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Effect of Drought Stress on the Physiological and Biochemical
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Abstract: [ Purpose] In order to find out the effects of drought strss on physiological and biochem-
ical indexes of potato during different growth stages. [ Methods] Four staple potato cultivars
(Hezuo88, Lishu6, Xuanshu2 and Hui-2) planted in Yunnan Province were used as the experimental
materials, the physiological and biochemical indexes of four potato varieties at seedling stage, squar-
ing stage, full-bloom stage were measured and analyzed, fuzzy membership function analysis was car-
ried out on the variation of physiological and biochemical indexes. [ Result ] Under drought stress at
different growth stages, the total chlorophyll contents of four potato varieties were different signific-
antly lower than that of control (CK), and the proline content, soluble protein content, SOD activity,
POD activity, CAT activity and MDA content were different significantly higher than those of CK.
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Based on the change ranges and fuzzy membership function value of all physiological and biochemic-

al indexes, squaring stage drought stress had a great impact on Hezuo88, seedling stage drought stress

had the largest impact on the other varieties, while drought stress showed the minimal impact at full-

bloom stage. [ Conelusion ] The effects of drought stress on physiological and biochemical indexes

of potato were different, depending on the varieties and drought period.
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Tab. 1 Changes of total chlorophyll content under drought stress at different growth stages of potato
MR A/ (mg-g) total chlorophyll content
ihia i 4] FEHil drought stress X CK
Swessstage - ff 88 mEeH  EE2E a8 WEeS  uE2H 222
Hezuo88 Lishu6 Xuanshu?2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
T
E"H 1.02 A/a 0.90 A/a 0.97 A/a 1.02 Alc 1.34 A/b 1.48 A/a 1.32 Alc 1.15 Ale
seedling stage
AEM 1.15B/a 1.11 B/a 1.35 AB/a 1.98 A/a 2.40 A/a 2.14 Ala 2.17 A/b 243 Ala
squaring stage ’ ’ ’ ’ ) ) : )
EEAEA] 1.48 A/a 1.46 Ala 1.35 A/a 1.59 A/b 2.27 AB/a 1.96 B/b 2.57 Ala 1.99 B/b
full-bloom stage ’ . ’ ’ ) ’ : )
W #;%WETO,A) changc;rzirjge _ #f ﬂ%%}i P probi)iljty _
stress stage #r1f 88 W% 6 % "E25 1 88 W% 6% HE2G =-2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
TH
E"H -24.32 B/b -37.46 Cla -26.45 BC/b -10.70 A/a 0.035 0.063 0.004 0.079
seedling stage
AE 52.24 B/; 49.72 B/ 38.03 AB/ab 18.14 A/ 0.006 0.015 0.026 0.028
squaring stage e a - a e a o a : : : )
REAE ]
-35.24 AB/ab  -25.92 AB/a  -47.40 B/a -19.74 A/a 0.019 0.110 0.006 0.042

full-bloom stage
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ZE S R T R,

Note: Capital letters following data in the table denote different variety in significant of difference at level 0.05 under drought, contrast and amplitude,
lowercase letters following data in the table denote statistically significant difference at level 0.05 at different growth stages; the same as below.

2.2 AFEAF BT R a T DR R
BRI

T2 WWTEPAT, A1F 88 B
RRTEFMTCK, WE6S, HE2S5KE2
W E T CK, MEBTEWa T, &1 88,
T 25 K2 WA S & P& T CK,
oW ERT CK, BAEMTEWET, &1F
88 5% 6 THMEAMR S ERT CK, 5%
25542 B ERT CK. Wil 4 D825

AR T ELEERARE,; HENEE 25
542 AR R R D E S TS 6 5, 51F
88 MR MR fe /N s A 252 M2 MR 1% 1 28 i ik
EmTEE 2, A1EKZ, W 65k
N AFRAEFRATRERAT, S1E 88 WA
e RTIRERARE, WE 6 TIFEMMA
o B

