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Physiological Response of Eragrostis nigra Under Drought Stress
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Abstract

nigra in three different areas (H,, H,, H;) of Yunnan Province as the test materials, drought stress was simulated by different concentrations

(College of Life Science and Technology, Kunming University of Science and Technology, Kun-
[ Objective ] To discuss the physiological characteristics of drought resistance around Yunnan Province. [ Method] With Eragrostis

of PEG 6000. Changes of antioxidase, chlorophyll content, total soluble sugar content and photosynthetic parameter were researched under the
stress. [ Result] POD, APX and CAT activities, total soluble sugar content and MDA content of H,, H,, H, had positive correlation with
stress strength and treatment time. Chlorophyll content had negative correlation with stress strength and treatment time. The net photosynthesis
(P,), transpiration rate (T,), stomatal conductance ( G,) and intercellular CO, concentration (C,) of three E. nigra had negative correlation
with treatment time and stress strength. Under drought stress of H, and H,, G, firstly enhanced and then reduced as the treatment time pro-
longed, and achieved the maximum value at light stress. [ Conclusion ]| Three E. nigra have some drought stress capability, drought resistance

of H, is higher than those of the other two, which can adapt to the arid environment easier.
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Table 1 _Effects of PEG 6000 simulated drought stress on MDA content of three E. nigra pmol/gFW

7R b Bt s i) PEG 6000 % PEG 6000 concentration ( W/V)

Material Processing time //d CK 5.00% 7.50% 10. 00%

H, 1 8.67 +0.76 d 9.72£0.17 ¢ 13.06 +0.61 b 17.39+0.18 a
2 7.69+0.25 d 11.83 +0.65 ¢ 15.99 £0.70 b 20.27 +0.70 a
3 7.65+0.21 d 14.02 £0.71 ¢ 17.67 £0.60 b 22.86+0.42 a

H, 1 7.16 £0.69 d 8.85+0.88 ¢ 11.64 £0.30 b 16.02 +£0.39 a
2 7.47 £0.09 d 9.81 £0.50 ¢ 13.44 £0.95 b 17.80 £0.51 a
3 7.29+0.73 d 12.75+0.64 ¢ 15.58 £0.34 b 19.85+0.78 a

H, 1 7.92+£0.73 d 8.70 +0.51 ¢ 12.11 £0.60 b 16.21 £0.91 a
2 8.29+0.56 d 9.85+0.53 ¢ 14.11 £0.50 b 18.71 £0.47 a
3 8.16 £0.55 d 12.73+1.20 ¢ 15.45+1.18 b 19.93 +0.59 a

E AT TR R A R BRI 7E 0. 05 7K 225 3

Note ; Different letters in the same row indicated significant difference at 0.05 level (P <0.05).
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Table 2 Effects of PEG 6000 simulated drought stress on antioxidase activity of three E. nigra U/ gFW
E‘E’T Sk L EEE ] PEG 6000 ¥/ PEG 6000 concentration (W/V)
zvr;es Material Processing time //d CK 5.00% 7.50% 10.00%
POD Ji§ H, 1 1.03+0.32d 1.57 £0.65 ¢ 2.54+0.04 b 4.24 £0.25 a
2 1.90 £0.69 d 7.51+3.21 ¢ 13.85+3.76 b 37.45£15.30 a
3 1.51+0.45 d 15.82+2.82 ¢ 28.87 £3.70 b 62.21 £8.10 a
H, 1 1.53£0.33 d 4.37 £0.56 ¢ 7.69 £0.61 b 16.21 £2.25 a
2 1.41+0.13 d 6.88 £0.60 ¢ 10.88 £1.03 b 20.99 £2.60 a
3 1.20 +0.53 d 12.32+2.08 ¢ 19.32 +2.08 b 46.98 £9.64 a
H, 1 2.96 +1.00 d 7.53+0.47 ¢ 11.83+1.05 b 18.25 +2.09 a
2 2.99+0.53 d 10.98 £0.95 ¢ 15.86 +2.11 b 30.09 £3.70 a
3 2.64 +£0.59 d 12.74 +1.32 ¢ 21.49+1.48 b 48.32 +4.75 a
CAT il H, 1 96.34 £6.79 d 120.41 £2.51 ¢ 177.56 £6.51b 252.43 £6.69 a
2 103.55 +9.24 d 134.77 £2.54 ¢ 265.90 £2.50 b 289.37 £2.56 a
3 102.11 £2.61 d 201.69 £2.33 ¢ 302.86 £2.47 b 359.28 +4.49 a
H, 1 50.20 £2.56 d 82.53 £8.69 ¢ 204.55+4.35 b 203.42 £2.48 a
2 52.53 £4.38 d 93.01 £4.43 ¢ 213.00 £9.37 b 297.97 £2.52 a
3 50.02 +2.60 d 187.50 +0 ¢ 317.42 £2.56 b 345.06 £2.47 a
H, 1 38.41 £2.46 d 69.47 £6.50 ¢ 160.31 £8.94 b 256.46 £6.83 a
2 34.25 x4.44 d 113.76 £4.21 ¢ 223.88 +4.85 b 313.09 +2.46 a
3 32.93 £4.38 d 172.08 +8.60 ¢ 330.53+£5.13 b 365.50 £2.53 a
APX [iff H, 1 74.63 £12.77 d 181.19 £9.02 ¢ 214.50 £6.46 b 224.20 £5.51 a
2 77.23 £9.85d 105.59 +5.57 ¢ 201.28 +8.07 b 247.72 £9.91 a
3 80.93 £8.62 d 131.65 £9.07 ¢ 257.16 £11.04 b 286.56 £3.78 a
H, 1 27.68 £5.89 d 54.25 +4.46 ¢ 84.32£5.50 b 106.41 £3.64 a
2 32.94£9.53 d 101.65 +8.51 ¢ 156.83 +6.23 b 196.73 +5.97 a
3 31.92 £2.76 d 132.31 £7.50 ¢ 211.02 £2.60 b 260.02 £9.06 a
H, 1 18.16 £3.01 d 35.90 £5.23 ¢ 67.15+4.70 b 101.96 +6.34 a
2 22.57+4.20 d 65.13 £4.03 ¢ 92.22+£5.92 b 127.88 £5.29 a
3 18.21 +4.24 d 83.94£6.24 ¢ 117.94 £4.32 b 165.83 £5.27 a
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Note ; Different letters in the same row indicated significant difference at 0.05 level (P <0.05).
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Table 3 Effects of PEG 6000 simulated drought stress on total soluble sugar content of three E. nigra ng/gDW

