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Effect of soda alkali stress with 0. 20% concentration

on the length of seedling and root at tillering stage

B K /em e MR HR/em 2 R
i Seedling WEREE /% Relative Root g i/ % LIRESS Root shoot
Cultivar length Change  plant length Change  “9MYE T fength ratio
root length
CK Cl range  height CK Cl range CK CL
AT 5 % Suijing 5 26.2 22.5°  —14.34  0.857 15.5 13,1 —15.73  0.843 169  1.72
¥ Yueguang 30.7 26.2°  —14.83  0.852 14.7 9.9°"  —32.33  0.677 2.10  2.64°
JeHE 25 Longiing 25 26.2  19.9%*  —24.03  0.760 14.4 12,0 —16.71  0.833 1.81  1.66
RAF 17 Kendao 17 27.0 25.3 —6.38  0.936 15.5 9.2°*  —40.72  0.593 1.75  2.76%
JeHE 27 Longjing 27 22.8 22.5 —1.05  0.989 12.7 7.9*%  —38.24  0.618 179 2.87"
Je#F 30 Longjing 30 31.8  24.0°°  —24.37  0.756 17.9 9.6""  —46.23  0.538 1.78  2.50"
JeRE 32 Longiing 32 29.1  24.7°%  —15.29  0.847 18.5  10.4°*  —43.81  0.562 1.57  2.37%
Je#F 35 Longjing 35 21.6 18.9°  —12.67  0.873 14.6 8.2° %  —43.99  0.560 148 2.30
2% 131 Kongyu 131 24.7 20.4*  —17.37  0.826 15.7 9.5° %  —39.67  0.603 1.58  2.16
% 138 Tengxi 138 29.8  21.6**  —27.32  0.727 16. 2 9.2°*  —43.25  0.567 184 2.36"
JeAF 14 Longjing 14 35.7  28.1**  —21.34  0.787 16.2  11.5*°  —28.83  0.712 2.20  2.43
JEHE 24 Longjing 24 27.8 23.0°  —17.20  0.828 14.0 8.2"*  —41.95  0.580 1.98  2.827
J#f 29 Longjing 29 30.5  23.7°*  —22.41  0.776 18.8  10.0"*  —46.70  0.533 162 2,36
K1 9% Changbai 9 29.7 26.7* —10. 00 0. 900 17.0 8.8%* —48.59 0.514 1.74 3.05%*
JeAF 21 Longjing 21 26. 8 25.9 —3.65  0.963 13.0 7.8°"  —40.34  0.597 2.06 3.32%

TE 57 235 30R 5 X0 B b 2% ek W 38 AR 0 K. P BEON M. AL

Note: * and * *

ble are mean value. The same below.
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present the difference with CK reached significant difference at 0. 05 level and 0. 01 level respectively. Data in the ta-
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Table 2 Effect of mixed alkali with 0.20% concentration on leaves area at seeding stage

