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Effects of drought stress on physiological traits of
different drought-resistant turnip seedlings
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(1.College of Horticulture and Forestry Sciences, Tarim University, Alar, Xinjiang 843300, China;
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3.Analysis and Testing Center, Tarim University, Alar, Xinjiang 843300, China)

Abstract: Drought sensitive variety (WJC106) and drought resistant variety (WJC129) were used as experi-
mental materials in this study to examine the physiological response of different drought resistant types of turnips to
drought stress at seedling stage. The effects of drought stress on malondialdehyde, relative conductivity, antioxidant
enzyme activity, osmoregulation substances, photosynthetic fluorescence and leaf stomatal morphological character-
istics were examined. The results showed that drought stress significantly increased the MDA content and relative
conductivity of turnip seedlings. Drought-sensitive increases were 59.71% and 27.05%. The drought-resistant types
were 54.52% and 20.06% , and their cell membranes were damaged to a large extent. And drought resistant varie-

ties had strong regulation ability. Under drought stress, the activity of antioxidant enzymes and the content of os-
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moregulation substances were significantly higher than those of drought sensitive varieties. The increases of WJC106

and WJC129 proline under drought stress were 85.22% and 88.97% and soluble protein increments were 32.51%

and 58.26%. Proline and soluble protein played the main role in osmoregulation. Drought stress had a negative im-

pact on chlorophyll content, photosynthesis and fluorescence parameters, except that it had no obvious impact on

yield of effective light quanta of turnips. WJC106 was greatly affected, and WUE decreased by 71.5%, while

WJC129 had relatively stable photosynthetic and fluorescence indicators, and WUE increased by 18.2%. Drought

stress reduced leaf stomata, guard cells, stomatal opening and stomatal opening rate of two different drought resist-

ant types of turnips at seedling stage. The stomatal characteristic value of drought resistant turnip was significantly

higher than that of drought sensitive turnip while still maintaining high photosynthesis. The leaf surface of drought-

resistant turnip ( WJC129) was covered with a waxy layer, which increased its drought resistance. The surface of

the leaf was covered with a waxy layer, which increased its drought resistance.

Keywords: turnip; drought stress; physiological response; stomatal characteristic; drought-resistant variety
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Note : Different lowercase letters indicate significant differences between treatments at P<0.05, the same below.
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Fig.1 Effects of drought stress on MDA and relative electrical conductivity of turnips seedling
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Fig.2 Effects of drought stress on antioxidant enzyme activity of turnips seedling
127 (g
327 (a) a (B)
2.8F zi P 10
o4t =
& we 8
wE20¢ £ b
Sol6t ) ome o
g Ay
= 08} al
0.4 i =
Src W/-l
LR 9 5 078 I
<& \OQ \Oq' \c,\W &
&« &8 &
Ck' € @) C*’
fil B Variety fi F Variety fi Fft Variety
3 FREBMENEEGHHESEATYURIENZN
Fig.3 Effects of drought stress on contents of osmotic regulation substances of turnips seedling
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Table 1  Effects of drought stress on chlorophyll and photosynthetic parameters of turnips seedling
Rb 3 4% Chlorophyll LA R P, SALRE 6, JafE] CO ¥R C; MR T, IR R R
Treatment /(mg-g™") /(pmol - m™2 +s7') /(mmol - m™2 +s7')  /(pmol - mol™!') /(mmol - m? -s7") WUE
CK-WJC106 1.36+0.405a 13.32+2.33a 0.34+0.05a 414.89+8.11b 2.39+0.31a 5.55+0.38¢
T- WJC106 0.89+0.269¢ 1.62+0.74¢ 0.12+0.04b 471.04+22.99a 1.16+0.31b 1.58+0.68d
CK-WJC129 1.43+£0.391a 11.18+3.86a 0.19+0.05b 368.24+52.24¢ 1.95+0.5a 6.06+2.73b
T-WJC129 1.05+0.277b 7.94+2.84b 0.10+0.01b 324.74+57.00d 1.24+0.13b 7.16+2.32a

