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Genotypic Characteristics and Molecular Mechanism of Potassium Nutrition in Rice
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Abstract: Understanding potassium nutrition characteristics of rice is an important step to improve the potassium utilization
efficiency and production effect of rice. Aims at the temporal and spatial heterogeneity of soil potassium supply, in this study,
Nipponbare (NB), Wuyujing 18 (WYJ18), Nanguang (NG) and Guidan 4 (GD4) four genotypes of rice were used to evaluate the
potassium response characteristics by using hydroponic and root division simulation tests. The results showed that insufficient
potassium (0.1 mmol/L K*) or excess (5 mmol/L K") significantly inhibited rice growth. NB and GD4 maintained high biomass
under low and normal potassium (1 mmol/L K") supply levels compared with high potassium conditions, possibly attributed to the
stronger potassium absorption and transport capacity of NB and GD4. Root division experiment simulated the uneven distribution of
potassium showed root lengths and surface areas of the four genotypes were induced on potassium-deficient side, but no significant
difference was found between the aboveground biomass compared with the total root potassium supply, indicating the partial
potassium supply also can meet the growth requirements of rice. NB was used to study the expression position by using real-time
quantitative PCR, and it was found that potassium transport gene OsKATI, 1 in rice roots is mainly located in the roots and inhibited
by high and low potassium. The above-ground potassium distribution gene Os4K72/3 is mainly located in the shoots and induced by
high potassium. The root-stem potassium transport system OsSKOR is mainly located in a mature region with a root tip greater than
1.5 cm, and the expression abundance at the root was induced by low potassium. The result of rice injury test showed that the
strength and composition of the wound fluid had a good agreement with the expression of root-stem transfer gene OsSKOR under
low potassium condition, suggesting OsSKOR may play an important role in root-stem potassium transport.
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MgSO,7H,0, 0.5 mmol/L Na,SiO3-9H,0, 20 pmol/L
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0.39 pmol/L Na,MoO,2H,0, fH HC1 4 pH & 5.52',

M B IR 5. 27°CR5°CUR/MR), 16 h/8 h(OE:IR
/BRI, AHRHZEE 70%, ¢3R4 400 pmol/(m*s ). FF
TREGIE 3 K., S KA 7 KERERE, F
7 RIENWKF—ZHKFEE 533 T 1 mmol/L CaSO,
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Mix(Vazyme) i 47 2 & &t 9 PCR ¥ B4 £ 0 ,
LightCycler480 Il Z¢ %5 i PCR (% G/ R] )X 3 K]

ST RGN, WS IR Acin (0s03g
50885), FLPIMIRTEIKLEA 2722 N1,

£ 1 OsKATI;1. OsAKT2/3% 1 OsSKOR EEFTiAEEW G4

Tablel Primers used to amplify OsKATI,1, OsAKT2/3, OsSKOR genes of rice for testing expressive abundance
HEIH 44 SIYIFFI(5"- 37
Actin qF: TTATGGTTGGGATGGGACA
qR: AGCACGGCTTGAATAGCG
OsKATI;1 qF: CCACAGCACCAGCCGCACCCGAGACTT
qR:CCCAACAGCTTGGTCCTACTGATCCTCAGA
OsAKT2/3 qF: GATCAACCTGCCCGGCACCATGG

SKOR(SE—F 3140

SKOR(EE — X5 14)

qR: CTATGATCCAGACACCGAGTCCATC
qF1: TGGCAGGACTGCATTGCATA
qR1: TGATCCTGTCATGGCCTGAT
qF2: ACGCTGATAGAATCTGGAGCAGA
qR2: AATTAGTCGCAACAGTTCTAGCCTG

1.4 FIELIE
BARSE 508 SPSS 16.0, H T-test #4175
EPER G, KA Sigma Plot 13.0 #/4-AEIE .
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Fig. 1 Biomass of roots and shoots of rice genotypes under different K supplying levels
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Fig. 2 Potassium content of different rice genotypes in response to different growth conditions
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Fig. 3 Total root lengths and root surface areas of different rice genotypes in split-root experiments
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Fig. 4 Responses of OsKATI;1, OsAKT2/3 and OsSKOR genes of rice to different K supplying levels
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Fig.5 Bleeding sap intension (A), K (B) and ABA (C) contents in bleeding saps in different time under low K condition and relative expression
(D) of OsSKOR in maturation zone of root
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