G5

P o e AR I A v T AR, o 2 SR
ol S ) 2 PR 5 A v TR, v A
AN, BRI BB R 232 IR o B iR



551 TVRT, A T RAPRAXT E R SR R A I A B AR bR i S 29
R2 FEEBEMPTFEMETIRERFEERSENTULER
Tab. 2 Changes of proline content under drought stress at different growth stages of potato
Jifi %8 & & /(ug-mL™") proline content
Jriain TR drought stress X CK
stress stage a8 W% 65 HE2Y £-2 Gfiss  mH6H HE2H £-2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu?2 Hui-2
THH
EH'H 0.17 A/b 0.15 A/b 0.16 Alc 0.16 A/b 0.14 A/b 0.13 AB/c 0.14 AB/b 0.13 Ble
seedling stage
AE 0.21 C/a 0.24 BC/a 0.29 A/a 0.30 AB/a 0.16 A/a 0.16 A/a 0.17 A/a 0.18 A/a
squaring stage . ) ’ . : : ) ’
BRI 0.18 B/ab 0.18 B/b 0.19 B/b 0.26 A/a 0.15 A/ab 0.15 A/b 0.15 A/b 0.15 A/b
full-bloom stage : : ) ) . : ) )
it 3 jx":mg/% 'change ra‘nge I P Wﬁ% P protTability _ ’
stress stage #1F 88 W% 65 HE2Y =2 “1F 88 M6 HHE2T =2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
THY
EH'H 19.05 A/a 12.63 A/b 19.41 Alc 20.51 A/b 0.057 0.038 0.015 0.015
seedling stage
L
squaring stage 29.11 C/a 46.69 B/a 72.21 A/a 75.86 Ala 0.005 0.024 0.001 0.005
i 22.70 BC/a 20.32 C/b 31.90 B/b 79.37 Ala 0.010 0.035 0.005 0.006

full-bloom stage
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Tab. 3 Changes of soluble protein content under drought stress at different growth stages of potato

AL 8 #/(g-L ) soluble protein content

3L et 3] F 58 drought stress XTHE CK
stress stage “F 88 DETE HE2E 22 “rif 88 W% 65 HE2E 22
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
Hi
seedling stage 63.92 A/a 49.00 AB/a 40.59 B/b 47.92 AB/a 24.60 A/a 18.34 A/b 12.55 Ale 13.59 A/b
DU
squaring stage 50.32 A/ab 46.21 Ala 54.56 A/a 50.77 A/a 41.93 A/a 4125 A/a 48.25 Ala 40.01 A/a
AL 37.98 A/b 33.39 B/b 38.42 A/b 36.97 A/b 35.06 A/ 30.16 A/ab 30.86 A/b 33.17 A/
full-bloom stage : . ’ ) ’ a ) a : ) a
Wi #%IJE/% change rarigke P %ﬂ%% i probability _
stress stage i 88 M 65 HE2 5 22 #1F 88 ME 65 HE2S 22
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
Hi
scedling stage 199.94 A/a 177.47 A/a 224.85 A/a 255.62 Ala 0.015 0.003 0.015 0.001
LA
squaring stage 20.66 A/b 12.48 A/b 13.04 A/b 27.95 A/b 0.140 0.114 0.029 0.046
<P H
AL 8.56 A/b 12.88 A/b 24.89 A/b 11.90 A/b 0.100 0.291 0.021 0.075

full-bloom stage




30 Py )y N 2

%33 %

x4 TREEFNATEMETDREMH SOD FEMHNTHIFER
Tab. 4 Changes of SOD activity under drought stress at different growth stages of potato

SOD % /(U-mg™) SOD activity

ik 39 TSPl drought stress X CK
stress stage “fF 88 TR HE2E £-2 &k 88 W65 HE2 Y £-2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
HiH
seedling stage 435A/a 394 Ala 4.19 AB/a 2.76 B/a 1.75 B/ab 1.15B/b 1.04 A/b 0.58 C/b
B
. 0.22 B/c 0.31 Blc 0.33 Blc 0.71 Alc 0.15 A/b 0.24 A/c 0.17 Ale 0.27 A/b
squaring stage
BEAEH 1.97 A/b 2.40 A/b 2.60 A/b 1.93 A/b 1.71 A/; 2.14 A/ 2.16 A/ 1.45 A/
full-bloom stage . ) ) ) ) a ) a i a ) a
Wt ;EEE/%Dchange reigj _ P /[ﬁ%}i i pro:ability I
stress stage #1F 88 M 6 5 HE2S =2 1 88 W% 6 5 HE2S =2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
Hil
seedling stage 320.98 AB/a 265.01 B/a 127.11 C/a 390.56 A/a 0.011 0.009 0.002 0.001
B
. 45.81 BC/b 27.64 C/b 92.98 B/ab 165.38 A/b 0.093 0.037 0.144 0.012
squaring stage
1
AL 16.12 AB/b 11.52 B/b 20.13 AB/b 34.08 Alc 0.009 0.097 0.065 0.002