TE BB B R 2, [RIBAIRNG PR 7R A B 22 57 835 (P<0.05) , I,

Note: The data are represented by mean + standard deviation. Different lowercase letters indicate significant differences between treatments at P<

0.05, the same below.
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Table 2 Effects of drought stress on fluorescence

characteristics of turnips seedling

i PSH\‘E‘%jU"ﬁ PSII ;“@ﬂ:%é PSILAROL Btk

Treamment feEgeR WY BRSO BRKER
F/F, F./F, F' /F' NPQ

CK-WJC106 0.79+0.01a 3.68+0.25b 0.56+0.04a 0.88+0.13a

T- WIC106 0.69+0.05b 2.33+0.64c  0.54+0.09a  0.84+0.04h

CK-WJCI29 0.80+0.02a 4.04+0.47a 0.53+0.04a 0.89+0.07a

T-WJC129 0.78+0.01a 3.46+0.06b 0.51+0.03a  0.87+0.10a

TR ALK IF 3B ALK B AL AR T
YRR A AL IF A B E AL, TRE T,
WIC129 Hi P JE 35 i i B AL B3 1 o s i 3
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Table 3 Effects of drought stress onstomatal eigenvalue of turnips seedling

e %?L%}FKE %?L?ﬁﬁﬁ.ﬁ AALKE KAl UgmEE SUTE KIUFikE RALEE .
Treatment Stomatal opening Stomatal opening Stomatal Stomatal Guard cell Stomatal Stomatal  Stomatal density
length/ m width/ pm length/ pm width/ pm thickness/pum  aperture/ pm? width/ % /(A4 - mm™?)
CK-WJC106  17.53+2.47a 5+2.48a 21.78+3.13a  9.12+2.59a  3.58+0.93a  71.21+40.53a  0.94+0.09a 213.98+28.85h
T- WJC106 6.4x2.44¢ 1.62+0.71b 12.06+4.02b  4.95+3.19b 1.11+0.42b 9.03+£6.07b 0.48+0.08b  384.97+29.2a
CK-WJC129  18.39+3.46a 5.37+2.34a 21.97+3.35a  8.13x2.0la  3.08+0.98a  80.18+41.51a  0.91x0.1a  237.75+31.14a
T-WJC129 11.76+3.56b 2.73+1.26b 16.14£2.74b  5.21+1.79b 1.58+0.58b  27.34+17.3b  0.78+0.16a 207.87+28.46a

A g3t B4 WIC106 FEFF It i TR A SAUEDS ;B T 5P F WIC106 TE#F WA i T R A <ALUES;
C X HRZH WIC129 FEE It i PR A SILES ;D I TEMHE T WIC129 ZEH TN i F R L BN SILEDSE IxF
IR WIC106 FEF B A T 2 RALEA F T REBNET WIC106 Fe3 i I B T 2 SALE A G A 184 WIC129 J57%
M TR RSB  H O T 20 T WIC129 JE# M i T & fUES,

Note: B: A single stomatal morphology of the epidermis of the leaves at the seedling stage of turnip WJC106 in the control group;B .

A single stomata morphology of the epidermis of the epidermis of the leaves at the seedling stage of turnip WJC106 under drought stress;

C: A single stomatal morphology of the epidermis of the leaves at the seedling stage of turnip WJC129 in the control group; D: A single

stomata morphology of the epidermis of the leaves at the seedling stage of turnip WJC129 under drought stress; E: The stomata morpholo-

gy of the epidermis at the seedling stage of the control group WJC106 turnip; F: The stomata morphology of the epidermis of the leaves at

the seedling stage of turnip WJC106 under drought stress; G: The stomata morphology of the epidermis of the leaves at the seedling stage

of the control group WJC129 turnip; H: The stomata morphology of the epidermis of the leaves at the seedling stage of turnip WJC129 un-

der drought stress.

B4 TFEBEXNEEEHMFSILFENZM

Fig 4 Effects of drought stress on stomatal eigenvalue of turnips seedling
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