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Responses of potato root architecture and physiological
indexes to drought stress at different growth stages
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(School of Life Sciences, Ningxia University, Yinchuan 750021, China)

Abstract [ Objective] The present study aimed to elucidate the response of the potato root system to
drought stress at different developmental stages. Additionally, the study sought to identify the underlying
mechanisms that confer drought resistance in potato root system. This study will provide a theoretical
foundation for potato production under drought stress. [ Methods | Using ‘Jizhang Potato No. 12’ as the
material, an indoor potting experimental design was adopted to study potato growth indexes, root confor-
mation, and root physiological indexes at different reproductive periods under two treatments of severe
drought [relative soil moisture content (4545) % ] and normal watering [ relative soil moisture content (75
+5)%]. [Results| The plant height, stem diameter, total root length, total root surface area, and total
root volume of the potato were found to be significantly lower than those of the control throughout the re-
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productive period under drought stress. Single plant yield, number of potatoes per plant and starch content
were significantly lower in the drought stressed group than the control, and reducing sugar was significant-
ly higher in the drought stressed group than the control. The roots of potatoes subjected to drought stress
exhibited heightened vigor, MDA, proline, and soluble sugar levels compared to the control, with these
values increasing as the duration of drought prolonged. Additionally, the SOD and POD activity levels in
these roots were higher than the control, with SOD displaying a delayed response during the early stages
and POD activity demonstrating a rapid surge during the tuber formation phase. [ Conclusion] The
growth, development and yield of potatoes were found to be impeded by drought stress. The antioxidant
enzyme system and osmoregulatory substances within the potato root system exhibited a rapid response to

drought stress, enabling the plant to cope with the damage caused by drought stress and demonstrating a

certain degree of drought resistance.
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Fig. 1 Phenotypic changes in potato plants under drought stress
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Fig. 2 The height and stem diameter of potato plants at different growth stages under drought stress
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under drought stress

2.3.2 BERATYREE

Bl 5 R, G EMRRMEAR S A T 2
6] RS 35 5 L TRk A, BT 5 A B A ) B R
i i T (AL BR AL A B ZE Y R | PR
A JE 0 B R | e ZE AR AR YT 43 ) B X R 2 A
P T 40.94%,149. 66 % .82. 04 % 1 89. 07 %, [A]
B, 1 Ak B A AR R A TV MR N LR R
F X HRAH L AE AL AE e 25 A IR 0] 34 3] 5 2 K S L e s T
FAB AT HEEE T R R R ERE T
A1, 70 %% 5 15 b # 20 FT BE ZH AR 2R A0 T 5 1 0
B 552 2 s [ $ B 35 S B b TS R R A R A
I HEVE M AR B 35 2 fie o {EL T A B R AR EIR TR
B, DL 25 SR H 7E e a]  Ra R DA E R R
il 38 1o 5 Sl A 2R AR R T R R T 4 i i B
A AR T T 8 ok 1 4

2001 CK

150

EREE

Proline content/(jp.g/g)

[
(=
T

,_.
S, o
f

[=)}

RS R
N

Soluble sugar content/(j.g/mg)

N

[=

V;I‘l I VVTZ I VV'VI‘E I V'VI“'
4 H # Growth period
K5 TR AR AT SR ERAR
JIF 2 T R WD A

Fig. 5 The proline and soluble sugar contents in potato

roots at different growth stages under drought stress
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