full-bloom stage
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Tab. 5 Changes of POD activity under drought stress at different growth stages of potato

POD %1% /(U-mg™) POD activity

3L et 3] F 58 drought stress XTHE CK
stress stage “F 88 DETE HE2E 22 “rif 88 W% 65 HE2E 22
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
HiIY
scedling stage 2.28 B/b 2.61 B/a 4.84 Ala 5.64 Ala 1.23 B/c 1.50 B/b 1.61 A/a 2.06 B/b
DU
squaring stage 223 Alb 2.02 Ala 1.91 A/b 2.52 A/b 2.04 A/b 1.84 A/b 1.71 A/a 1.91 A/a
REAEH
full-bloom stage 3.19 A/a 3.18 AJa 2.94 B/b 2.66 AB/b 2.54 B/a 2.94 Ala 2.12Cla 2.00 C/a
W #%IJE/"Q change linf_e _ i’ J‘Eﬁ%ﬂP probabitz— _
stress stage £ 11 88 M 65 HE2 5 22 #1F 88 ME 65 HE2S =2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
Hi]
scedling stage 84.19 B/a 71.76 B/a 135.86 B/a 250.99 A/a 0.020 0.224 0.003 0.004
LA
squaring stage 10.44 B/b 9.44 B/a 11.75 B/e 31.49 A/b 0.166 0.050 0.074 0.097
<P H
AL 25.82 B/b 8.13 C/a 25.63 B/b 46.80 A/b 0.021 0.015 0.002 0.001

full-bloom stage
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Tab. 6 Changes of CAT activity under drought stress at different growth stages of potato

CAT i1 /(U-mg™) CAT activity

LR T-F Wil drought stress X CK
stress stage i 88 W65 B2 22 orff 88 65 25 22
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
T
seedling stage 2.48 Ala 2.51 Ala 1.58 A/a 1.55 A/a 0.38 A/b 0.43 A/b 0.36 A/b 0.41 A/b
I 1.24 B/ 1.52 A/b 1.05 C/ab 0.97 C/ab 1.03 A/ 0.98 AB/ 0.91 C/ 0.94 BC/
squaring stage . a . . al . a . a . a . a . a
FEAEH
0.48 A/a 0.57 Alc 0.22 A/c 0.30 A/c 0.27 A/b 0.27 A/b 0.14 A/c 0.27 A/b
full-bloom stage
R EWE/% change ;ange P ﬂ%?P probability ‘
stress stage 1F 88 W65 HE2S =2 “1F 88 W65 HE2 G 22
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu?2 Hui-2
T
seedling stage 361.82 A/a 500.83 A/a 328.79 A/a 276.46 Ala 0.130 0.006 0.062 0.064
L
squaring stage 20.74 B/b 54.22 A/b 14.58 BC/b 3.23C/b 0.017 0.013 0.029 0.095
HEAE 78.43 B/ab 114.39 A/b 59.63 B/b 9.60 C/b 0.015 0.112 0.005 0.094

