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Table 1 Rice varieties mainly cultivated in the middle and lower reaches of the Yangtze River used in this experiment

%5 Number TP FR Varieties %5 Number HhFPZFR Varieties

1# I AE Y Jingliangyouhuazhan 304 & Wit 508 Fuliangyou No. 508
2 FEPIf4E N Longliangyouhuazhan 31# FIf 534 Jingliangyou No. 534
3% B Wifi 268 Lingliangyou No. 268 32 FEWIf 534 Longliangyou No. 534
4% CHWff4e 5 C Liangyouhuazhan 33% £ Wifl 534 Quanliangyou No. 534
5% ZEM22H Quanyousimiao 34= HWiff 534 Weiliangyou No. 534
6% ZEWIflL£21 Quanliangyousimiao 354 2 Wiflt 681 Quanliangyou No. 681
es R 22T Huiliangyousimiao 36+ B Wiflt 801 Kenliangyou No. 801
84 HAEMZT Wuyoujingsimiao 37# =822 Quanyou No. 822
of 21 F 441 Hongxiangyousimiao 38# ZEWI 851 Quanlaingyou No. 851
104 BIPIL2£1 Yunliangyousimiao 394 255879 Quanyou No. 879
11# W21 Liangliangyousimiao 408 B 898 Huiliangyou No. 898
12z ZEREREL2 Quanyouefengsimiao 41# Y W 900 Y Liangyou No. 900
13% AP B R 221 Huiliangyouyuehesimiao 42% F Mk 916 Fengliangyou No. 916
14% 77 Xinganxiangzhan 434 BHIHE 982 Huiliangyou No. 982
15% TRBHEEFH i Yueliangyoumeixiangxinzhan 44 FEWI{ 987 Longliangyou No. 987
16% 2555 1% Huidao No.1 45% BWif 996 Huiliangyou No. 996
17% 214% 15 Hongnuoyou No.1 46% FEWIf 1187 Jieliangyou No. 1187
18% FEWiH—% Fengliangyouxiang No.1 ATH FiWifl 1189 Jingliangyou No. 1189
19# 2% Jiafengyou No.2 48% FEMIfi 1212 Longliangyou No. 1212
20% 2Kk 5% Hongliangyou No. 5 49% "4 1361 Zhongguyou No. 1361
21# Ei i 85 Changliangyou No. 8 50% SR 1377 Jingliangyou No. 1377
22# FSPIEA 11 Liuliangyouxiang No. 11 51% FEMifIt 1377 Longliangyou No. 1377
23# FWifli 16 Xiangliangyou No. 16 52# Y Witk 1928 Y Liangyou No. 1928
24% Y Wit 17 Y Laingyou No. 17 53% 1EWi{f; 2817 Hualiangyou No. 2817
254 2171 68 Hongxiangyou No. 68 54% AEWiI 6516 Hualiangyou No. 6516
26 473 Hanyou No. 73 55% FEPEAE i Huiliangyouhuazhan
274 1EWi i 261 Huazheyou No. 261 56% JEWifi 1137 Longliangyou No. 1137
28% Tif; 308 Wuyou No. 308 57% J"Wiff 35 Guangliangyou No. 35
20# ATt 336 A Liangyou No. 336
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Table 2 Primers used in fluorescence quantitative PCR
FFHZFK Gene name E 514 (5" — 3') Forward primer JZIE 545 (5" — 3") Reverse primer

OsUbiquitin GACGGACGCACCCTGGCTGA TGCTGCCAATTACCATATACC
OsAKTI AGAGATCCTTGATTCACTGCC TCTACTAACTCCACACTACCAG
OsHAK 1 GTTGATGATGCTGATGTTGGAAG CCAACACTTTCAGCTGAAAC
OsHAK4 CGTTCCCATCCGTCAGTAAA CAGCCTCTGGTCTGGTTCGTC
OsHAKS CATTGTGGACTATTTTGAAAGAA GGAGAACTACAGAAAAGCCAATC
OsHAK7 GAACTCCAACTTCCTCAAGACG AGATCATGCCGACTTCGACGAG
OsHAK10 CGCTCTCGGCTGCTTTCCT TAACCGCCAATCCTGACGC
OsHAK16 AGCGACTGTGTGCTAAACCC CATAGATGCCAATCCCTGAGA
OsHKTI;1 ATTAGCAGAGCACTGTGGAGGAA CCGACGAACCCGTAGGAAG
OsHKT2;1 GCATATTCACCCATTCTGGATTCAGT CGATGGTGATGAGGCTGGAAAGT
OsKATI ACATATGCCTCCGGTACA GAGACTCCCTTGAACAGGTA
OsKAT2 CGAGTTGCAGTCCTGTAGTT TCCACAGATCATAGAGGGC
OsKAT3 CCAGACCGAAGATTCTTGAG CTGTCACCTCCAAATACTGG

