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AR AER, WX T & AR AE KA R R SEE . HCO; UG R A& K A3 i,
FHF LG Zo B FRPEVIIRTERR BN, H HCO; X HRA: K30 SR K IR AR
R X, K S A TR Zn BUBMER AR SR PE VM AR RE XS, F 2o,
TR B B R S AR FE A L 9 CO, (B HCOy ), HLREFEBR RIML ¥ MR &1 15 8 8 o 1 3, 4R
MO R B AR T T LAY C BEBEEACT . A RKBRA HYCOs R ER, BF5T
HCO; £ SR SRR P K FS i R R A B0 2 7, BT H 5K BB R X R

1 BRI

LR TE W VL R 2 K B AT, (R K A 8 Fb b TR26( S5k Zn BB K 75 & Fh ) 1 IR8192-31-2.( i % Zn /K
M), XFA SRR EERKBPRI Dr. Heue M 1400 MG R P HT X AMBETEINLN B X E
fEE Hohenheim K¥EMYMEFRP L AT LB KEXBRBARIE, AR RHEFEEHED HEip
753 NH,NO;  1.43 mmol L™',CaCl, .00 mmol L', MgSO, 1.64 mmol L', NaH,PO, 0.32 mmol L™,
K,50, 1.32 mmol L™',MnCl, 9.5p mol L™',EDDHAFe 30p mol L™'(# pH F RLUIE),CuS0, 0.154
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mol L™ ', (NH,)sMO,0,, 0.075x mol L™',H;B0; 1.9z mol L™'c i FARKF Zn ENLEHEE LA
Yoshida UM EFRBR T P L nSO, EAF KB N BEAEREEF (U TFTHBE 2 XALERBEER
F)o BTSN R R Ak o, B XA I B ZE I Zn, T R AT R K R 3 28
WEHBK.
1.1 HCO; RUPERRKBRMEANEZH

SR EMF A M EKERF B MERE BN TERE PR ER -, A 0.02 mmol L' CaS0,
BHERZEINH R EBEARB NN -BHET . BRI ANBEEP. B—ENEFLEETH
L. EBILAEREC e R L2 k/8E. BT 14 RENERBRPEFRIEEI2EKENEFR
WS 5d, 2B FBIESE — B, 3517 2o F1 HCO; ALEE. W 4L HCO; (20 mmol L™')Zn(0p mol L")
1 HCO; (20 mmol L™")Zn(1.25 mol L"), [AB} IR B 20p.Ci By NaH'“CO, , S4B ER 4 K. AL HRT pH &
HI7E 6+ 0.1, 4385 pH #4176 8+ 0.1(H HCl #1 NaOH 8 5). 7E NaH"CO; /R BF 10 h,20 h,40 b 1 60 h
B R ML ECR: & R JS R ZE MK v K B4R S Ik, 9T IR 4RI T, FF 1R Bk 7 BUIR 3R At | 3, € 50°C
TR S SR BRI E o
1.2 HCO; AHYERRKERMBEEARTNIZH

BHARMT FTE0.02 mmol L' CaSO, WE KB PRSI GEBRIILWBRA D, 7 174 KE
REFRBFESR 2, REHEBR 12 REWEFRBESR 5d. B 12d #FITLEFREF, FRNEITM Za
(1.25p mol L™ V)M Zn 4b 3, MH 8 204 61 , RGBT B 10 BROBK —B0) B TR
HHFIEREN, REEERFRR TR XEO0~0.5cm;0.5~3 cm;3~7 em) , FERE R 5 JE H 2 A H 4 -
BRIRE RS  UERES R HAMNEE., FREA - RKEEHBEASEPEFRBENER K
(PR hNE 3k pH 2% 8).3 MK 51 5 ml,25 ml,40 ml, HFERBRXAMA 20 mmol L™'  HCO; o KRG
FERL(0~0.5 em) B FEW TR B 2uCi B9 NaH™ €Oy, 4h,8h 1 12h B 4+ 35 BURE , M 1R 3 B or K i v o7, A
GRS ESOCTMT MESHMMBARE. SMEHEEE R, BREK3 MFITH.