Wﬁ 36.82%M139.67%, i 2 Al 4, &t
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66. 74 % s BLpRIE OV 3 T8 B 250 T R AL
Je A 30 FURKE 35 Ik,
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SR 3 44 om SR B 251 om BT em?
s Average leal length per plant Average leaf width per plant Leaf area per plant
b 7
Cultivar CK cL AL/ % CK cL AACIREE /% CK CL AR B/ %6
Change range Change range Change range
2 FE 5 4 Suijing 5 10. 77 13.20* 22.48 0.43 0. 40 —7.34 23.78  15.03" —36.82
% Yueguang 8.97 14.95* 66. 74 0. 36 0. 35 —0.71 24,65 11. 87 —51.85
JHE 25 Longjing 25 11.04 11. 31 2.48 0. 34 0. 34 —2.17 18. 85 4.39% —76.72
B FF 17 Kendao 17 12.59 16.04* % 27.41 0. 36 0. 35 —3.01 24. 40 13.53~ —44.53
JeAE 27 Longjing 27 11.52 14. 77 28.15 0.35 0. 35 —2.54 22.11 9.88"* —55.31
o 30 Longjing 30 11. 94 13.94~ 16. 68 0.43 0. 46 8. 65 35. 27 20,37~ —42.23
B 32 Longjing 32 13.56 15. 82 16. 65 0. 44 0.41 —5.58 32.77 14,317~ —56.32
JeFf 35 Longjing 35 10. 48 13.89* 32.50 0. 34 0. 35 4. 48 18. 36 10,41~ —43.29
2 H 131 Kongyu 131 10. 51 13.12*~ 24.79 0. 36 0. 31 —13.97 16. 39 7.54%* —54.00
#E % 138 Tengxi 138 12.52 12.73 1. 67 0. 39 0. 34 —12.27 26. 80 10. 90~ —59. 33
R 14 Longjing 14 15. 49 16.57 6.98 0. 40 0. 39 —3.26 35.24 13,34 " —62.13
Je kg 24 Longjing 24 14. 27 15.27 6.99 0. 39 0.32 —17.01 29.15 10,14~ —65.22
B 29 Longjing 29 12.23 14.61 19. 42 0. 38 0.35 —7.96 33.07 18.03 "~ —45.47
K 95 Changbai 9 11. 64 12.73 9.41 0. 40 0.38 —6.64 27.06 14,27~ —A47.27
J A 21 Longjing 21 11.99 16.45* * 37.17 0. 45 0.42 —5.84 20.33 12. 26" * —39.67
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Table 3 Effect of alkali stress on growth progress of rice at seedling stage
- V-1 Bk A3 BERL -2 2ok gt
Leaf age Average tiller number per plant  Average green leaf number per plant
i ‘
e iE R Ak Ak
Cultivar B
. . i/ % . . W 2/ % . ] W B2/ %6
CK CL CK CL CK CL
Delay Change Change
leaf age range range
224 5 5 Suijing 5 6.7 6.1 —0.6 1.0 2.4 140.0 6.0 3.6 —40. 00
G Yueguang 8.6 6.0 * —2.6 0.4 3.2 700. 0 8.2 2.8"* —65. 85
Je K 25 Longjing 25 6.2 5.2 —1.0 0.8 3.8 375.0 5.4 1.4 —74.07
BH 17 Kendao 17 6.0 5.0 —1.0 0.4 2.0 400. 0 5. 6 3.0 —46.43
Je A 27 Longjing 27 6.4 5.0" —1.4 0.2 2.6 1200. 0 6.2 2.4 —61.29
Je A 30 Longjing 30 7.8 6.0 —1.8 0.4 2.0 400. 0 6.4 4.0 —37.50
Je i 32 Longjing 32 6.4 5.0%* —1.4 0.4 2.2 450.0 6.0 2.8 —53.33
Je g 35 Longjing 35 6.4 5.4 —1.0 0.4 2.6 550.0 6.0 2.8 —53.33
2 H 131 Kongyu 131 6.0 5.0% —1.0 1.2 2.8" 133.3 4.8 2.2 —54.17
e % 138 Tengxi 138 7.4 5.5%% —1.9 0.8 2.4 200. 0 6.6 3.2 —51.52
T M 14 Longjing 14 7.4 6.0 " —1.4 1.0 3.4 240.0 6.4 2.6 —59.38
B 24 Longjing 24 6.0 5.0" —1.0 0.4 2.4 500. 0 5.6 2.6 —53.57
T A 29 Longjing 29 7.8 6.0" —1.8 0.2 1.8* 800. 0 7.6 4.2** —44.74
K19 5 Changbai 9 7.6 6.0" —1.6 1.0 2,27 120.0 6.6 3.8%~ —42.42
Je i 21 Longjing 21 6.0 5.0" —1.0 0.2 2.0 900. 0 5.8 3.0%* —48. 28
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Table 4 Effect of 0.20% alkali on dry matter weight at seedling stage

X B (CK) Kb (CL) .

R 2 AL ZEm-E AL

- HH EHE ORER HE ERHE ORER W/ % R/ %
I . .
Cultivar RE /g M/ g Root RE /g M/ g Root Root weight Stem and
Root Stem and shoot Root Stem and shoot descend leaf weight
weight  leaf weight ratio weight  leaf weight ratio rate descend rate
22 4F 5 5 Suijing 5 6.1 12.1 0.52 3.4 12.5 0.27" " —45.1 3.0
% Yueguang 6.5 14.5 0. 44 2,477 9.7%~ 0.24*~ —63.6 —32.9
B 25 Longjing 25 4.3 11.2 0. 39 1.5~ 4,77~ 0.32"% —66.2 —57.6
B 17 Kendao 17 4.9 10.7 0. 46 2.5 9.1 0.22"* —47.9 —14.7
JeHE 27 Longjing 27 4.3 9.5 0.46 2,477 6.9~ 0.34"~ —45.0 —27.4
K 30 Longjing 30 7.2 15.9 0.46 3.1 13.7 0.23* —56.5 —13.7
K 32 Longjing 32 5.5 12.7 0.43 2.4 9.6" " 0.25" " —55.5 —24.7
Je A% 35 Longjing 35 4.8 11.3 0.43 2.1~ 6.3%* 0.347~ —55.9 —44.1
23 F 131 Kongyu 131 4.0 10.9 0. 38 2.1~ 8.0% 0.27*~ —46.2 —26.6
e & 138 Tengxi 138 6.0 11.1 0. 54 2.6%* 8.9%* 0.29*~ —57.2 —20.1
WK 14 Longjing 14 7.5 13.5 0. 56 4.6~ 12.0% 0.39*~ —39.4 —10.9
K 24 Longjing 24 2.4 8.3 0.29 1.8~ 7.6% 0.23" —27.4 —9.2
JHE 29 Longjing 29 7.6 17. 6 0.43 2.3% % 10.3** 0.22*~ —70.0 —41.6
K H 9 5 Changbai 9 7.3 16.5 0. 45 2.8%* 9.6%~ 0.28** —62.3 —41.7
K 21 Longjing 21 6.9 13.4 0.53 2.5 7.1 0.35" " —64.4 —46.9
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Fig. 1 Clustering figure of alkali resistance

of testing rice varieties
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Table 5 Relative value of morphological parameter at rice seedling stage

i B K K nHi wg omrm oo REE S RERER
hb H Seedling Root Leaf Green Root dry Stem and Root Root
leaf dry shoot shoot

