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Use of Evans Blue for Testing Cell Viability of Intact Leaves of Plant
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Academy of Sciences, Guangzhou 510650, China

Abstract: The current study tested stress induced cell viability of intact leaves of three grass species and two
shrub species by evans blue method. The results showed that different types of stresses (temperature, PEG, Pb,
Cd, NaCl and NaHSO,) caused leaf cell damages to different degrees. Along with the exaggeration of different
stress treatments, the dyed area in leaves and the extract solution absorbance from dyed leaves were increased
in gradient. This study compared two different methods in calculating leaf cell viability by leaf dyed area and
extract solution absorbance from dyed leaves, respectively. It also proposed a safer and more accurate method

for testing cell viability of intact leaf of plant.
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Fig.1 Evans blue dyeing pictures and cell viability in leaves of Arabidopsis thaliana under different stresses
A:PbAC, (0. 50, 100, 150, 200 pmol-L™); B: CdCL, (0, 50, 100, 150, 200 pmol-L™"); C: NaCl (0. 1%. 2%. 3%); D: NaHSO;, (0.
100, 200, 300 umol-L"); E: #riE(40 "C: 0. 30, 60, 90 min); F: APl (~10 'C: 0. 5. 20, 28 h); G: PEG/}A(0. 5% 10%. 15%).
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Table 1 Extract solution absorbance from dyed leaves of Arabidopsis thaliana and their cell viability under different stresses

Jipia 8 Ab P WG s 5 CRHR e /%) ISR Qb BE W 55 CRHR e /%)
E9H S PbAC, (0 pmol-L™") 0.051:£0.007 (97.01) Ehiphia NaCl (0) 0.0270.004 (98.42)
PbAC, (50 umol-L™) 0.048+0.002 (97.19) NaCl (1%) 0.339:£0.009 (80.12)

PbAC, (100 pmol-L™) 0.083+0.001 (95.13) NaCl (2%) 0.578+0.097 (66.10)

PbAC, (150 pmol-L™) 0.091£0.001 (94.66) NaCl (3%) 0.884+0.207 (48.16)

PbAC, (200 pmol-L™) 0.164+0.016 (90.39) HSO, it NaHSO; (0 pmol-L™") 0.089+0.012 (94.78)

4w A CdCl, (0 pmol-L™) 0.051:£0.007 (97.01) NaHSO; (100 pmol-L™") 0.1970.079 (88.45)
CdCl, (50 pmol-L™) 0.089:£0.025 (94.78) NaHSO, (200 pmol-L™")  0.541+0.099 (68.27)

CdCl, (100 ymol-L™) 0.180+0.025 (89.44) NaHSO; (300 pmol-L™") 1.128+0.095 (33.84)

CdCl, (150 pmol-L™) 0.331:£0.033 (80.46) i —10 °C (0) 0.070£0.010 (95.89)

CdCl, (200 pmol-L™) 0.506+0.010 (70.33) —10°C (5h) 0.11240.006 (93.39)

AP 40 °C (0 min) 0.029:£0.004 (98.25) —10 C (20 h) 0.3050.010 (82.11)
40 °C (30 min) 0.079+0.001 (95.22) —10°C (28 h) 0.616+0.011 (63.87)

40 °C (60 min) 0.130+0.016 (92.12) BiE g PEG (0) 0.0960.005 (94.36)

40 °C (90 min) 0.196+0.004 (88.12) PEG (5%) 0.110£0.010 (93.58)

100 °C (15~20 min) 1.705£0.158 (0) PEG (10%) 0.283+0.026 (83.40)

PEG (15%) 0.359+0.015 (78.96)
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Table 2 Extract solution absorbance from dyed leaves of several species and their cell viability under different stresses
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CdCl, (0 pmol-L™)
CdCl, (100 pmol-L™")
CdCl, (150 pmol-L™")
CdCl, (200 pmol-L™")
ALy

NaCl (0)

NaCl (2%)

NaCl (4%)

NaCl (6%)

ALy

NaHSO, (0 umol-L™)

NaHSO, (100 pmol-L™")

0.018+0.001 (98.31)
0.165+0.005 (84.49)
0.351+0.001 (67.02)
0.533+0.007 (49.91)
1.604:£0.028 (0)

0.018+0.001 (98.66)
0.112+0.005 (91.67)
0.144+0.009 (91.67)
0.268+0.013 (80.05)
1.343+0.031 (0)

0.069+0.014 (90.13)
0.240+0.030 (65.67)

NaHSO; (200 pmol-L™)
NaHSO; (300 pmol-L™")

40 °C (90 min)
100 C (15~20 min)

0.310+0.010 (55.66)
0.382+0.004 (45.50)

sent 0.699+0.004 (0)
e 40 °C (0 min) 0.022+0.005 (95.65)
(4154 40 °C (30 min) 0.063£0.007 (87.53)
40 °C (60 min) 0.117£0.011 (76.83)
40 °C (90 min) 0.311+0.014 (38.42)

100 °C (15~20 min) 0.5050.014 (0)
e 40 °C (0 min) 0.033+0.001 (93.72)
(AR 40 °C (60 min) 0.1760.007 (66.89)

0.396+0.019 (25.52)
0.532+0.045 (0)
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Table 3 The correlated coefficient () of concentration/time of

different stress factors and leaf cell viability

Jop 1 R Yt TR E W e
PbAC, -0.965 -0.908"
cdcl, -0.921" -0.971"
NaCl -0.903 -0.999
NaHSO, -0.910 -0.955"
AL B —0.899 -0.998"
AR -0.999 -0.958"
PEG -0.956 -0.956

*F S B 2 (P<0.05).
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