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Effects of Salt Stress on Biological Characters of
Potato Seedling Emergence and Seedling Stage
JIANG Yinghong, LIU Yi, XING Binde, SUN Hui, FENG Huaizhang*

( Comprehensive Experimental Farm, Xinjiang Academy of Agricultural Sciences, Urumgqi, Xinjiang 830012, China )

Abstract: As an important food and vegetable crop, potato is very popular among the minorities in southern
Xinjiang. Potato is a salt-sensitive crop. In order to study its salt-tolerant mechanism and breed salt-tolerant varieties,
pot culture was used in this experiment, and the changes in emergence days, emergence rate, plant height at seedling
stage, SPAD value, and activities of catalase (CAT), peroxidase (POD) and superoxide dismutase (SOD) of four potato
varieties were studied under the conditions of 0 NaCl (control), 0.3% NaCl (treatment 1) and 0.6% NaCl (treatment 2),
respectively. The emergence rate, plant height, SPAD value, and activities of POD, SOD and CAT of potato decreased
with the increase of soil salinity (0 - 0.6% NaCl). Under 0.3% treatment, the seedling emergence was 3.25 days longer
than that of the control, and the seedling emergence rate was 26.67 percentage points lower than that of the control.
Under 0.6% treatment, the seedling emergence rate was 5.75 days longer than that of the control, and the seedling
emergence rate was 70.00 percentage points lower than that of the control. Under salt stress, the emergence rate,
SPAD value and antioxidant enzyme activity of 'Longshu 10" were higher than those of other varieties. These results
would provide a reference for the selection and breeding of salt-resistant potato varieties.
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Table 1 Basic physical and chemical properties of tested soil

F845 Indicator B/ Unit {H Value
pH - 8.4
JE: Total salt glkg 0.6
FHLFE Organic matter g/kg 18.4
4% Total nitrogen g/kg 1.36
IKEPEA Hydrolytic nitrogen mg/kg 184
21 Total phosphorus g/kg 0.99
F 5k Available phosphorus mg/kg 59.2
44 Total potassium glkg 1.9
HHAP Available potassium mg/kg 827

1.2 ARG RFAE

KRR, WE2MH, AR S
o TR R U R SR - S e sk S Ak
KR FET, SASAE R A o A& Ao
Brafif i, S AR (NaC) 43 5155 0.3%
(RER) « 0.6% (i), LA 38R0 I ORZ5 g4t

g pr & ko) . W F 2017425 H 15 Hi%
Bl, BRIZEE 20 em, 14825 em, AR5
5 kg, FZREBEE A2 NaCly R, FREUNaCl 4 Hraf
15, 30 g 5 FEAE L . PR K/ N—S i+,
RRAAER 3P, MW ERERA 10 em, 75 T EIT
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Table 2 Emergence days and emergence rate of potato in different treatments

Ak HB KE(d) Emergence days H % (%) Emergence rate
Treatment
kFEI0S ROE k¥E4S E3S HE e 105 ROHE k¥E4S  kE3IS HE
Longshu 10 Favorita  Longshu 4 Longshu 3 Mean value Longshu 10 Favorita ~ Longshu 4 Longshu 3 Mean value
CK 12 13 11 11 11.75 93.33 93.33 93.33 80.00 90.00
Qb3 14 17 13 16 15.00 73.33 66.67 60.00 53.33 63.33
Treatment 1
Qb3 2 17 18 16 19 17.50 26.67 20.00 13.33 20.00 20.00

Treatment 2
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6.10 cm, % EREMK 26.93% . 22.02%, ZFA L
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2, VR 105 g 35 xR A i
ZREEE T SRR Y M 4T (E 1),
2.3 EiMEXRESHRZE M 5 SPADERFN
NI S Rh THAS B 1 SPAD R X BEER 20 vk B 1Y
THETREAL, UERHERIRA T, SR B PR T ntag



S URO R T2 ST A B R e KRN AL

TERELr, X1 5, JHkeE, % +329.

RIA M, dEmgmiayearEm. 4,
‘2105 SPAD {H M 49.77, HiXf RFEAK 5.41%,
ERARE; O RE4S pE3E
SPAD {H 4351k 45.22. 48.29, 42.26, 5%} HEFEAR

EI1CK P AbFE 1 Treatment 1

14.00
12.00
10.007]
8.00
6.007]
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B L5
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o105
Longshu 10

Te#45
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FaFf Variety

T AE/ NG TR E — b B A FAE R 22 57 B 5 (P < 0.05). TFIE

Note: Treatments with different lowercase letters indicate significant difference within the same variety (P < 0.05). The same below.
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Figure 1 Plant heights of different potato varieties under salt stress
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Figure 2 SPAD values in leaves of different potato varieties under salt stress

24 HHEXAESERERMELEEER R

TEPIASAE B AR AN [ Eh 3% St i AL Y g
(POD){H 1 | ALY AL (SOD) I 1 | 144k
SR (CAT)TEMERI 2, HBEER 73k B2 A T i
WA, UEWIER - T RER TS, & AR AR R 2
FUBRM o BT L AR AR BELEAN ] i Rl R 0 v 2

TR 2R (E3~5),

AR B T i AAR  (POD ) 1 55 ) IR
FEIRAKION . RSB E < RE 105 < JBE3
o< eE A4S K RS E e B IE AL
47%, Z5AEE, HM3 A ahFEs R, o
FALE MG (CAT) IR R TS EE <



+330. PE R, 354, 4, 2021

WIS < IRE 105 < 4, HppEd 35 < E 05 < R EE < BE4S, Hi
TN AT48%, 2R BE, HAL3I M ERA LR AT R 21.44%, ERBE, HAM 3R
=, BAEILYIE AR (SOD) IETERFIEIK IR N . B RARE.

CK AbFE 1 Treatment 1 B AL 2 Treatment 2

1 000.00 9
a
2 a
o 750.00 a g
E
Z 50000
o
250.00
000 & 5 m 5 - : .'.‘ 4 ,'.
kE105 PSR e A Jps3 s
Longshu 10 Favorita Longshu 4 Longshu 3

Al Variety

B3 #HEMETARMFDREM I PODEME

Figure 3 POD activity in leaves of different potato varieties under salt stress
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Figure 4 CAT activity in leaves of different potato varieties under salt stress
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Figure 5 SOD activity in leaves of different potato varieties under salt stress
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Table 3 Principal component analysis of various potato indexes under salt stress

T5EFEAT SbFE 1 E RS Jb3 2 E RS
Determination index Principal component of treatment 1 Principal component of treatment 2
ER 1 ERIT2 ER 1
Principal component 1 Principal component 2 Principal component 1
FHF(E Eigenvalues 3.068 2.352 4.697
315Uk (%) Cumulative contribution 51.130 90.324 78.282
HTH K Emergence rate 0.320 0.920 0.956
Pk Plant height 0.971 -0.105 0.844
SPAD -0.384 0.866 0.818
POD 0.864 0.481 0.729
CAT 0.958 0.056 0.981
SOD 0.460 -0.715 0.952
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