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Effects of PEG-8000 Stres on Contents of Chlorophyll and

Carotenoid of Potato Plantlets in vitro
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( Shigatse Institute of Agricultural Sciences, Shigatse, Tibet 857000, China )

Abstract: Six potato varieties (lines) were stressed by adding 5%, 10%, 15% and 20% (W /V) of PEG-8000 to
Murashige-Skoog solid medium, respectively, with no PEG-8000 addition as control to study the effects of simulated
drought on chlorophyll content and carotenoid content. After cultured for 50 days, the contents of chlorophyll a, chlorophyll b
and carotenoids of potato plantlets in vitro were measured. The results showed that the contents of pigments in stems and
leaves of potatoes varied with the concentration of 0-20% PEG-8000, and the pigments related indexes of colorful potato
varieties were more sensitive to drought stress than those of conventional varieties. Under drought stress, carotenoid was
more sensitive than chlorophyll and chlorophyll a was more sensitive than chlorophyll b. The chlorophyll b/a value was
more stable than other indicators in response to PEG-8000. The contents of chlorophyll-a, chlorophyll-b, the total chlorophyll
and carotenoid were decreased in mild drought stress, but increased in medium drought stress. Colorful varieties
accumulated more chlorophyll and carotenoid than conventional varieties in medium drought stress. Therefore, it is not
appropriate to use pigment index alone to evaluate drought resistance. The drought-induced pigment changes from strong
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to weak in the six potato varieties (lines) were as the followings: 'D613"' > 'Dongnong 303' > '200902' > 'Weishu 1' >

'Chunshu 2' > 'Qingshu 9'.

Key Words: potato; plantlet ir vitro; PEG-8000; drought stress; chlorophyll; carotenoid
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Table 1 Characteristics of varieties (lines)
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Table 2 Chlorophyll-a contents of potato plantlets in vitro under different PEG concentrations

PEG ¥k ¥ HE1S #4303 HEIS o
PEG concﬁiﬁon gihj I)O:J;fjng 303 (;infshz) 200902 bots Cﬁihj 2

0(CK) 0.62 = 0.10 ab 1.18+0.23 a 0.77 = 0.07 be 0.82+0.23a 0.56 +0.35 b 0.74 +0.20 a
5% 0.44+0.16 b 0.56 = 0.18 b 0.66 + 0.04 ¢ 0.710.16 a 0.57+0.16 b 0.62 +0.07 a
10% 0.58 +0.13 ab 0.55+0.06 b 0.83 +0.09 e 0.50 +0.23 a 0.70 +0.12 b 0.64+0.16 a
15% 0.65 +0.28 ab 0.62 +0.04 b 0.90 +0.21 ab 0.69 +0.23 a 0.93 +0.10 ab 0.76 + 0.06 a
20% 0.97+021a 0.78 £ 0.14 b 1.05+0.0a 0.64+0.23a 1.14£0.18 a 0.72+0.16 a
HJ{H Mean 0.67 0.74 0.67 0.78 0.70

FrifEZE SD 0.24 0.27 0.21 0.29 0.13

5 FRE(%) CV 35.71 36.99 31.92 37.08 19.05

T RAPPREE AR RbR R, FSIAR/NG PR e 225 (P < 0.05) . T,

Note: Data after average value is standard deviation. Means with different small letter(s) in the same column mean significant difference (P < 0.05).

The same below.



*196 ¢

W AR B33, 4, 2019

FH4E 2% a & B 15%PEG Wl R g FEA%, Hofth i
Fhfss T, Ho D613’ HE 1S M FHFEIS’
2R a B IR, A5 XTIRAS 2.05, 1.55 7
1371, 25 RN N D613, HK R RK
3037, BN HFEIS .
22 AREIREPEGEXNBHEZBRAEENZEDS
=R

ME3FEL, B D613 M4k K b AL 5
PEG T M b, oAt (R ) B IR Seks
IR FHm e, 2 #T ‘D613 LA AN i oAl & Fh
(R), TES%PEGHMNAT , £ 5F(R)MEED &
PRTRIE, 44k 303 FRARMR e ok, Hik2: 8
E15 . TE10%PEGIHHAT, 44 303" F1°200902°

MR b S RIS, MOEE1S . HEIS’
M HFE2 S MR HFREF . 7E 15%PEG b
T, s (R) M4 b EK 10%PEG HiHE T
FiE, HbEE 1S CHEIOS Mg Rb T E
HEIIAT R . 209%PEG AT, 200902° F1* F#E 25’
B2 R b & 8 15%PEG A R mg Rk, Hot
s T, Hp E® 15 M HE 5 KD
SRR
23 AREKEPEGHMEXNDREXNEELPT MR
BENFN