TR 1 38 B I A LT B S A TR S AR 4 LKA (0x600) b #AKE  FE 1900CA BUE H 4 [N K1 2%
(PACAARD) b i & £ B 5 B BT MM 50 RGBT R AL B X S E R
1.3 ARAESHREARMAERBRREN Zn KE

BEHpFEMEHAMNERER 1.1,8040 8 HCO; (0 mmol L™'),Zn(0p moll.™"); HCO; (20 mmol L™'),
Zn(0p mol L") ;HCO; (0 mmol L~'),Zn(1.25; mol L") ; HCOy (20 mmol L™'),Zn(1.25 p mol L™"), 7
HCO; i Zn 4L78 8d, W & A B A FIREN B AF R NTERVB IR ERK HREMBEX, 505 Fr s
O NRESF . BIFE - 20C0KkEEENMRI A, I ToERBRERD, FURRAEE>
AR ERAE BEEENR XM FTEATEOORELNZN RO T BEEIRE. -85
B G, TGS XA P Zn S8, Zo 890 F R B RF RIS EAE LD (R LRB &
5507 ) AT S gt 0.

2 R

2.1 HCO; AWM TRAKBRMRBEM EMEHADNERAR

MFE 1 E N, IR26 M p eSS R T IR26 M MBS HETE B, fE B Zn RUETF,
H'*CO; /R 10,20,40,60(h) B, AR 1§ CS HE 18 JE 20 B2 i iy 21 £ 4.6 15.3.8 f% .
3.6 £, Xt F IR8192 - 31 - 2 /R & 10.20 140 h, HAR 89 SHETE B B A 6 5.
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Table 1 Content of H*COQ; assimilates in root and shoot of rice cultivars

AL Ab ¥ st [|] o %oF T B 1 0 Radioactivity (Bq g™',D.W.)

Location  Treatment time IR26 IR8192-31-2

/it (h) HCO; (20 mmol L™') HCO; (20 mmol L™') HCO; (20 mmol L™}) HCO; (20 mmol L™")

Zn(0p mol L™1) Zn(1.254 mol L") Zn(0p mol L") Zn(1.254 mot L™")

Gis 10 743 667 491 482
20 1089 1000 736 795

40 1228 1176 892 1003

60 1255 1183 830 795

b 1 10 35 50 81 84
20 235 349 442 430

40 358 494 655 654

60 343 486 679 684

W RN 4 REE BT (Note: Average of 4 replicates)

1.7 f% 1.4 5,76 HYCO; /RERALIR 60 h, Hor o 9 OS5 0 155 S5 RIAR o 9 RS o 338 T 480
B R SFR S8 HCo; FiPmith EFEHmERLHERBFHR. R—i
P 7] — B 8] TR26 A1 o B O PR 7 K 29 & IR8192-31-2 MR ST M IE EAY 1.5 £%, i
IR26 B B i 1k 7 B B 2 K F IR8192-31-2 M i i S EiE . U L4 Ry R
IR26 H* HCO; [R]4k4) MR AR 0] # | &R iE 4 20, ZEM T R £, M IR8192-31-2 1 HCO; [d]
WYTER IR R D, i EIZME ., X RAKEGFRTORAEEEERARE,
Xf IR8192-31-2 i b ¥ A TR PR 1% BE 2 it R B 3, (B % TR26 b 35 B9 B 5 1 75 T8 B i
AR B EKF . A Zn(1.250 mol L™ ") T IR26 #h b 3 Al S M 16 B, R Zn {€E T
HCO; [E LM TR26 il in)#h L3z, HYCOy /REE 10 ~ 60 h P, IR26 AR o (5 5 1
{5 S 158 Ak LI V] £1% 285 b i 386 4, 4EL 40 b DS 386 i 0 BE 9 2, T TR8192-31-2 AR o A4 i 5t 4
TEEEFE 10~ 40 h W2 S8 40 h 5 AR § B9 RS 1 05 2 IR
2.2 HCO; AUMEAREKBRHEBERIEZHNHDNEFR

