynamic changes of net
photosynthetic rate (P,) and SPAD contents of flag leaves were significantly increased during the
middle and late grain filling period (20—35 days after anthesis) under the whole plastic-film mulching
combined with soil overlying. Moreover, the extended steady phase of chlorophyll content(RSP) and
the increased photosynthetic active duration (PAD) in flag leafves might reduce the aging of flag leaf,

which could significantly increase in 6.5 days and 5. 8 days. Compared with the control, both sucrose
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phosphate synthetase (SPS) activity and sucrose supplying capability of flag leaves in winter wheat
were significantly increased during the early grain filling period (0—15 days after anthesis) and middle
grain filling period (10—20 days after anthesis). The changes of SOD (Superoxide dismutase) activi-
ties suggested fluctuant trend. Compared with whole plastic-film mulching combined with soil overly-
ing,the SOD and CAT activities were higher than that of whole film without overburden bunch during
the early grain filling period (10—35 d) , but the POD activities were much lower than that of whole
film withoutt overburden bunch during the whole grain filling period. The MDA (Malondialdehyde)
molality were in the trend of increase after anthesis (15—35 d). Therefore, the treatment can main-
tain a relatively higher photosynthate supplying rate, longer photosynthate supplying duration, lower

reactive oxygen producing rate and lower lipid peroxidation level, which could be a key reason for a

high quality and yield.

Key words Whole plastic-film mulching combined with soil overlying; Dry-land wheat; Photosynthe-

sis; Antioxidant enzyme activity
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in the flag leaves of winter wheat under different treatments



o« 34 o

ode kb

o 2%

BN G CAT 3% 1 2 52 B g iy 26 728 1k L 35 1

FI AR T B LR . MDA it i K ik

WA 53 i)t BAEAE )R 5 d A 10 dW X BRI 0 AR RN B T . 4R 15 d Z 5. MDA
REAL PR RT T CAT 16 MW A8 H 55 4 35 15 1) J3 B J) Ak B ) I v BT R AR T
B . POD 6 P72 At 52 B0 il £k, e {247 1 B JE RAR T A LR S 20 d R 2SR
FEAEJG 15 & 1 7Ol B POD WS PEAEREE .
—4— 2 i 1 5X# Bunch-planting under the earthed film
Tr —m— &JEAE L 7X#HE Bunch-planting under the film
= 6 70
g
E st 2 60
LI —_~Q
89S 2 50
=2 4 r e,
%0‘6 E79% 40
< < g
I:‘(/) 3F o.e
ﬁ (n,; % b 30 +
;@
1}% 2r %a‘: 20 |
a 1t g 10
=
0 1 1 1 1 1 1 1 ] 0
0 5 10 15 20 25 30 35 5 15 20 25 30 35
FF1E )5 I TE)/d Jﬂiii:ﬁj‘llﬂ/d
Time after anthesis Time after anthesis
B2 FESAETEZ/NEEM SPS FHMEERESN
Fig. 2 Effects of sucrose phosphate synthetase (SPS) activities and sucrose mass fraction
in the flag leaves of winter wheat under different treatments
—4— 2 JEE + X# Bunch-planting under the earthed film
—m— £EAE £ /X Bunch-planting under the film
250 = 18p
E 16F
@ .. 200 » 14
= wF 12f
25 150} 2 12
= S o 10F
22 00} Se S
28 23 o
o®» 50 B o4t
7 < 2k
0 1 1 1 1 1 1 L ) O 0 1 1 L 1 L
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
FritJ5 it Al/d Fr i Ja it a)/d
—_ 80 r Time after anthesis 25 ~ Time after anthesis
CHE
g 0 5
fp 60t 2
22 50} g€ 15}
B3 40} 2
=) L ~ 10
#8 30 <
wrE 20 F % 5|
8 10
= 0 1 L 1 L L L 1 ) 0
0 5 10 15 20 25 30 35 5 15 20 25 30 35
FFAE 5 I [El/d Jﬂk):ﬂj‘lfﬂ/d

Time after anthesis Time after anthesis

B3 AELEBTENEEHTEAEFEN MDA REERKE
Fig.3 Effects of superoxide dismutase (SOD) , peroxidase (POD) ., catalase (CAT) activities and
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