MFE4FEH, BRD613HEE [ ZE 5 & PEG
W T, A AN (R ) 3R SRR E
TS 430 D613 LIAMY HAl R Fr (), 1E

Table 3 Chlorophyll-b contents of potato plantlets ir vifro under different PEG concentrations

3 FAEREPEGHETEHREXEETZEDE=(mg/gFW)

PEG?Y HES xR HE9S W05
PEG C(Eﬁ}iuon ;?ihj Doiﬁj: 303 giiz 200902 bot3 jfshjZ
0(CK) 0.17 + 0.03 ab 0.31+0.06 a 0.21 % 0.02 be 0.23+0.07 a 0.15 £ 0.09 ¢ 0.20 £ 0.07 a
5% 0.12+0.05b 0.17 £ 0.04 b 0.17 £ 0.00 ¢ 0.21+0.03 a 0.15 = 0.04 ¢ 0.17 £ 0.02 a
10% 0.17 = 0.06 ab 0.16 = 0.04 b 0.26 + 0.02 ab 0.16 = 0.09 a 0.20 = 0.03 be 0.17 £ 0.05 a
15% 0.19 + 0.08 ab 0.22 + 0.04 ab 0.26 + 0.09 ab 0.19 +0.09 a 0.26 + 0.02 ab 0.20 £ 0.03 a
20% 0.28 +0.07 a 0.24 + 0.05 ab 0.32+0.01 a 0.17 £ 0.05 a 0.31+0.07 a 0.19 = 0.06 a
{1 Mean 0.19 0.22 0.24 0.19 0.21 0.18
FrifE2Z SD 0.07 0.07 0.06 0.07 0.08 0.04
A5 7 5(%) CV 38.30 30.19 23.91 34.68 37.66 24.06
F4 AEREPEGHMETEREBRNEHLEHE PEE=(mg/g FW)
Table 4 Carotenoid contents of potato plantlets in vitro under different PEG concentrations
PEG ¥ HE1 5 A4 303 HEog SRR
PEG comffnjt;fation ;;ihuj?l Dujlj;ﬁng 303 Qﬁinihz 200902 bels3 (ﬁfsh:;
0(CK) 0.04 £ 0.01 ab 0.02 £ 0.01 b 0.05 = 0.01 be 0.06 + 0.02 a 0.02 £0.02 ¢ 0.06 = 0.04 a
5% 0.02 = 0.00 b 0.02 = 0.00 b 0.05+0.01 ¢ 0.05+0.01 a 0.03 £0.01 ¢ 0.05+0.02 a
10% 0.03 £ 0.02 ab 0.02 = 0.00 b 0.06 = 0.01 be 0.05+0.03 a 0.04 £ 0.01 be 0.06 = 0.02 a
15% 0.04 + 0.02 ab 0.04 + 0.00 a 0.09 + 0.03 ab 0.07 +0.03 a 0.07 = 0.01 b 0.06 + 0.01 a
20% 0.06 = 0.02 a 0.04 = 0.00 a 0.10 = 0.04 a 0.07 +0.04 a 0.120.02 a 0.09 = 0.04 a
{1 Mean 0.04 0.03 0.07 0.06 0.06 0.07
FrifE2E SD 0.02 0.01 0.03 0.03 0.04 0.03
A2 5 FHU(%) CV 52.56 33.44 39.45 45.15 67.05 40.92
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Table 5 Total chlorophyll contents of potato plantlets in vitro under different PEG concentrations

PEG ¥ & HE 15 A3 HES 125
0(CK) 0.79 + 0.12 ab 1.49 + 0.29 a 0.98 + 0.08 he 1.05+0.30 a 0.70 £ 0.44 b 0.94+0.27 a
5% 0.55+0.20b 0.72+021b 0.83 + 0.04 ¢ 0.92+0.19 a 0.72+0.19b 0.79 + 0.09 a
10% 0.75 0.19 ab 0.72+0.10 b 1.08 +0.11 be 0.66 = 0.33 a 0.90 +0.14 b 0.81 £0.20 a
15% 0.84 + 0.36 ab 0.84 = 0.08 b 1.16 = 0.30 ab 0.87+0.32a 1.19 +0.12 ab 0.96 + 0.09 a
20% 125+0.28 a 1.02 +0.19 ab 1.37+0.01 a 0.81+0.29 a 1.45+0.24 a 0.91+023a
HJ{E Mean 0.86 0.96 1.06 0.86 0.99 0.88
FrifEZE SD 0.31 0.34 0.21 0.28 0.37 0.18
A RH(%) CV 36.20 35.11 19.75 3227 37.10 19.93

