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Abstract: In this paper, we set a full irrigation test for winter wheat at different growth stages from the
getting-up to the grain filling, that is, the full irrigating treatment is carried out in the getting-up stage
(T1), the getting-up and jointing stages (T2), and the earing-up and grain filling stages (T3), respectively.
The whole process from soil water saturation to drought in natural state is simulated, and the effects of
persistent water stress on photosynthesis and yield of winter wheat are studied by taking full irrigating

treatment at each growth stage from the getting-up to the filling stages as a control (CK), so as to provide
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a reference for selecting a good irrigation timing in the spring farmland of winter wheat. The results show
that the chlorophyll content, net photosynthetic rate (P,), stomatal conductance ((,) . transpiration rate
(T,) and intercellular CO, concentration (C;) of flag leaves of wheat all decrease under persistent water
stress, and the diurnal variation peak of photosynthesis appears earlier to different extents. At the three
stages of T1, T2 and T3, the T, and C; of wheat treated by sufficient irrigation at T1, T2 and T3 are sig-
nificantly different from those of CK at different growing stages, but there is no significant difference be-
tween the treatments of T1, T2 and T3 at the mid-filling stage. The chlorophyll content, P, and G, are re-
duced more significantly in the treatment of SPAD at the grain-filling than in the treatment of continuous
water stress only at T2, even after the treatment of continuous water stress at T3. Winter wheat is subjec-

ted to persistent water stress at T3, which could result in the most obvious decrease in spike number and

grain number per spike, and has the greatest effect on the yield of winter wheat.

Key words: persistent water stress, winter wheat, photosynthetic characteristic, yield
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Table 1 Full irrigation treatment test design for winter wheat (unit: mm)

4k 3 LW H 26 H) WATHI4 H 16 H) FEBIG A 5 HD W5 H 11 HD
T1 100 — — —
T2 100 100 — —
T3 100 100
CK 100 100 100 100
TE . FR AR
Note: — means no irrigation.
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Ah#iwEr 1 R.EP4 H 15 H. S H4H.SH24 H,F
07—17 W4 2 h FAE#E G A AL LI-6400 Wl 7 4/



1306 A

% 548 %

—a—T] ——T2 ——T3 ——CK

100 -

90 -

80
70

AR /%

60 -
50
40

30 Il Il Il Il I}
327 410 424 58 52 65 619
i/ H-H
P AN K 43 P 3 A B 9 X3 2 A2 Ak

Fig. 1 Changes of soil relative humidity under

different water stress treatments
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Table 2  Soil relative humidity before irrigation

treatment of winter wheat (unit: %)

e $ HHHFEY L3
X (4 A 13 ) GH3H (G A 23 H)
T1 77 49 48

T2 78 79 48

T3 53 39 100
CK 93 73 90
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Fig. 2 Daily variations of (a) photosynthesis rate, (b) transpiration rate,

(¢) intercellular CO, concentration and (d) stomatal conductance of

flag leaf of winter wheat during grain-filling stage
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Fig.4 Variations of photosynthesis rate of flag

leal (P,) in different growth stages of winter wheat
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Table 3 Wheat yield and its component elements under different irrigation treatments

AT BB/ e m ) BRREUA THRE/g KRR/ (gem P HBORERK
Tl 588 26.8 30. 47 382 0. 44
T2 560 30.0 33.20 535 0. 46
T3 429 25.3 36.01 334 0. 47
CK 618 48.2 39.00 777 0.49
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