Cultivar length length age leaf number weight

weight ratio length ratio
2248 5 5 Suijing 5 0. 857 0. 843 0.908 0. 600 0.557 1. 033 0.519 0.954
#5% Yueguang 0. 852 0.677 0. 698 0. 341 0. 369 0. 669 0.545 0. 789
J¥ g 25 Longjing 25 0. 760 0. 833 0. 839 0. 259 0. 349 0. 420 0. 821 1. 097
B #% 17 Kendao 17 0. 936 0.593 0. 833 0.536 0.510 0. 850 0.478 0. 633
Je M 27 Longjing 27 0. 989 0.618 0. 781 0. 387 0.558 0.726 0. 739 0. 630
Je ¥ 30 Longjing 30 0. 756 0.538 0. 769 0. 625 0. 431 0. 862 0. 500 0.711
Je i 32 Longjing 32 0. 847 0.562 0. 781 0. 467 0. 436 0.756 0.581 0. 662
JE M 35 Longjing 35 0.873 0. 560 0. 844 0. 467 0. 438 0.558 0.791 0. 642
25 H 131 Kongyu 131 0. 826 0. 603 0. 833 0.458 0.525 0.734 0.711 0.733
J % 138 Tengxi 138 0.727 0.567 0.738 0. 485 0. 433 0. 802 0.537 0.783
Je ¥ 14 Longjing 14 0. 787 0.712 0. 811 0. 406 0.613 0. 889 0. 696 0. 902
Je M 24 Longjing 24 0.828 0. 580 0.833 0. 464 0. 750 0.916 0.793 0.708
Je ¥ 29 Longjing 29 0.776 0.533 0. 769 0.553 0. 303 0.585 0.512 0. 685
K14 9 5 Changbai 9 0. 900 0.514 0. 789 0.576 0. 384 0.582 0. 622 0.576
Je i 21 Longjing 21 0.963 0.597 0. 833 0.517 0.362 0.530 0. 660 0. 621
SEIE Average 0. 845 0. 622 0. 804 0.476 0. 468 0.727 0. 634 0. 742
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Table 6 Correlation coefficient between relative value of morphological

parameter and plant leaf area at seeding stage

72 8 A RN iiSN it U A Ei i M5 M e B L

Measured Seedling Root Leaf Green Root dry Stem and Root shoot  Root shoot
index length length age leaf number weight  leaf dry weight ratio length ratio

LEES 30 0.41 —0.29 0.14 0.78** —0.22 0.16 —0.57" —0.50"

Correlation coefficient

TE % Al xR 5 BN I T BRURH 56 1 3k 21 1 35 Bob 35 K

Note; * and * * present the correlation coefficients between relative value of morphological parameter and plant leaf area achieve

significant difference at 0. 05 and 0. 01 levels respectively.
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Research on Seedling Alkali-resistant of Rice in Cold Region
and Evaluation of Its Morphological Identification Indexes

ZHAO Hai-xin' , XU Zheng-jin’ ,PAN Guo-jun' ,DU Xiao-dong' , CHEN Shu-qiang' , HUANG Xi-

ao-qun'

(1. Rice Research Institute, Heilongjiang Academy of Agricultural Sciences, Jiamusi, Hei-

longjiang 154026;2. Rice Research Institute, Shenyang Agricultural University, Shenyang, Li-

aoning 100866)

Abstract ;: In order to explore the effect of alkali stress on growth of cold rice, taking fifteen rice varieties as test

materials by liquid culture. Mixed alkaline NafO; + NaHCO; (mass ratio 1:3) was used as medicament, and

mass concentration of solution was 0. 20%. Seedling alkali-resistant of rice in cold region and its morphological

identification indexes were analyzed. The results showed that shoot and root length tended to decrease under

0.20% mixed alkaline stress. The inhibition for root elongation was the most significant, but the sensitivity to

alkaline stress between aboveground and underground parts was not related. Leaf age process of rice was de-

layed under alkaline stress,and leaf area decreased,as well as the number of green leaf, root dry mass,canopy

dry matter accumulation and root-shoot ratio, alkaline stress stimulated rice advance early into tilling stage.

Change of leaf area per plant, green leaf number, root-shoot ratio and the relative value of length ratio of root to

shoot could be used as morphological indexes for alkaline resistance identification at seedling stage of rice.

Key words: rice; seedling stage;alkaline stress;identification;evaluation
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