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Effects of exogenous potassium on cell-wall polysaccharide contents of Fe-stressed

rice in relation to their iron tolerance
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Abstract: A hydroponic experiment was conducted to study the effects of potassium on growth character, acid phosphatase
enzyme ( APA) and pectin methylisterase enzyme (PME) activity, root pectin, hemicellulose 1 ( HC1) and hemicellulose 2
(HC2) contents of rice under 250mg - L. "' Fe’* (EDTA-Fe’* ) toxicity. The results showed that the growth of rice was
inhibited in both Fe-resistant genotype of xieyou9308 and Fe-sensitive genotype of II you838 when the two cultivars were
exposed to 250mg-L "' Fe’* solution for 7d and 14d. The activities of acid phosphatase enzyme and pectin methylisterase
enzyme were enhanced for both two rice genotypes, the contents of root pectin, hemicellulose 1 and hemicellulose 2 were
increased under iron toxicity. II you838 always showed a higher enzyme activity and cell-wall polysaccharide contents than
xieyou9308 , and its root cell-wall pectin, hemicellulose 1 and hemicellulose 2 contents were increased by a large margin,
showing its sensitivity to iron toxicity. With the extension of processing time, the effects of iron toxicity on the relative root
length, root pectin methylisterase enzyme activity, hemicellulose 1 and hemicellulose 2 contents of both two genotypes were
more significant, but the acid phosphatese enzyme activity and pectin content did not change significantly. The root length
was an important indicator of iron toxicity, and had an important relationship with the cell-wall polysaccharide content;
High iron toxicity led to accumulation of cell-wall polysaccharide pectin and high pectin methylisterase enzyme activity,

increased the number of free carboxyl groups which have more iron-binding sites; The skim membrane increased seriously
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when the acid phosphatase activity became high, then the membrane structure and function were destructed. The different
potassium concentrations could decrease the enzyme activity and the cell-wall polysaccharide content to some extent. When
the exogenous potassium concentration was 200 mg - L™", the relative root length, acid phosphatese enzyme activity,
hemicellulose 1 content of both two genotypes and hemicellulose 2 content of II you838 were relieved close to the control
group value; When the exogenous potassium concentration was 400 mg-L ™", pectin methylisterase enzyme activity, root
cell-wall pectin content of both two genotypes and hemicellulose 2 content of xieyou9308 were relieved close to the control
group value. As the concentration of exogenous potassium increased, the iron toxicity to both two genotypes of rice was
relieved in different degrees. Exogenous potassium decreased the enzyme activity and the cell-wall polysaccharide contents
significantly, While the exogenous potassium concentration was higher than 200 mg-L ™", the potassium would also create
new form of toxicity to rice, the relative root length began to decrease, the acid phosphatese enzyme activity, hemicellulose
1 and hemicellulose 2 contents were enhanced again, which suggested that exogenous potassium could alleviate iron toxicity
of rice to some extent, but just a limited capacity to alleviate iron toxicity not complete remission. Our study suggested that
iron tended to modify the metabolism of cell-wall polysaccharides and thus made cell-wall more thick and rigid, inhibited

the elongation of root cells and the growth of rice roots, thereby improved their tolerance to iron toxicity.
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BRAE R RZIR , LSRRI = B 38 5 e 7K e A K 0 4 B e LB R SN IR B ) SR AR DL o
1 #RE5HE
1.1 Y 53mabs

AT k38 B KA i A EMIG 9308 (wieyou9308 ) F4k B SUREL b 11 1t 838 ( 11 you838) Lkt kl, &I
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Table 1 Effect of K* concentration on growth character of Xieyou 9308 and Il you 838 under iron toxicity

e e HIHR o 1*%3‘ ﬂigﬁﬁi LRSS g ﬁﬂilﬂl@ﬁéﬁfﬂ@
Genotype Treatment  Relative root length ant height Fresh shoot _welght Chlorophy_ll content Ascorhat(_e per.ox1_dase
/em /(g BR) /(mgeg~ ) /(U+g~"min~")

