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Abstract: A rainproof and water controlling experiment was conducted to study the effects of
phased drought and re-watering on the photosynthetic characteristics and grain yield of winter
wheat. Four treatments, i. e. , 70% +5% soil moisture content from turning green to maturity
(Sy), 55% +5% soil moisture content from turning green to anthesis together with 70% 5% soil
moisture content from anthesis to maturity (S,), 70% +5% soil moisture content from turning
green to anthesis together with 55% +5% soil moisture content from anthesis to maturity (S, ),
and 55% +5% soil moisture content from turning green to maturity (S, ), and two planting densi-
ties, i. e. , 525 and 675 basic seedlings per square meter, were installed. In treatment S;, the
flag leaf chlorophyll content, chlorophyll fluorescence parameters, and photosynthetic characteris-
tic parameters and the grain yield were higher than those in other three treatments, and the photo-
synthetic characteristic parameters and grain yield were significantly higher than those in treat-
ments S; and S,. Though the photosynthetic characteristic parameters in treatment S, increased to
some extent, showing an overcompensation effect, the grain yield presented a slight decrease, as
compared to that in treatment S;. The water use efficiency in treatments S,, S,, and S; was
143.2% , 86.5% , and 97.3% of that in treatment S;, respectively. It was suggested that to
maintain 55% moisture content in 0—40 cm soil layer from turning green to anthesis and maintain
70% moisture content in this soil layer from anthesis to maturity could be the optimal water man-
agement way for obtaining definite grain yield of winter wheat while high efficiently saving water.
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Due to the interaction between water and plant density on the grain yield of winter wheat, the op-

timal water management way suggested above and the plant density of 675 basic seedlings per

square meter could be the optimum combination for winter wheat with the consideration of water-

saving and high-yielding.

Key words: phased drought; re-watering; wheat; photosynthetic characteristics ; yield.
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Table 1 Level and period of drought stress in experiment
treatment
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Table 2  Total chlorophyll content in different drought
stress treatments

KAy FFAEI HELK I

Sy 4.42 bA 4.50 bB

S, 4.63 aA 4.54 bB

S, 4.09 cB 4.13 cC

Ss 4. 63 aA 4.74 aA

INEFRFIR 0.05 BF KV, REFHERIR 0.01 BFHAKF-, £
W77 22 Al e, TR
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Table 3 Chlorophyll fluorescence parameters of different drought stress treatments

A F./F, F,/F, Yield

IF AL I I AL I JF 64 I
So 0.74 aA 0.74 aA 2.97 aA 2.92 aA 0.44 aA 0.24 aA
S, 0.73 aA 0.75 aA 2.76 aA 3.01 aA 0.61 aA 0.28 aA
S, 0.71 aA 0.72 aA 2.70 aA 2.61 aA 0.54 aA 0.19 aA
S5 0.72 aA 0.68 aA 2.69 aA 2.22 aA 0.45 aA 0.29 aA

F4 TRTEMELEHEMLESH

Table 4 Photosynthetic parameters of flag leaf among drought stress treatments

KA P,(pmol - m™? - s7) T.(mmol - m™2 - s7") G (mol + m™2 - s7") C,(CO, pmol - mol™") WUE, (umol + m™2 - s7)

FAEH) TR FEAE IR FEAEW] HEI I FAEH] T FAEH I
Sy 16.25 aA  16.85 aA 4.91 bB 5.03 aA 0.46 bB 0.47 aA 286.44 aA 299.21 aA 3.36 bB  3.36 abAB
S, 17.65 aA 16.76 aA 5.93 aA 5.69 aA 0. 60 aA 0.53 aA 297.05 aA 308.75 aA 2.98 ¢cB  2.94 bB
S, 6.78 ¢C 10.03 bB 1.80 dD  2.59 bB 0.09 cC 0.14 bB 246.75 bB 241.68 bB 3.77 bB  3.79 aAB
S3 12.37 bB 13.05 abAB  3.15¢C  3.29 bB 0.21 ¢cC  0.22 bB 249. 64 bB 243.03 bB 4.04 aA  4.01 aA
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Fig. 1  Light response curve of photosynthesis at filling
stage among different drought stress treatments
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Table 5 Photosynthetic rate-light response curve simulated
parameters of different drought stress treatments

Koy AQY Ry L
(€O, - photon™") (pmol * m™2 «s™') (umol » m™2 - s71)
Sy 0.0391 1.261 32.0
S, 0.0393 1.721 44.0
S, 0.0116 0. 624 54.0

S; 0. 0370 1.333 36.0
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Fig.2 Leaf area index of canopy among different drought
stress treatments
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Table 6 Yield and water use efficiency of different combi-
nations

K4y HE PR FEK R KA R AR
(kg - hm™) (m® - hm™2) (kg - m™)
Sy D, 7578.2 1950. 5 3.9
D, 7867.9 2276.5 3.5
S, D, 6862. 7 1177.6 5.8
D, 7223. 1 1544.2 4.7
S, D, 6218.2 2019.0 3.1
D, 6146.3 1805.8 3.4
S5 D, 6174.8 1268. 0 4.9
D, 4509.0 1892.2 2.4

x7 FAETFEHELEMN=ERKSF ARE
Table 7 Yield and water use efficiency in different drought
stress treatments

K5y s FEK KA FIHRE
(kg » hm™2) (m® « hm™) (kg + m™)

Sy 7723.1 aA 2113.5 aA 3.7 bB

S, 7042.9 abA 1360.9 dC 5.3 aA

S, 6182.2 bB 1912.4 bA 3.2 ¢B

Sy 5656.4 bB 1580. 1 ¢B 3.6 bB

e S, S, A S, 17 543 i S X BRI 91. 2% |
80. 0% Fl 73.2% 5 7K 43 Rl FH 8% 2 43 51| o Xof BEC Y
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