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Abstract: [ Objective ] To explore the response mechanisms of photosynthesis and leaf sucrose metabolism
in sesame to low potassium (K) stress. [ Method ] The hydroponic experiment was conducted with the low—K
sensitive cultivar Zhongzhi No. 9 (ZZ9) and low—K tolerant WZM6 selected as the materials. The leaf net
photosynthetic rate (P,) , stomatal conductivity (G.) , and the activities of 1,5-ribulose diphosphate carboxylase
(Rubisco) , sucrose phosphate synthase (SPS) , sucrose acid invertase (SAI) , sucrose synthase (SuSy ) as well as
the content of soluble sugar, soluble protein, sucrose, starch of sesame seedlings were analyzed in response to
low K and normal K conditions. [ Result | Compared with the normal K treatment, the P,, G, and activities of
Rubisco, SPS, SuSy and soluble protein content of the ZZ9 cultivar significantly decreased by 22.0%, 18.2%,
40.0%, 24.0%, 7.9% and 25.5% respectively; while the contents of soluble sugar, sucrose, starch and SAI
activity in leaves significantly increased by 110.0%,61.2%,38.1% and 8.1% respectively.The WZM6 cultivar
showed smaller variations in leaf photosynthetic capacity and sucrose metabolism—related indicators under low
K stress.Additionally, the absolute values of the stress coefficients of various physiological indicators of the low
K-sensitive ZZ9 cultivar were higher than those of the low K-tolerant WZM6 cultivar, indicating that ZZ9 was
more severely affected by low K stress. [ Conclusion | Low K stress affects the growth and development of
sesame seedlings by weakening photosynthesis, hindering the transport of photosynthetic products and
interfering with the carbon metabolism pathway. The activities of sucrose metabolic enzymes, photosynthetic
capacity and osmotic adjustment substances are more sensitive to K nutrition levels in ZZ9, while these
indicators were minor changed by low—K stress in WZM6.
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Tab.l Two-way ANOVA showing the significant effects of cultivar(C),potassium(K)and their
interactions(CxK)on sucrose metabolism related traits in sesame leaf
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SPS: Sucrose phosphate synthase ; SuSy: Sucrose synthase; SAL: Sucrose acid invertase ; Rubisco: The activities of 1,5-ribu-
lose diphosphate carboxylase; P, : Net photosynthetic rate; G_: Stomatal conductance.* and ** Indicates significant difference at P<

0.05 and P<0.01 probability level respectively.
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Fig.1 Effects of low potassium stress on the net photosynthetic rate (P,)and stomatal conductance(G_)of sesame seedling leaves
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Fig.2  Effects of low potassium stress on the activity of 1,5-diphosphate carboxylase(Rubisco)in the leaves of sesame seedlings
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Fig.3 Effects of low potassium stress on the contents of soluble protein and soluble sugar in the leaves of sesame seedlings
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Fig.4 Effects of low potassium stress on sucrose and starch contents in leaves of sesame seedlings
2.6 EEHRME XY RR E HA T A AR VRIS AE L B TE M O 22N
P LS AT AT A R 2 RR I A SPS HT SuSy W PR RS L T SATIE PR , AR A A0 BRS 2 JRR I
J7 1% SPS  SuSy I SAT i P 1) 52 AN [ R B2 AR Ak, e i IR0 8 WZM6 i - SPS i 1 S AR AR fh /)N, SuSy
HISAT I PTG 535754k , AR AR USRI 229 W 114 SPS SuSy FlI SALTH PE SR FAsfb B3, 5@ 4 b B
Fb, ARER 3 A B0 SRR 279 I F B9 SPS 1 SuSy 16 P 431l T [ 24.0% 17.9% , SATIE P34 1 8.1% .
27 AEHEHREZ R E A ERERE RE T
R h 20 XoF 22 BR B % J0 A BE B i) 2 S W 2 (IR UER AR 72729 LU TR BT R WZM6 ) 25 1 A 2
FEARAY CS YA XHE K (E 6) , Horf P G Rubisco 76 1 A1 AT %5 M 28 14 32 M1 B0 3R 55 B4 Wl 360 72 15 43 501 o4
22.0% .18.2% .40.0% 11 25.5% , 11 0] i PERE RO FITE R 19 Jira0 22 5009371 2 -110.0% . —61.2% F1-38.1%.
T ) A A Q3T G B B b, IR BT 2 WZM6 f4 SPS | SuSy Fl SAT A2 {1 £ PR 55 14 [ 301 72 B 43 531 4

18.5% .1.0% F1-1.5%



510 3 F A ARHR N0 X2 RROG A VE F B BB A Il 14 52 - 37 -
T, 300p ~  750T ~ 300T
o0 LowK z [ {8 LowK Z &8 LowK
i 9%@&;& ‘a0 B & High K en B 9 Highk
‘E 240f = 600} Tw 240
: = a a a =
£ Ex " g 2 b b b
5 180 2E a0 22 180
22 120 52 2 300 #2120
= v 22 & v
o g =
gz 60 150 & oof
= 0 s 0 & o
e 779 WZMS 779 WZM6 779 WZMS

ARG PRI 5 (P<0.05)
The different lowercase letter indicated significant difference (P<0.05).
FEls AR MSE S 2 BRI R RN £ WU (SPS) RN & UBE (SuSy ) RIRR IR AL B (SAD I 1

Fig.5 Effects of low potassium stress on the activities of sucrose phosphate synthase (SPS) , sucrose synthase(SuSy) ,and acid in-
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Fig.6  Radar chart of stress coefficient(CS)of different potassium—sensitive sesame seedling trait indicators
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