1.6 HIELESSH R B 0.46~1.44 g, FH{H K 0.82 g5 — K 4b
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Potassium efficiency coefficient

Potassium efficiency coefficient

ML F R FI{H . The dashed line represents the average.
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Fig. 1 Quadrant plot of shoot dry weight and potassium efficiency coefficient for each variety
under +K(A) and —K(B) treatments
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length; D: Total surface area of root; E: Total volume of root; F: Number of root tips; G: Primary root length; H: Plant height; I: Root dry

AbH Treatments AbPH Treatments

weight;J: Shoot dry weight.Different letters indicate significant differences by Tukey’s test at P<C0.05.The same as follows.
2 +KF—KLET . HHAsRmMCIHH MR R4 NERREMRRGE
Fig. 2 Growth phenotype and root architecture of potassium efficient variety (23#) and potassium inefficient
variety(14#) under +K and —K treatments at seedling stage
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Fig. 3 Potassium content, uptake, and utilization in potassium efficient variety (23#) and potassium
inefficient variety (14#) under +K and —K treatments
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Fig. 4 Fold change of expression levels of genes in-
volved in potassium uptake and transport in the root and
shoot of potassium efficient variety (23#) and potassium
inefficient variety(14#) under +K and —K treatments
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Fig. 5 Yield components, potassium distribution and utilization in potassium efficient variety (23#) and
potassium inefficient variety (14#) under +K and —K treatments at mature stage
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Screening potassium efficient rice varieties mainly planted
in middle and lower reaches of Yangtze River and
its physiological and biochemical characteristics

MA Xiaonuo, HOU Xingyu, CAI Hongmei

College of Resources and Environment , Huazhong Agricultural University, Wuhan 430070, China

Abstract 57 rice varieties mainly planted in the middle and lower reaches of Yangtze River were
used to study the physiological and biochemical characteristics of potassium efficient rice varieties planted in
this region. Hydroponic culture was conducted to screen potassium utilization efficiency. The potassium effi-
cient and potassium inefficient rice varieties were used to analyze the differences in growth, yield formation,
absorption and translocation of potassium, the expression level of related genes with hydroponic culture , soil
pot experiment, and field assay. The results showed that the potassium efficient and potassium inefficient
rice variety was determined to be Xiangliangyou No.16 (23#) and Xinganxiangzhan ( 14#).The potassium
efficient rice variety had better root architecture and biomass under both +K and —K treatments, with sig-
nificantly higher plant height, root length, number of root tips, total surface area and volume of roots, and
dry weight of roots and shoots compared to that of potassium inefficient rice variety. The effective number of
spikes, spike length, thousand-grain weight, and grain yield of the potassium efficient rice variety was high-
er than that of the potassium inefficient rice variety. The absorption, translocation and utilization of potassi-
um in potassium efficient rice variety was significantly higher than that in the potassium inefficient rice vari-
ety.The accumulation of potassium in roots and shoots , the absorption of potassium in plant , potassium utili-
zation index, and distribution ratio in grains of potassium efficient rice variety were all significantly higher
than that of the potassium inefficient variety. The expression level of OsSAKTI, OsHAKI, OsHAK4, OsH-
KT2; 1, OsKATZ, and OsKAT3 gene in the potassium efficient rice variety was significantly higher than
that in the potassium inefficient rice variety.It is indicated that excellent root architecture, stronger absorp-
tion capacity of potassium, efficiently transporting potassium to shoot, and distributing more potassium to
grains are important characteristics of the potassium efficient rice variety.

Keywords rice; potassium utilization efficiency ; architecture of root system; absorption and translo-

cation of potassium ; gene express; yield