B 9308 TO 100a 15.17a 2.20a 5.06a 0.33a

Tl 65.19d 8.99%¢ 1.77¢ 3.52d 0.18b

T2 68.36d 10.37d 1.95b 4.12¢ 0.24b

T3 82.88b 12.56b 1.89b 3.56d 0.23b

T4 78.31c 11.88¢ 1.79¢ 4.53b 0.24b
1 11 838 TO 100a 14.32a 1.75a 5.43a 0.49a

Tl 64.6d 9.25d 1.44¢ 4.45d 0.38¢

T2 73.11¢ 10.47¢ 1.69b 4.87c 0.52b

T3 83.73b 11.99b 1.68b 4.88c 0.42be

T4 75.63¢ 10.83¢ 1.54¢ 5.34b 0.51b

I R R RS R AR FRRRE R BE (P < 0. 05)
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APA EERT , BUBLIE L BU™ B, B IRGS H AT REBIR ™ o 40 1 7R, 7E T1 b8 7d Fil 14d B, B
F7KRE 9 APA {53 BT BT+, UM 9308 73 A EL TO 23 hn T 1. 24 450 1. 19 4% B iU dn Fh 144 838 L
FHEBEMRA, T1 21435 Lo X B (TO) A T 1. 41 F5F0 1.34 fiF o MR EE Dy 200mg- L' B, AR K A
APA JEHEREBI R AR, HHIVREEN 400mg- L~ i, APA 1EHEX R THIVRBEH 200mg - L™ APA Y& H: , (EAHE T T1
AbFELH APA 1EME, 225 BEME T B R AR R B 2R ALK PR (T1 4) , 534 T0 45
FE, APA T LR BT F R BL AR B3 22 57, X Ul B AR X 2 b 7K A B AR AR R 45 4 1 2 BB 3 AR T 405 , 3%
RHMRZMERZ — SNEFRERD] T — & KRR, (B X IR, 2R IRK, X Ui B8 R
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RER B —EBREN R, RS2SR . SN EPYRE 7 400mg- LB, APA G HEFF R TR, Ui A4t &
WETH AR RIEGEN . R TR KRR BRI A i — 2P 5T
2.3 HPMEBRXTERA T K AEAR R SR P MR A e
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PME 5% 140 B8 T X FR4H TO, T1 4b3E 7d 0 14d &, 3 9308 ) PME i 14 20 5 L X BEZH 38 in T 1.1 /5 A0
1. 19 %5 T4 838 435 Euxof BRZEE N T 1. 13 £570 1. 22 %, 114k 838 PME JEPEF- R 2 EE i T UL 9308, fir
A A 838 RARA FE LM Fe* " GG HMBE LR, HEESNERKE KT, ik SR PME 754
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Fig. 1 Effect of K* concentration on root APA activity of
Xieyou 9308 and 11 you 838 under iron toxicity
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Fig. 2 Effect of K* concentration on PME activity of Xieyou
9308 and Il you 838 under iron toxicity
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BRAEZ BRI IR R, F HEREE B3 FERESAER KNG T 9308 7 142838 1 R RA
Wi Es TL S T0O HEBEER. MASNRHE SEORN
E%F&{%Wjﬁ”ﬁﬁ HIHR & R PEE@% , j_JF HEEEk EE,(J Fig. 3 Effect of K* concentration on pectin content of Xieyou
ﬁ??kﬂ?%‘}, %%@%%m%f&o %ﬁ%ﬁ‘#‘il}?ﬂa 400 9308 and 1II you 838 under iron toxicity
mg L™ i, BIFK R & Bk Bl 55 T1 AR L,
PG 9308 LR RIE AR TRET 29. 1% F140.6% . 11k 838 MR & &4 FRET 19.55% i 24.6% o i
BASNIR A BB AR AR AR 2 B B A SR B 5 2, DD 5 R O PRI L, 2 T AR AR R SR 4 R R o
2.5 SNESRXTERMNE KRR R LR | KE BN

AR AR O BE - £ 4 M LT 4E 3R &5 8 32 50 7T RE - SSORR 200 i B P48 oo 0 40 fef 8 B 1) IR, 2 FRUAR 2R o
K™, E4 8%, T AL P 9308 0 I 4f: 838 () HCL & i @3 L7, BIkhe KRR 2 41 b
REJIREAR. B 9308 7E T1 4b2E 7d F 14d i, H HC1 F R HIIRE T 13.4% F123.6% . I HEEE SMNEFHK
BEf TR , HCL & BB WTREAR , AMESIVRBE S 400 mg- L~ B A EL T1 41, HCL S @435 FRET 12.4% Fl

