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Fig. 1 The daily variations of average temperature (a),
precipitation (b) and sunshine duration (¢) in

field during the experiment
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Fig. 2 Distribution of experiment districts in water control field
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Fig. 5 Change of photosynthetic pigment content of winter wheat leaves under different water treatments

(a) chlorophyll a content, (b) chlorophyll b content, (¢) chlorophyll a+b content, (d) carotenoid content
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Tab.2 Changes of photosynthetic parameters of winter wheat leaves under different water treatments

Ko P/ AQE/ LCP/ LSP/

o Ab P (pmol+m™2+s7") (mmol-mol™) (pmol+m™2+s7") (pmol+m™2+s7")
T1 21.74+2.51a 0.0164+0.0019a 59.60+6.85¢ 1418.3x163.1a
T2 20.34+1.75b 0.0158+0.0014a 65.00+5.59a 1435.5+123.5a
4H1H T3 18.48+1.94d 0.0188+0.0021a 61.70+6.48b 1437.6+150.9a
T4 19.40+1.86¢ 0.0158+0.0015a 63.30+6.08a 1425.1+136.8a
TS 19.14+1.49¢ 0.0162+0.0013a 59.10+4.61¢ 1432.2+111.7a
T1 19.40+2.23a 0.0159+0.0018a 60.80+6.99d 1424.5+163.8a
T2 15.80+1.36b 0.0139+0.0012h 68.30+5.87¢ 1381.3+118.8a
4H6H T3 13.92+1.46¢ 0.0122+0.0013¢ 72.40+7.62¢ 1372.6+144.1a
T4 11.05+1.06d 0.0101+0.0012d 78.30+£7.52h 1294.4+124.3b

TS 10.05+0.78d 0.0099+0.0008d 85.90+6.71a 1274.2+99.4h
T1 18.48+2.13a 0.0176+0.0021a 62.70+7.21d 1430.3+164.5a
T2 10.51+0.92b 0.0092+0.0008h 70.60+6.07¢ 1311.3£112.8b
4H16H T3 9.35+0.98¢ 0.0092+0.0011b 74.90+7.86¢ 1289.7+135.4b
T4 8.02+0.77d 0.0088+0.0008h 90.50+8.69b 1187.6+114.0¢

TS 7.88+0.61d 0.0076+0.0006¢ 97.30+7.59a 1012.5+79.0d
T1 18.39+2.11a 0.0161+0.0019a 64.40+7.41d 1432.6+164.7a
T2 8.70+0.75b 0.0090+0.0008h 74.50+6.41c 1279.7+110.1b
4H26H T3 7.89+0.83bc 0.0088+0.0009h 78.60+8.25¢ 1224.5+128.6b
T4 7.01+0.67¢ 0.0066+0.0006¢ 109.40+10.50b 1052.4+101.0c

TS 6.51+0.51d 0.0055+0.0004d 118.50+9.24a 985.5+76.9d
T1 17.10£1.97a 0.0188+0.0022a 66.60+7.66d 1446.4+166.3a
T2 17.80+1.53a 0.0138+0.0012b 71.90+6.18¢ 1327.4+114.2b
5H15H T3 17.54+1.84a 0.0121+0.0013¢ 73.70+7.74c¢ 1312.6+137.8b
T4 14.79+1.42b 0.0090+0.0009d 92.50+8.83b 1137.4+109.2¢

TS 12.27+0.96¢ 0.0084+0.0007d 100.40+7.83a 1032.2+80.5d
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Fig. 6 Changes of main yield components of winter wheat under different water treatments
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Effects of drought stress on mineral element accumulation, yield and grain quality of
winter wheat during water critical period

ZHANG Jibo'?, XUE Xiaoping'**, ZHANG Xingang’, QIU Can'?, TAN Fangying', LI Nan'

(1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong , Ji’nan 250031, China;
2. Shandong Provincial Climate Center, Ji’ nan 250031, China;
3. Jiaozuo Meteorological Bureau of Henan Province, Jiaozuo 454002, Henan, China;
4. National Meteorological Center, Beijing 100081, China)

Abstract: Drought is one of the major agro-meteorological disasters to restrict the improvement of grain production and quality in
China. The soil moisture and mineral elements affect alternately to the growth and development of winter wheat as well as the yield and
quality. The response of leaves mineral elements accumulation, yield and grain quality of winter wheat to different grades drought stress
was explored at the moisture critical period, which has a certain realistic significance to scientific fertilization and drought disaster
prevention. At the moisture critical period (jointing to flowerings stage), the winter wheat ‘Qimai 2’ was used as material to set the
water control experiments with five gradients (T1 treatment, soil moisture at 20 cm depth was suitable (60%—80%) in the whole period,
and T2, T3 and T4 treatments were supplied once with water at 80%, 50% and 25% of 75.0 mm base recharge, respectively, while T5
treatment wasn’t supplied water), the influences of drought stress on the accumulation of nitrogen, phosphorus and potassium mineral
elements, photosynthetic pigments and photosynthetic parameters, yield and grain quality of winter wheat were simulated and analyzed.
The results show that the total nitrogen, total phosphorus, photosynthetic pigment content and the maximum net photosynthetic rate
(P,..)» apparent quantum efficiency (AQE) and light saturation point (LSP) of winter wheat leaves were all the highest under T1
treatment during the water control to rewatering. Due to drought stress, the above-mentioned indicators reduced significantly under T2,
T3, T4 and TS5 treatments, and the heavier the drought stress, the greater the reduction was. Compared with T1 treatment, the total
e AQE and LSP of leaves reduced by 1.68%,
0.15%, 0.90 mg-¢g™', 1.05 mg-g™', 0.21 mg-g”', 64.6%, 65.8% and 31.2% under T5 treatment, respectively. However, the total

nitrogen, total phosphorus content, chlorophyll a, chlorophyll a+b, carotenoid content, P,

potassium content and light compensation point (LCP) of leaves increased with the aggravation of drought stress, and those under T5
treatment were 1.20% and 84.0% higher than under T1 treatment, respectively. In addition, the drought stress decreased significantly
spike grains number, forming spike rate and thousand grains weight. Compared with T1 treatment, the theoretical yield and grain
protein content decreased by 56.6% and 30.1%, respectively, while the grain starch content increased by 11.6% under T5 treatment.

Key words. winter wheat; water critical period ; drought stress; mineral elements; yield; quality
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