g L ] PEG 6000 #¢# PEG 6000 concentration ( W/ V)

Material Processing time //d CK 5.00% 7.50% 10.00%

H, 1 0.134 +0.006 d 0.216 +0.006 ¢ 0.424 +0.012 b 0.460 +£0.017 a
2 0.126 £0.017 d 0.234 +0.012 ¢ 0.447 £0.010 b 0.561 £0.015 a
3 0.156 £0.012 d 0.288 +0.006 c 0.478 £0.012 b 0.671 £0.017 a

H, 1 0.085 £0.006 d 0.191 £0.012 ¢ 0.366 +0.006 b 0.415 £0.006 a
2 0.078 +£0.006 d 0.216 +0.006 ¢ 0.403 +0.000 b 0.468 +0.023 a
3 0.090 £0.012 d 0.242 +0.006 ¢ 0.437 £0.006 b 0.586 £0.015 a

H, 1 0.084 £0.006 d 0.159 £0.012 ¢ 0.255 +0.006 b 0.402 £0.052 a
2 0.080 +£0.010 d 0.175 +£0.021 ¢ 0.295 +£0.010 b 0.424 +£0.012 a
3 0.084 +0.012 d 0.192 +0.006 ¢ 0.343 +£0.006 b 0.467 £0.046 a

T [ TAN A R F R R [RIAL BRIE 7R 0. 05 K- 28 57 2

Note ; Different letters in the same row indicated significant difference at 0.05 level (P <0.05).
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Table 4 Effects of PEG 6000 simulated drought stress on chlorophyll relative content of three E. nigra mg/g
e S B PEG 6000 ¥ PEG 6000 concentration ( W/V)
Material Processing time //d CK 5.00% 7.50% 10.00%
H, 1 36.56 £1.03 a 28.26 +0.61 b 12.47 +0.67 ¢ 4.60+1.11d
2 36.53+0.64 a 26.50 £6.49 b 11.60 +3.63 ¢ 3.33+0.91d
3 36.03+1.71 a 16.67 £1.66 b 7.80+0.70 ¢ 2.67 +0.06 d
H, 1 35.03 £4.86 a 24.90 £2.43 b 11.60 +0.81 ¢ 4.20+0.30d
2 33.00+£0.44 a 17.27 +1.70 b 9.30 £0.56 ¢ 2.37+0.45d
3 33.53+£3.76 a 10.00 £0.26 b 6.90 £0.44 ¢ 2.77+0.61 d
H, 1 28.33+1.52 a 23.03 +£0.61 b 11.03 £0.57 ¢ 3.60 +0.26 d
2 29.50 £6.06 a 17.60 +1.08 b 8.37+0.85 ¢ 2.10+0.20 d
3 28.36 +4.47 a 8.23+0.55 b 6.27 £1.07 ¢ 1.70 £0.44 d