®6 AREKEPEGHMETEREJAEHENEY MR/BEMHEZR

Table 6 Carotenoid/total chlorophyll of potato plantlets in vitro under different PEG concentrations
PEG Y i HEESRES 714303 a9 Wk
e HE1S VI3 =97 200902 D613 HHE25
PEG concentration Weishu 1 Dongnong 303 Qingshu 9 Chunshu 2

0(CK) 0.044 + 0.007 ab 0.021 +0.009b  0.056+0.011 a 0.055 + 0.006 a 0.030 £0.008 ¢ 0.063 +0.025 a
5% 0.034 + 0.009 b 0.032+0.007 ab  0.054 + 0.005 a 0.057 + 0.005 a 0.042 +0.009 be  0.069 + 0.013 a
10% 0.038 + 0.012 ab 0.030 £ 0.006 ab  0.055 + 0.006 a 0.069 +0.017 a 0.050 £ 0.006 b 0.077 +0.015 a
15% 0.050 + 0.005 a 0.045+0.004a  0.068 +0.020 a 0.081 +0.014 a 0.059+0.010b  0.061 +0.015a
20% 0.050 + 0.004 a 0.052 +0.021 a 0.068 +0.023 a 0.078 + 0.026 a 0.093£0.011a  0.091+0.027 a
I Mean 0.043 0.036 0.060 0.068 0.051 0.072
FrifE2= SD 0.010 0.015 0.014 0.017 0.022 0.020
AR FH(%) CV 2221 40.82 23.59 25.41 42.51 27.76
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Table 7 Chlorophyll-b/chlorophyll-a of potato plantlets ir vitro under different PEG concentrations

PEG ¥ ¥ HEE SRS %42 303 HE9S o
PEG concﬁition {\fihubl I)or[;fing 303 QHinfshu: 200902 bot3 (ﬁlfshubZ
0(CK) 0.272 +0.025 a 0.274+0.017a 0.280+0.030a  0279+0.015a 0.262 +0.008 ab  0.263 +0.016 a
5% 0.285 +0.022 a 0.323+0.042a 0.265+0.019a  0.303%0.025a 0.272+0.010ab  0.267 +0.022 a
10% 0.293 +0.029 a 0310+0.035a 0310+0.015a  0.296 +0.061 a 0.285+0011a  0.262+0.035a
15% 0.289 + 0.014 a 0.336+0.044a  0267+0.035a  0267+0.048a  0288+0.015a  0.264 +0.026 a
20% 0.285 + 0.009 a 0.326+0.032a 0.296+0.014a  0266+0.014a  0258+0.022b  0.260 +0.030 a
I Mean 0.285 0.314 0.283 0.282 0.273 0.263
FrifE2E SD 0.019 0.037 0.027 0.035 0.016 0.023
R FE(%) CV 6.72 11.86 9.54 12.47 5.74 8.61
*8 AEKREPEG TmMEEERNETRRZH (%)
Table 8 Coefficients of variation under different PEG concentrations
1845 Index 0(CK) 5% 10% 15% 20%
412 a Chlorophyll-a 27.92 16.16 18.58 17.29 22.54
452 b Chlorophyll-b 27.41 18.18 20.08 15.02 24.69
53 N2 Carotenoid 42.52 46.33 36.73 32.61 35.85
JIH42E Total chlorophyll 27.79 16.44 18.75 16.31 22.87
JH B N FK/EMEER Carotenoid/total chlorophyll 36.56 30.49 33.30 21.08 26.11
It4£ % b/a Chlorophyll-b/chlorophyll-a 2.82 8.00 6.10 9.59 9.40
- 4454 J BRELAE Average subordinate function value 0.787 05 0.439 90 0.400 15 0.182 68 0.571 24
HEFF Ranking 1 3 4 5 2
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Table 9 Subordinate function value of coefficients of variation under different PEG concentrations

SR HE15 44¢ 303 HHIL 25
4% 2% a Chlorophyll-a 0.925 05 0.995 08 0 0.717 72 1 0.013 68
4% b Chlorophyll-h 1 0.436 41 0 0.748 44 0.955 52 0.010 42
FH % K Carotenoid 0.568 88 0 0.178 82 0.348 41 1 0.22255
J4EE Total chlorophyll 0.948 13 0.885 30 0 0.721 61 1 0.010 37
253 N FE /R4 E Carotenoid/total chlorophyll 0 0.916 75 0.067 98 0.157 64 1 0.273 40
243 % b/a Chlorophyll-b/chlorophyll-a 0.145 62 0.909 36 0.564 64 1 0 0.426 45
SEH S JE PR EUE Average subordinate function value  0.597 95 0.690 48 0.13524 0.615 64 0.825 92 0.159 48
HEFF Ranking 4 2 6 3 1 5
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