full-bloom stage
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Tab. 7 Changes of MDA content under drought stress at different growth stages of potato
N & & /(nmol-mg") MDA content
it 9] F 2 WHE drought stress X CK
stress stage “fk 88 W65 HE25 £-2 “fk 88 W65 HE25 £-2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
HH
‘.E'J] 0.23 A/a 0.37 A/a 0.34 Ala 0.30 A/a 0.12 B/a 0.16 AB/a 0.23 AB/a 0.25Ala
seedling stage
PRI
. 0.10 B/b 0.33 A/a 0.09 B/b 0.06 B/b 0.06 B/a 0.17 A/a 0.06 B/a 0.05 B/b
squaring stage
BT 0.17 A/ab 0.27 A/: 0.27 A/ab 0.30 A/; 0.10 A/; 0.18 A/; 0.20 A/; 0.25 A/;
full-bloom stage ' a ' a ’ a ' a ' a ' a ’ 2 ' a
Wi 0 :EEE/%Echange ra:igi _ P fﬁ%% Ii proZability N
stress stage 1 88 M 65 H¥E25 =2 1 88 W% 65 H¥E25 =2
Hezuo88 Lishu6 Xuanshu2 Hui-2 Hezuo88 Lishu6 Xuanshu2 Hui-2
Hi]
seedling stage 92.94 AB/a 119.92 A/a 45.62 AB/a 2291 B/a 0.045 0.213 0.045 0.015
PR
. 61.90 AB/a 97.69 Ala 39.05 B/a 37.50 B/a 0.093 0.035 0.073 0.130
squaring stage
<A H
AL 72.22 Ala 62.73 Ala 4143 A/a 20.22 A/a 0.020 0.098 0.011 0.013

full-bloom stage

LTSRS . BB T

A 88 BUAE W ARSI S Jm pR B 2 1
B, Al 3 A AR TR I AR O B e
6 T AR SR pRBUIMABCF- BB /N, A&
YE 88, 2 25 Ko ox-2 HURIR SR pR BUINAF- 1
HfR/N o UL 1 S x5 88 iR K
KRB WK, XTIE 6 5 A K KB 00 i
AN, ET R EHAXS I 65 HE 25 K-
2 IR, BB T R Ea XA AR 88, HE
25 Negx-2 WS/ (3R 8).
*8 TEEBMETFEMET IREMREXIBIRETIRN

RERBCREE

Tab. 8 Fuzzy subordinative function value of potato-related

index range under drought stress at
different growth stages

A H I G1E88  WiEesT HE2S 232
growth stage Hezuo88 Lishu6 Xuanshu2 Hui-2
H
. 0.47 0.46 0.55 0.60
seedling stage
T
L 0.51 0.40 0.55 0.58
squaring stage
REAEH
! 0.44 0.41 0.50 0.52

full-bloom stage

3 it
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P4, B Lk T AR T T S R A L 1 B 1Y)
PR3P, POD il (1934 i 5 -4 28 W R i A oG,
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AT RIREE, IR AR IUAS [ 0085 68
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B, OAAEEEASE . SOD M . POD i .
CAT itk & MDA % & (E % CK A A 25 5
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TEEE/N, PHERR . AR A& E . SOD i
PE. POD 151 M CAT IS TEAR IR K, 4425,
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X545 RIS [R) S 4% 2t P A AR 25 DT AR
K, ANTEA: BRAE AT AR AR MRHE AT Af DA X 48
B R AT R, RIbgs 4434
AR AR R AR SR IR s B LR AV, B
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SRS AR 4 R A —EL

Th 4 B R R IR K AR S 7 1 B A
B, 4N DA T 2 ME 9 SOD i
P . POD {6 S CAT I PEAR R 34 8 35 8 T 055
B S5 EAE A FR AR AR, B imE 6 5 54
2 AR SR PRI o T B0 0 S A,
S B E 2 S RO SRR R B R T R AR
By, AT REERAXTIE 6 5 HE 25K
232 WREIAERR o IR A b b 35 43 1 )
LK, BFRAKERAMRY, td D8 EEst
AR R . Age b, A AR 88 11
MER R O AR W T S A, AR
A 1E 88 MY ASTM S JE pR S0 = T 1 1 5 ek
W1, VLB BT 1 S 38 X AR 88 YR M 4K
Ko EAEHEHL 1300 A KR B, i
Y0 45 R AR IE A, DUPRIE R B e i 1 kA
Ko BAENTREWAT, WE 6T AR Y
. POD {i?E, MDA &, &2 alistEEAS
. MDA &4, &F 88 aliatEErSE, U
4 ISR SOD TEMER FRIE/INVE IR, 1
BHIBACIA TR 0 S A KR B AN
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BER G, BT Wi 41 88 3
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