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28 cm 25 cm
0~ 20 cm F1 F2
2 46%
mm “ 22” 470 g+
1 0.12 g

F1 THIEEREBAMER

Table 1 Physiochemical properties of tested soil

pH( / =1:5) (g/em’) (%) (glkg)  NO;-N(mg/g)  NHi-N(mg/g) (g/kg)
F1 8.56 1.24 25.5 0.76 3.52 0.17 1.90
F2 8.62 1.26 25.7 0.78 3.47 0.20 2.90
1.2
2X2x2 8 200 g
15 ( 0.1¢) 2500¢g 500 ml
N1(0.15 g/kg) N2(0.20 g/kg) 1.63 g 300 ml 0.82¢g
78% 47% W1l W2 20% NaClO
(NaCl) 1.9 gkg 15 min
2.9 g/kg S1 S2 25°C£1C 24 h
2017 3 3
25/ 15 /
2017 3 1d
78% 47% 2
F2 ZNEHEERRENE
Table 2 Index determination of winter wheat in seedling stage
T6
665 nm 649 nm
[15]
T6
620 nm
6]
DHZ-9140 FA1004 85C 15 ~ 30 min 70°C
17
SH220 KDY-9840 H,S0,-H,0, (7
1.3 Hdn b (W1)  S2 S1
Excel 2013 SPSS 19 14.30%
17.39% (W2) S2 S1
) 53.81%
45.55% S1W2
2.1 S1W1
3 28.88% 7.39%
SIW2 (1)
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®3 RATKSHTEERESNE SR L0 THFHREOPNYR)
Table 3 Shoot and root dry weight winter wheat in seedling stages as affected by salinity and water
NI S1 w1 1.230 ¢ 0.945 be 2.570 ¢ 1.865b 4.945 ¢ 1.945 be
w2 2.125b 1.100 b 3.180b 2.060 a 5.025¢ 2.245b
S2 W1 1.200 ¢ 0.865 cd 2.275d 1.505¢ 3435¢ 1.550 ¢
w2 1.045 ¢ 0.660 e 1.360 ¢ 1.160 d 2.885¢ 1.540 ¢
N2 S1 w1 2.440 a 1.355a 3.925a 1.875b 6.470 b 2.185b
w2 2.605 a 1.370 a 3970 a 2.170 a 7.290 a 2.845a
S2 W1 1.945b 1.035 be 2.590 ¢ 1.720 b 4.630 cd 1.885 be
w2 1.140 ¢ 0.685 de 2.010d 1.520 ¢ 4.180d 1.600 ¢
(P<0.05)
2.2 (SIW1)
4 [19]
S1W2
SIW2 W1) 2
(W1) S2 S1 S1 91.70%
9.8% (W2) S2 (W2) S2 S1 25.82%
S1 25.82% S1W2
S1W2 S1W1
S1W1 208.49%
28.88% 20l
RS WMARREAELS/ NERARAMENMHZES 200
Table 4 Soluble sugar and chlorophyll contents in winter wheat in seedling stages as affected by salinity and water
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
N1 S1 Wi 0.104 1 be 26374 ¢ 0.159 5 be 52215 f 0.243 3 be 30.344 ¢
W2 0.112 5 abe 73.227b 0.184 5 ab 87.879 b 0.304 5 ab 47.729 b
S2 W1 0.0941c¢ 28.648 ¢ 0.154 8 be 68.150d 0.2344c¢ 42.684 b
w2 0.069 6 d 26.410 ¢ 0.1413 ¢ 55.270 ef 0.2219¢ 33.348 ¢
N2 S1 Wi 0.1155 ab 27.837¢ 02113 a 64.711 de 0.264 5 be 35.561 ¢
W2 0.1269 a 94.004 a 02147 a 122.394 a 03444 a 63.287 a
S2 W1 0.103 9 be 75273 b 0.174 2 be 80.990 be 0.261 3 be 56.990 a
W2 0.101 4 be 28.473 ¢ 0.147 6 be 70.398 cd 0.2312c¢ 48.381b
2.3 S1 25.79%
5 60.36%
S1W2 SIW1
S1W2 8.02%
(W1) S2 27.74%
S1 7.34%
27.55% (W2) S2 (1]
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x5 HBO/MKSMAEEAEZ/NEZHPM EAMANMTHLA S EF N (ng/g)
Table 5 Total N contents in shoots and roots of winter wheat in seedling stages as affected by salinity and water
N1 S1 W1 0.011 7 be 0.0134d 0.019 7 cd 0.020 5 cde 0.019 7 cd 0.0298d
W2 0.012 9 abc 0.0246b 0.030 7 abc 0.024 6 ab 0.025 8 abc 0.0369b
S2 w1 0.0104 ¢ 0.010 0 ef 0.0195¢cd 0.017 4 ef 0.017 2 cd 0.026 0 e
w2 0.0102 ¢ 0.009 0 £ 0.0156d 0.0165f 0.0170d 0.0256¢
N2 S1 W1 0.014 2 ab 0.028 1 a 0.032 1 ab 0.022 4 be 0.026 1 ab 0.0392a
W2 0.0151a 0.0284a 0.0399a 0.0257a 0.0285a 0.040 1 a
S2 W1 0.013 6 ab 0.0200 ¢ 0.028 8 abc 0.020 6 cd 0.022 8 abc 0.0334c¢
w2 0.0106b 0.012 0 de 0.025 5 bed 0.018 2 def 0.022 5 bed 0.0301d
[34]
[35]
[22] Na' [36]
Sabry I
37
NaCl 7
[24]
(38]
[25]
(W)
(SIW2)
(39]
[26] NaCl
41%
40
(SIW1) 26%*
[27]
(28]
[41]
[29] [30]
[31-33] (W1)
(W2) (SIW2)
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Effects of Salt and Drought on Winter Wheat in Seedling Stage Under
Different Nitrogen Rates

WEN Pei'?, CHEN Xiaobing'", ZHANG Lele?, LI Yilin®, QI Mingjun®*, JIANG Shuxuan®, ZHANG Libin’

(1 Key Laboratory of Coastal Zone Environmental Processes and Ecological Remediation, Chinese Academy of Sciences, Yantai,

Shandong 264003, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 School of Environment and
Material Engineering, Yantai University, Yantai, Shandong 264003, China; 4 School of Polytechnic, China Agricultural

University (Yantai), Yantai, Shandong 264003, China; 5 Dongying Institute of Scientific and Technical Information, Dongying,
Shandong 257091, China)

Abstract: To investigate the physiological and biochemical characteristics of wheat seedlings under salinity and drought,
an indoor pot experiment was conducted from March to May in 2017. Two NaCl concentrations of S1 and S2, two water contents
of W1 and W2 were designed. The dry weights and the contents of total nitrogen, chlorophyll and soluble sugar of shoots and
roots were measured for potted winter wheat. The results showed that: 1) The increase of salinity significantly limited the growth
of wheat. The dry weights of shoots and roots, total nitrogen and chlorophyll contents of winter wheat decreased significantly but
the soluble sugar content increased. 2) Interaction of low salt with drought alleviated the restriction on the growth of wheat
seedlings, the dry weights of shoots and roots and the contents of nitrogen, chlorophyll and soluble sugar of winter wheat were
highest. 3) Interaction of high salinity with drought aggravated the restriction on the growth of wheat seedlings. The above results
suggest that low salinity with moderate drought stress could stimulate stress effects of wheat, which is beneficial for the growth of
wheat seedling.

Key words: Salt stress; Drought; Salt drought stress; Wheat seedling
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