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Table 1 Effect of bicarbonate on root dry weight of different cultivars under different Zn levels

LI £t Treatment # FHE (mg/5%) Root D. W. (mg/Splants)
Cultivar HCO; Zn 2% (@) 4% @ 8% (d)
(mmol/L) (pmol/L)
0 0 54.67 d 62.80 e 8193 ¢
0 0.05 60.60 ¢ 73.60 cd 103.60 d
0 0.25 68.67 b 8337 b 14590 b
IR26 0 1.25 74.00 a 95.37 a 162.23 a
20 0 4030 f 4067 g 4780 g
20 0.05 49.70 ¢ 5423 f 6233 f
20 0.25 57.23 cd 65.70 de 95.20 d
20 1.25 6747 b 76.73 be 121.37 ¢
0 0 55.60 de 60.70 e 83.20 d
0 0.05 61.17 d 7433 d 104.57 ¢
0 0.25 80.63 ab 92.10 ab 149.20 a
0 1.25 86.57 a 97.10 a 152.70 a
IR8192-31-2 20 0 51.50 e 5897 e 80.67 d
20 0.05 7093 ¢ 79.77 cd 11423 b
20 0.25 87.10 a 101.30 a 156.43 a
20 1.25 74,97 be 86.77 bc 151.80 a
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Fig.l Effects of bicarbonate on enlogation rate of main
root for the different rice cultivars
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Table 2 Effects of bicarbonate and zinc concentration on malate and citrate contents in the roots of
the Zn-inefficient and Zn—efficient rice cultivars

4t Treatment ¥R AR (umol/10gH¥H) R A R (umol/10g) S EK)
LTI Malate content (umol/10g fresh weight) Citrate content (umol/10g fresh weight)
Cultivar  HCOs Zn 2K (d) 4X () 8X (d) 2X(d) 4% (d) 8X (d)
(mmol/L) (pmol/L)
0 0 985 B 1045 B 10.52 B 208 B 385 B 400 B
0 0.05 1023 B 1145 B 1124 B 3.10 B 403 B 493 B
0 0.25 10.42 B 1343 B 1200 B 291 B 435 B ‘ 518 B
IR26 0 1.25 11.80 B 1435 B 1205 B 305 B 501 B 435 B
20 0 3512 A 54.80 A 79.02 A 2021 A 4500 A 33.12 A
20 0.05 3452 A 5290 A 7728 A 25.05 A 4700 A 3834 A
20 0.25 3009 A 4945 A 66.30 A 2998 A 4598 A 36.98 A
20 1.25 3234 A 51.31 A 6540 A 2712 A 50.03 A 3297 A
0 0 947 B 1035 B 1142 B 375 B 451 B 6.05 C
0 0.05 10.83 B 1195 B 1224 B 494 B 545 B 6.93 BC
0 0.25 997 B 1475 B 1301 B 594 B 701 B 793 ABC
IR8192- 0 1.25 10.73 B 1301 B 1545 B 6.03 B 6.85 B 7.31 BC
312 20 0 2450 A 3490 A 49.04 A 1321 A 1051 A 845 ABC
20 0.05 23.10 A 30.10 A 5135 A 16.50 A 1321 A 9.12 AB
20 0.25 2500 A 3580 A 5425 A 17.78 A 13.05 A 10.01 A
20 1.25 23.80 A 37.51 A 58.00 A 1545 A 1093 A 772 ABC
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# pH Al HCO, &% T Pifh K #8 & Fh iR & PEP RILEBE M 154k (B4 pH 24 6 B PEP RALEE 15
PEfExT ), BBUR B M ER T WA, 5 pH(8.5) 43 1 X.2 XM 3 X, IR26
#) PEP SR AL BE 15 ¥ 55 xf UM L 43 5138 I 33%. 41% #1 50%; 20mmol / L HCO; &3 1 R,
2 X 3 REt, IR26 1R "R i) PEP #RAGEETE 1 55 24 B AH EL3 MM 235%. 201% #1 184%. M PEP
WRACEE 6 YEH I Y E 4 L AT LLE Y, HOO, %f IR26 PEP MR LB & B W K T % pH
PEP JRALBEIS A9 B M. 8 L%, B pH A1 HCO, %f IR8192-31-24% Fifi s PEP 3RALEG 1%
R R B/, IR8192-31-2% pHALHE 1 X, 2 X 3 X6, H PEP RAL B & 4 5 x4 AR L 4
H 310 26%., 28% 0 31%; HCO; &b 1 X, 2 R 3 KEt, B 15 4 4 5 38 fm 98%, 93% 70
73%. G EERTH, it R % —F & # HCO, xf PEP RILME A R M AT
% pH X BEIE R, H HCO, 4 f5, IR26 1R ) PEP ML KE IS ¥4 B T IR8192-31-2,
PEP JRACEE 2 & A VLER 89 X SR8, i UL 7T DU HCO,; 4b 3 /5 UR & R 1 o A HL R R
R T ¥ 5 S BUR L AR b PEP SRAGBEEE B A X, Zn K i 180 1 %3 9 b /K AR s b
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STUDY ON MECHANISMS OF RICE CULTIVARS ADAPTATION
TO ZINC DEFICIENCY IN CALCAREOUS SOIL

Xu Xiao-yan Yang Xiao—< Yang Yu-ai
(College of Environment and Resource, Zhejiang University, Hangzhou 310029)

Summary

Solution culture experiments were conducted using the Zn—inefficient cultivar IR26
and the Zn—efficient cultivar IR8192-31-2 to study on physiological and biochemical
mechanisms of rice plant adaptation to Zn deficiency with relation to bicarbonate
tolerance.  The results showed Bicarbonate strongly inhibited root growth of
Zn—inefficient cultivar especially at low Zn concentration. In contrast, it had little
effecct on the root growth of Zn-efficient culrivar. Bicarbonate increased the
concentrations of malate and citrate in the roots of both cultivars, but to greater extent
for the Zn—inefficient than for the Zn-efficient cultivars. The results implied that the
inhibitory effect of bicarbonate on root growth of the Zn-inefficient cultivar might
result from high accumulation of organic acids in the root cells. PEP-—case is a key
enzyme for the synthesis of organic acid, so it was concluded that increase of organic
acid by bicarbonate resulted from increase of PEP—case activity.

Key words Zn-inefficient rice cultivar, Zn—efficient rice cultivar, Bicarbnate,
Organic acid, PEP—case activity