IKFEMRIR(0 ~ 0.5 cm) /R H'CO5 4h,8h F1 12h, HCO; L 7EMR X AR ) BB 457 11 &
BUER2, G HEDTH,IR26 BEBR(OS5~3 em)MB~Tem) BWHSBEESTF
IR8192-31-2 H AH i BT A B S M 76 )8 . TR26 B AR (0.5~ 3) em FI(3 ~7) om BB 1
TG K20 7 IR8192-31-2 MM BX ) 1.6 ~ 2.5 1%, LA b 45 5 £ B TR26 25 {4 4R o i i 9
HCO; & T IR8192-31-2, H HCO; [RIfL# M IR26 R K X T #E M, 48 h
Ja & or XL ISP R B N e Tl — AL BB, [R]— B[R], AS R 43 IX BB 457 A5 14 9 B
Ao (0.5~3) em BUFHERE > 3~7) e BUHFHFEE. EHRR3I cm HEFTEM MK
B, 8 IR BOR R X, L RT DA 2B 4R T, R X HYCO; LY E TRBX .
2.3 HCO; MAMAEBRMRAREARAMUERBIMEN Zn KEMRM

B 1R ERBRASBRMAM IR26 RXMAHEREMKE > AERK >HEXK. 7
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HCO; AbFEF K X SR BR 0 W B R A 40 A8 X 1.7 45, 1T 3 51 88 76 Tf 14 4 AP AR X 1

AR REK K A X > RBRX, KX 4L X R WRENL, Bt E 1 &

B HCO, ARHRSS SRR R X AR B (X S SR BRYR 5 /& T T & ol (E T b B AR 240 2
%2 HYCO; AUMERMABLHREFRASEN SR

Table 2 Content of H"COy assimilates in different toot zones of rice cultivars

ST PESRE  Radioactivity (Bq g™ ', D.W.)

Ab 3 &K
IR26 IR8192-31-2
Treatment
Zones
(em) 4h 8h 12h 4h 8h 12h
HCO5
(0.5~3) 75.8 89.7 89.2 46.7 51.6 50.9
(20 mmot I,7)
Zn(0p mol L™Y) 3~7) 33.8 47.5 40.38 21.0 22.5 22.7
HCOy
(20 mmol L") (0.5~3) 71.6 84.7 90.7 46.2 49.6 52.1
P4 (
7Zn(1.25
1 mol LY (3~7) 32.8 44.5 43.2 21.5 23.4 22.8

TE R} = K E H 17 H{H (Note : Average of 3 replicates)
HEXIERFREBEARIT . HCO; MR DX & S (RS R BRI, i Zn WRIE XTI B35

105 r IR26 _
105 IR8192-31-2
59 90 90 | [ 0 mmol L HCO;
g g5t 75+ B 20 mmol L' HCO;
& 3
8 =60
X 45 |
g
s ﬁ 30¢
15 l
0 L :
srifIx fip % X REX HEK itk X WENK
Meristem zone Rootenlogation Root hair zone Meristem zone Rootenlogation Root hair zone
zone zone
X Root zone # X Root zone

Bl 1 HCO; X B KA & AR XA [FIR A R R A R 8

Fig.1 Effect of bicarbonate on malate accumulation in different root zones

HCO; X A A 7K B8 s P AR RO RS RV B 32 Zn ¥R RS2 IR L 26 3, N & W, A HCO; 4b 58
T, IR26 /KFG A X Zn HOER B ForE X, 12 7oK1k 8 F K, HCO; 4b# F, fi
KR Zn EHES THER , EZR AR BEKT, FE0F 1.252 mol ™' Zn KFTF,
HCO; #bHBJE , MK X f Zn W JE HLAME X B9 Zn MR 43 B3 H0 219% F0 54% . 11 HCO; X it
PER DA X AKX Zn MR W E M, R R A X Zn IREE ZF AR B R EKF.
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Table 3  Effect of bicarbonate on zinc concentration in meristem and elongation zones of the roots of two rice cultivars

i Cultivar b3 Treatment Zn ¥ Zn concentration(ug g~ ') F{E (F Value)
HCO; Zn SHEX X
(mmol L™"))  (pmol L™1) Meristem zone Elongation zone
0 0 27.25 29.35 5‘.45
20 0 17.25 26.35 87. 26 »*
1R26 0 1.25 128.12 132.12 0.2
20 1.25 95.41 115.21 39.87 *x
0 0 29.75 32.25 1.76
1R8192-31-2 20 0 26.25 29.12 3.30
0 1.25 135.12 140.25 1.73
20 1.25 130.12 135.13 1.68

