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Effects of Osmotic Stress on Water Status and Growth of Maize Seedlings

ZHAO Lrying, DENG Xrping, SHAN Lun
(Northwest ScrT ech U niversity of Agriculture and Forestry, State Key Laboratory of Soil Erosion and
Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of Sciences

and Ministry of Water Resources, Y angling, Shaanxi 712100, China)

Abstract: T he effects of osmotic stress with PEG-6000 on water status and grow th of maize seedlings, Qirr
dan No. 4 and Shandan 911, were studied by water culture in artificial growth shelter. It is indicated that
RWC, water potential, leaf area, root system length and dry matter accumulation would be reduced with the ir
crease of osmotic stress in experiment period. And the range of reduction of Qindan No. 4(a drought resistant
variety) is less than Shandan 911(a drought sensitive one). But R/S of them are all increased. The leaf exparr
sion rate of Qindan No.4 was lower than that of Shandan 911, but the root growth rate is greater. Moreover,
Qindan No. 4 would make quick adaptation response under osmotic stress, but Shandan 911 was slower.
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1 PEG 6000

ck — 0.25 MPa — 0.5 MPa — 1.0 MPa

24h 72h 108h 144h 24h 72h 108h 144h 24h 72h 108h 14 h 6h 12h  24h 36h

4 ((‘mz) 202.97 252.26 283. 64 304.05 183.25 231.13 247.23 255.62 166. 33 176.25 184. 53 189.05 165.35 167. 60 168.75 169. 91
(em)  1715.2 2093.9 2367.9 2566.2 1781.2 2181. 0 2471.2 2650. 1 1863.9 2276.5 2505.6 2711. 7 1588.7 1648.6 1730.2 1757.3

(g/ ) 0.787 1.228 1.305 1.429 0.640 1.015 1.128 1.208 0.635 0.774 0.783 0.805 0.501 0.512 0.521 0.529

(RS 0.202 0.204 0.175 0.163 0.238 0.214 0.225 0.230 0.262 0.271 0.286 0.301 0.285 0.318 0.345 0.396

911 ((‘mz) 196.17 248.29 272.55 291.41 183.22 212.83 232. 18 243.88 178. 37 189.43 195. 69 201.46 164.34 165. 77 166.28 166. 33
(em)  1690. 6 2041. 7 2295.3 2487. 6 1738.9 2054. 8 2345.1 2506. 8 1784.3 2167. 6 2298.7 2405.2 1575.2 1623.1 1698.2 1717.7

(g/ ) 0.628 1.221 1.301 1.368 0.549 1.069 1.117 1.172 0.528 0.80 0.966 1.057 0.516 0.520 0.523 0.525

(RS 0.221 0.177 0.162 0.153 0.221 0.227 0.230 0.242 0.251 0.263 0.271 0.293 0.250 0.276 0.301 0. 345

- 1.0 MPa - 0.5MPaPEG R 36h 144 h ( )

2 PEG 6000

ck — 0.25 MPa - 0.5 MPa — 1.0 MPa

0~ 24h 24~ 72h 72~ 108h 108~ 144h 0~ 24h 24~ 72h 72~ 108h 108~ 144h 0~ 24h 24~ 2h 72~ 108h 108~ 144h 0O~ 6h 6~ 12h 12~ 24h 24~ 36h

((mz/h) 1.875 1.027 0.872 0.567 1.053 0.998 0.447 0.233 0.348 0.207 0.230 0.126 1.897 0.542 0.013 0.013

4 (em/ h) 8. 121 7.890 7.611 5.508 10.871 8.329 8. 056 4.975 14.317 8.596 6.364 5.725 34.350 9.983 6.800 2.258
((mz/h) 1.400 1.086 0.674 0.524 0.80 0.617 0.538 0.325 0.658 0.230 0.174 0.160 0.962 0.238 0.042 0.004

911 (em/ h) 7.554 7.315 7.044 5.342 9.567 8.775 8.064 4.492 11.458 7.895 3.642 2. 968 10.983 7.983 6.258 1. 625
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