Pectin content/(ug-mg ™! )
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7.4% . {838 7E T1 kbFE 7d 1 14d B}, H HC1 S4B E T 30. 8% F1 36. 1% , 158 B £k 75 MUk &4 #h HC1
SRMIER TR, AR EEBRIRET AR | ISR, NS MR E S 200 mg- L' %f I 11 838
GRAORBST  FEMVRBE T H HCL S & 405 T1 AR T 10.8% F110.7%
2.6 SMESFXTERNE T KRR RPLF AR 2 KRG RMZ N

PIFKRE L 4R 2 ME B EHFEREAAER 1 WA BER -, HFEFERSBAENFLLE
HEAHBBEZER ., B S5 FKH, T A, BFKRERN HC2 SR BE B, HAFERURGF I1 11 838 HyXE i
T4k a S Fh UM 9308, AN ASMNESH S BIFKARE R HC2 S BA BT SNES AIHEE J 400 mg- L~ %
BMI 9308 A REAT , SN IRER ¥R BE R 200 mg- L™ % 1 4f 838 SRR E AT, e LR T H HC2 S B &%
Bt BRE . BRE TARR YRR 4T 4 RAET 4 R & B A48 = 7 BB -5 BUMR 41 A BE W4 48 w5 70 400 B feh J2
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®R1IEHHM #E2 FBRAXM
Fig. 4 Effect of K* concentration on hemicellulose 1 content of Fig. 5 Effect of K* concentration on hemicellulose 2 content of
Xieyou 9308 and II you 838 under iron toxicity Xieyou 9308 and 1I you 838 under iron toxicity
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Ko SMNESPREFE —ERE E R, X SRR SR -8,

2 R PR SRR PR ES T 1 B A R SR AR B R A A B P R B R Y . AR
BEXT R4S & A1 EZ QR TR A 01 i T O B AR ) 2 /0, BN 5 20 MO BE SR 5 B A 56, T ELiB B
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Yo iE & BUE 22 B RBE AN PME 23205 21 40 0 BE Fp P 40 B S e , AT 5 |2 Bk FA T 440 i B R e 25 W O AR
R PME YE PR BT o BSR4 325 BRI K REAR R PME Y5 1 FH 105 R 40 L B SR A 4F 45 3%
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JBE LT E R S BRI = Tk i, AR 2 M A feh 32 B, AR AR ARG, BT LA RO A b 11 838 AR 41
FEEER Tt ek m A v 9308 . AL ASNIRAR 5 UL 9308 A 11 4 838 AR A 240 Mg BE SR JEE 5 & A PME 7%
PEXIEL T1 20 5 2 WA, DA TSR e 1 Pk B 88 7 MR RS 52 i 020, BRI T S5 BRI 45 BE T , T g 1
T AR EESS A AT RE AR AL R E T [RIAR BE 2R
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APA 15 R BUAS LR L B — 845, B APA {6 P s, B g (b B ™ &, | R IS AT BE IR . KB BT
F4E 2 I R YE B BREE T 84 A 3 1 BAE BRI B b, AR SCH BBk AE T BRI K RS APA G BT
7, VLB R X AR 2R A A K T BEE AR T S E S, B AR X L R WA K RS AR X AR K B E AR R 2 —
IIASMESR G A0 LT T1 ABFRAL, APA J5 P A BT IS, RASMNEF AR R R fe A — 2B EIE
F, BEAR T IRK I Z AR . Micheli™™ pBFFT & B, SR A1 PME 2 [ B4 20 3 B a4, Eorh PME S22 DA R
975, PME 2383 415 4 B9 U1 SRR PME , 3 i 7445 7T R 40 B SR i 2 1 224k . Darley 27
Nk PME ek B A WA EEEH, — 0, W SR AT B3R & T 2 Bty 42t T 5
FEEGEATY RS M BE ST , 55 40 B AR BE ;5 53 — 75 T , 40 0 B — R 172 88 T 3 40 i 45 440 Jw 2 1) B R
EABIFEEB, M B 7 Ca°* \Mg®* R PME BI5 1, (H—# BB 78 XAMESEE R >, 52
I bt BE (R UEAR R PME & B 7, AT BB Fe®* H 5 PME fEF, {f PME 45 & B 40k b, 3 T
PME xR RMBIEM 1, \TTE R T PME KI5, R RAMEFE LM F’ . B2, BMHEX KR R4
T She s BB 0 , SN IRAR RE ST B — R B B AR AR, 56 40 A 20 Wit A 140 A0 A B A 43U
BA R E— BT .
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