L EERY 3 REE BT A (Note: Average of 3 replicates, ** Significant at 0.01 level)

3 i #®

KRS S AR 4 C R B B R S B R T R A B P IS L 45 B R IR26 AR
MRS B E R TH B3, X — 45 B Bialeoyk Y EH i F B RAM . FEHF
KRR\ REC ALY EEREFRM, KW ETERM BEHME, 1R26 i 5
EEW S T IR8192-31-2, L AT HEWT IR26 P HERR HEREEIRNENES
F IR8192-31-2, X MR TR B OB B g0 25 A — 54, [ — R BB 1] IR8192-31-2 Hb I 26
HOTBCSS 14 15 B B 1 T IR26 #b b % 59 8054 78 B, % 98 HCO; RI{L M IR8192-31-2 4R
R EARZ M, Bis s R, X AT BB HCO; ALHJE , IR8192-31-2 AR h A HLig
RELMEHRZ — WA Zn BT IR26 Hy E3RA IS HEIE B, XU Zn {23 T HCO;
"4k %) M TR26 AR [ #h_E 3B H 5 5 .

R e AR B 45 4 BB A ST 3 T R b A R B A R O L B R IX
RORL S P8 8 TR . LA b 45 50 3R B U 5 R B (A AR IR Mk B9 HCO; 5 T T 1 7
H HCO; [Aj 4L IR 4 1 4 < DX B f) 3 S8 o, 5 F 1 ok 5 b (I 26 3) . HICO; 4t B8 484 i
THRESWAAERREE (K 1), B3 R8RSR SR IR26 1R X 802016 1 52K
K>aAaX>REX, MERBREMEMMBREXOIABEAEMLKE LXK > HEX,
WA DRI S HYCO; RN EERAIR. MKXKAEVNRHORES TRH
X, XAl RS R R AR R AR K52 HCO; Mk, AT S BUBREE LA 2 —

Y ERNELRHANR, EMLPHA —ENRALBRBE TR IR YRR
BRI, MR ERRAITERNY S BEEAS o EARBERY, MK
RO, A BRVR A, O AR/, T K KM B B Ok, DA £ AR R
HCO; b85S G A XM Zn BB T /A E KB Zn WRJE , X AT BEBL 2 tH T HUR &
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MERXAIRT RS, R Zn SAEYPRE ST Zn 7B PR B %
L8 BB AT BUACH HCO; R (£ E R A YLER) iz § 70 15 i 2= 7 2 A W) K Rt o
MRFHRERMERENNZ—
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DISTRIBUTION AND TRANSFER OF HCO; ASSIMILATES IN DIFFERENT

RICE CULTIVARS IN RELATION TO RICE CULTIVAR
ADAPTATION TO ZINC DEFICIENCY IN CALCAREOUS SOIL

Xu Xiao-yan' Yang Xiao-¢* Yu-Yong-gui® Zhao Hong-jun’
(1 College of Economics and Technology . University of Science and Technology of China, Hefei 230052; 2 College
of Environment and Resource , Zhejiang University , Hangzhou 310029 )

Summary

Hydroponic culture and H'™ CO; isotopic tracing were conducted to study on the distribution and
transfer of HCO; assimilates in Zn-inefficient cultivar IR26 and Zn - efficient cultivar IR8192-31-2 in re-
lation to rice cultivar adaptation to Zn deficiency. The results showed that IR26 accumulated more HCO;
assimilates in the roots than TR8192-31-2, whereas, the latter is faster in root-to-shoot transfer of HCO;
assimilates. Zn application enhanced transfer of HCO; assimilates from roots to shoots of Zn-inefficient
rice cultivar. '*C-activities were higher in all zones of excised roots of IR26 roots than in that of TR8192-
31-2, which implied that IR26 roots absorbed more H'CO; than IR8192-31-2 roots. Moreover, transfer
rate of H'*CO; assimilates from root tip to enlogation zone was higher for IR26 than for IR8192-31-2. Tt
could be coucluded that the difference in distribution and transfer of HCO; assimilates were major mecha-

nisnis responsible for Zn efficiency in lowland rice.

Key words Zn-inefficient rice cultivar, Zn-efficient rice cultivar, Bicarbnate, HCO; assimilates