T AT AIR T BER R AN RIS BRI AE 0. 05 K22 5% B

Note; Different letters in the same row indicated significant difference at 0.05 level(P <0.05).
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Table 5 Effects of PEG 6000 simulated drought stress on photosynthetic parameters of three E. nigra

o) MWEZSE KRS ] PEG 6000 #¢J# PEG 6000 concentration ( W/V)
Material Photosynthetic Pr.ocessing CK 5. 00% 7. 50% 10.00%
parameters time //d
H, HOLA 1 23.70 +0.29 a 16.77 £0.03 b 12.57 £0.06 ¢ 10.85 £0.03 d
pmol/ (m* + s) 2 22.44 £0.30 a 13.27 £0.07b 10.29 £0.07 ¢ 8.39 £0.14 d
3 23.12+0.52 a 12.11 £0.29 b 8.37+0.08 ¢ 7.98 +0.08 ¢
FE I R 1 5.38+0.20 a 4.75+0.13 b 4.57+0.01 b 4.24 +0.02 ¢
mmol/ (m® - s) 2 5.52£0.04 a 4.610.07 b 4.31%0.03 ¢ 4.09%0.11 d
3 5.35£0.10 a 4.15+0.02 b 3.97 £0.09 ¢ 3.71 £0.13 d
S5 1 6.23+0.25 a 5.27+0.06 b 3.27 +0.06 ¢ 1.10£0.10 d
mmol/(m® - s) 2 5.17%0.15 a 3.53+0.15 b 3.03+0.06 ¢ 2.60+0.10 d
3 5.53£0.21 a 3.40 £0.20 b 2.63 £0.15 ¢ 2.60£0.10 d
Jiila] CO, #ep 1 579.00 £5.20 a 556.67 £0.58 b 539.67 £2.31 ¢ 522.00 +1.00 d
mmol/ (m’ - s) 2 569.00 £8.72 a 534.33 £4.04 b 524.33 £3.06 ¢ 511.00 £5.29 d
3 570.67 £3.79 a 514.67 £1.53 b 494.00 £7.55 ¢ 472.00 £3.61 d
H, AR 1 21.35+0.03 a 15.92 £0.05 b 11.45 £0.04 ¢ 10.75 +0.03 d
pmol/ (m* - s) 2 20.66 £0.17 a 13.14 £0.09 b 9.67+0.12 ¢ 8.19+0.03 d
3 21.18 £0.70 a 11.45 £0.26 b 9.26 +0.08 ¢ 8.28+0.05 d
Fe iR 1 5.50£0.12 a 4.66+0.10 b 4.36+0.03 ¢ 4.18 £0.02 d
mmol/ (m” - s) 2 5.57£0.10 a 4.50 £0.02 b 4.22+0.08 ¢ 3.89 £0.05 d
3 5.44+0.03 a 4.01+0.16 b 3.83+0.17 ¢ 3.42+0.10 d
SR 1 2.93£0.06 ¢ 4.03+0.06 a 3.53+0.06 b 2.97 +0.06 ¢
mmol/ (m® - s) 2 2.77 £0.06 ¢ 4.77 £0.06 a 3.23£0.15 b 1.77 +0.06 d
3 2.80 £0.10 ¢ 4.53+0.25a 3.10 £0.10 b 1.63+0.15 d
M) CO, Heps 1 571.33 +7.64 a 538.33 +4.62 b 524.67 £5.03 ¢ 508.33 £6.51 d
mmol/ (m’ - s) 2 569.67 £17.01 a  527.33 £3.51 b 505.00 £5.29 ¢ 490.67 £5.69 d
3 565.33 £7.51 a 504.33+1.53 b 483.33 +3.79 ¢ 447.00 +9.54 d
H, AR 1 19.36 £0.03 a 15.86 +£0.01 b 10.28 £0.02 ¢ 10.19 £0.08 ¢
pmol/ (m” +'s) 2 21.08 +0.55 a 13.58 £0.19 b 8.95+0.29 ¢ 8.32+0.19 d
3 20.87 +0.48 a 12.56 £0.09 b 8.73+0.14 ¢ 8.22+0.10 d
R 1 5.35%0.12 a 4.62+0.11 b 4.22+0.03 ¢ 3.92£0.04 d
mmol/(m’ - s) 2 5.34+0.20 a 4.33+0.02 b 3.97+0.12 ¢ 3.40+0.11 d
3 5.30+0.05 a 4.08 +0.04 b 3.86 +0.01 ¢ 3.28+0.06 d
AL 1 2.03+0.06 ¢ 5.73 +0.06 a 4.17 £0.06 b 1.93 +0.06 ¢
mmol/ (m” - s) 2 1.90 +0.17 ¢ 5.13+0.12 a 3.90 £0.10 b 1.70 £0.20 ¢
3 1.77 £0.06 ¢ 4.43+0.21 a 3.43+0.06 b 1.50 £0.10 ¢
MfE] CO, #epE 1 570.00 +1.73 a 539.00 +8.19 b 509.33 +6.66 ¢ 494.33 £5.69 d
mmol/ (m® - s) 2 568.33 +5.51 a 525.00 £6.00 b 495.00 +2.65 ¢ 473.67 +2.08 d
3 566.67 £7.51 a 487.33£9.71 b 462.00 £7.94 ¢ 446.00 £3.61 d

T (AT AR PR AR RIAEBREAE 0. 05 /K225 B3

Note ; Different letters in the same row indicated significant difference at 0.05 level (P <0.05).
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