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Photosynthetic physiology of different allelopathic rice
accessions at seedling stage under potassium stress
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(1. Key Laboratory for Biopesticide and Chemical Biology, Ministry of Education, Fuzhou 350002, China;
2. School of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China )

Abstract  Allelopathic rice “PI312777” and non-allelopathic rice “Lemont” were hydroponically cultured to explore photosyn-
thetic physiological responses of different allelopathic rice accessions under low potassium supply. Morphological indices and pho-
tosynthetic physiological characteristics of two rice accessions respectively cultured in Hoagland solution at low potassium
(5 mge L") and normal potassium (40 mge L") rates were investigated. The activities of three key enzymes associated with
photosynthesis and expression of three key genes encoding enzymes were detected to evaluate the effect of low potassium on gene
expression in two rice accessions. Results show that root length of “PI312777” is enhanced under low potassium supply and the
revere is the case for “Lemont”. Plant height and dry weight are slightly inhibited in “PI312777” , but significantly drop in
“Lemont”. Under low potassium supply, photosynthetic physiological characteristics indices such as net photosynthetic rate,
stomatal conductance, transpiration rate, intercellular CO, concentration, stomatal limitation and SPAD in “PI312777” slightly
drop, but significantly drop in “Lemont”. Simultaneously, the activity and coding gene expression of ribulose 1,5 — bisphosphate
carboxylase,, phosphoenolpyruvate carboxylase, and glycollic oxidase all decrease in two rice accessions under low potassium sup-
ply while significant decrease in non-allelopathic rice “Lemont”. The results indicate that “PI312777” has stronger photosynthetic
ability and nutrition stress resistance.
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Tab. 1

The FQ-PCR primers of the relative gene expression in rice involving in photosynthesis

K Key enzyme

55 Accession number

KR Source 5| %) ¥ 51 Primer sequence (5°-3")

WIS 1,5— " B MR L

D00644
Ribulosel ,5 — bisphosphate carboxylase
A TR A 152 X A D AR 2 A il AB234234
Phosphoenolpyruvate carboxylase
Z iR 4 7
BRI A¥022740

Glycolate oxidase

S- CAGCAATGGCGGAAGGAT

IKH Oryza sativa
A- GCCGATGATACGGATAAAGG

S- TGCAGCCGACCTGAAGA

IKFE Oryza sativa
A- CAGCAGCACTCCCATTACAC

S- CCCATAATGATTGCTCCCA

IKH Oryza sativa
A- GGCGACCTCCTCAACACTT

x2

FEMEEZH TARLBRENRBRRK HE . TE

Tab.2 Root length, plant height, and dry weight of different allelopathic potential rice seedling under different potassium supplies

MK Root (em)

ol ¥k Plant height (em) F & Dry weight (g)
Accession K + K - K+ K - K+ K -
PI1312777 6.32+0.96¢ 8.36 £0.83a 36.42 +1.23b 36.25 £1.19b 1.387 £0.059b 1.330 £0.062¢

Lemont 8.45+0.57a 7.26 £0.64b 38.51 +1.07a 36.48 £1.14b 1.427 £0.048a 1.228 +0.037d

INEFHEERIR0.01 <P <0.05 9 /K, FIA ., Numbers followed by different lowercase letters are significantly different at 0.01 < P <0.05.

The same below.
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8.53% 7.04% 3.11% .1.46% .5.90% , 1fii IE 1k J&%
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“PI3127777 Y65 A QB il —— A% R % - 1,5 -
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Tab.3  Effects of different potassium supplies on photosynthetic indices of different allelopathic potential rice seedling leaves

Ot R B bR PI312777 Lemont
Photosynthesis physiology index K + K - K + K -
#r6& # % Net photosynthetic rate [ pmol(CO,) - m 2. s 25.27 £1.03a 24.83 £0.95a 25.49 £0.87a 21.26 +1.12b
KHL T Stomatal conductance [ mol (H,0)- m2e s_lJ 0.258 £0.041a 0.236 +0.054a 0.263 £0.039a 0.207 £0.048¢
Z& # 3 R Transpiration rate [ mmol (H,0 )~ m2. s’]] 2.13 £0.29b 1.98 £0.25¢ 2.39 £0.31a 1.83 £0.28d
it 18] CO, e Intercellular CO, concentration ( wmols mol -1 ) 225 +2.17b 218 £1.95¢ 234 £2.23a 211 £2.06d
S FLBR Hl {4 Stomatal limitation 0.412 +0.41b  0.406 +0.38b  0.424 +0.29a 0.372 +0.32¢
I 4% 2 4 it Chlorophyll content (SPAD) 37.3 +1.04a 35.1+£0.97b 36.2 £1.13a 29.8 £1.21¢
F4 AREMHEGN AR RE KBS ERXBETERIMm
Tab.4 Enzyme activities in rice leaves involving in photosynthesis under different potassium supplies
XK PI1312777 Lemont
Key enzyme K + K- K + K -
MR 1,5 - MR A AL ¥ Ribulose 1,5 — bisphosphate carboxylase
) .1 -1 . 0.71 £0.08a 0.69 £0.05a 0.68 +0.07b 0.54 £0.04c¢
[mmol (CO,) * min~"+ mg~ (protein) ]
Tk TR O 1t = B R 2R fL B Phosphoenolpyruvate carboxylase
1 1 . 0.54 +0.03a 0.51 +0.04b 0.51 +£0.07b 0.44 +0.05¢
[ pmol (CO,) * min~"+ mg ™ (protein) ]
C TR H AL B Glycollic oxidase [ pmol (CO,) - min "' mg_l(pr()tein)J 1.12 £0. 14a 1.07 £0.11b 1.06 £0.09b 0.91 £0.13¢
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2.4 REFUTARLBRBAKBRELGIER

TR T 7K A8 D 5 1 JH O B il [N 19 22
FERIB AR (K 5) R R A0 AL SR
(YN P R (FEPS 1 R Y SRl L ESINR(EE 4

JEIKFE “ Lemont ™ F 18 4% B W 8 & T 1k 2K R
“PI3127777 . BB — 1,5 — WA IR AR AL A 3L X 3R
& K R “ Lemont ” R 1 £ 0 2 1k & K FH
“PI3127777 1 3. 42 A%, s 12 #s 152 =X 79 T 12 22 £k Tl
FEH Ry 3.58 £, L FERR AL IE R U 2. 88 £ .

®5 REFHTARRUBRENKEHFASERXEBERN TEES

Tab.5 Down-regulated gene expression of key enzymes in leaves of different allelopathic

potential rice accessions involving in photosynthesis under lower potassium supplies

F i Key enzyme PI1312777 Lemont PI1312777 : Lemont
EEA M 1,5 - B R R 1L Ribulose 1,5 - bisphosphate carboxylase 0.54b 1.85a 1.00 : 3.42
T 1% 94 12 3 9 i % 2 1L i Phosphoenolpyruvate carboxylase 0.52b 1.86a 1.00 : 3.58
TR AL B Glycollic oxidase 0.57b 1.64a 1.00 :2.88

3 e
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