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The effect of heavy metal cadmium on germination and
post-germination growth of eight rice varieties
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Abstract; To explore the differences of cadmium resistant ability among rice varieties and the effects of cadmium
stress at different levels on their germination and post-germinating growth, the related phenotypic indices of
eighty varieties under low, moderated and high stress levels, respectively, were collected and analyzed by cluste-
ring methodology. The results showed that there was a great difference in the ability to resist cadmium in differ-
ent rice varieties. The effect of mild cadmium stress on rice germination was more reflected by the single inhibi-
tory effect on seed vigor. The comprehensive characters at this level were more consistent with the correlation
fitting curve, which was suitable for screening cadmium resistant varieties. The most effects of cadmium stress
during rice germination were the green time and root growth. The three hybrid rice parents (maintainer lines
Gang 46B, [[-32B and restorer line Chenghui 3203) belonged to the high resistant type, the three classic indica
rice varieties (Guichao 2, Gui Yu 7 and Wushansimiao) were sensitive.
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Tab. 1

Seed germination of different rice varieties under

mild cadmium stress level

FhARXS Bh AR B TARX FhEARXE FOT B

EI:R 7R

REFR RIFH R W BRI
A 725 0.980 1.000  0.965 0.638 0. 760
I1-32B 0.940  0.848  0.902 0.582 0.926
B 46B 0.894  0.826 0. 856 0. 604 0. 787

HEF7Y 0. 900 0.818 0. 860 0. 640 0.983
Fol 22 0.714 0. 647 0.552 0.469 0. 827
H A< 0.792 1. 048 0. 820 0. 681 0. 830
Wk 3203 0. 896 0. 861 0.852 0.568 0.828
i 2 5 0.933 1.148 0.965 0. 881 0.876
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Tab. 2 Seed germination of different rice varieties under moderate cadmium stress level

6 Ve BE b F AT A 2 R T AR A 2 R AR X A 2 46 5L Tl AR X 3% g 45 %L R TRV

(M) 30 50 30 50 30 50 30 50 30 50
#R 725 0. 840 0. 780 0.525 0.625 0.655 0.574 0.378 0. 305 0. 639 0.452

I1-32B 0. 800 0. 660 0. 587 0. 435 0.612 0.423 0. 382 0. 255 0. 406 0.315

X 46B 0.745 0.617 0.478 0.609 0.617 0.527 0. 309 0.178 0.467 0. 344
BHETS 0. 640 0. 540 0.682 0.773 0. 646 0.526 0. 454 0. 307 0. 605 0.399
Tl 220 0.619 0.524 0.471 0.118 0.479 0. 289 0.363 0.179 0.491 0.313

ERNi 0.625 0. 500 0.571 0.619 0.571 0.433 0.437 0.282 0.482 0.324
K 3203 0.813 0.583 0.639 0. 500 0. 654 0.424 0.218 0.115 0. 546 0. 350
R 2 5 0.733 0.622 0.667 0. 630 0. 607 0. 446 0.448 0.288 0. 549 0.382

*®3
Tab. 3

EERBDETARKEAHMFHREARNR
Seed germination of different rice varieties under

heavy cadmium stress level

P A BlF AR Fh AR AR AR R pE

Bk maps R W ONHE BRI
&M 725 0.520 0.425 0.380 0.111 0.296
11-32B 0. 400 0.217 0.214 0.105 0. 210
% 46B 0. 489 0. 304 0.367 0.094 0.213
ﬁﬁ'f% 0. 480 0.591 0.402 0.171 0. 266
22 0.452 0.059 0.231 0.131 0.196
EpN 0.438 0. 286 0. 255 0. 144 0.219
ALK 3203 0.458 0.417 0.333 0.042 0.276
] 2 5 0.511 0. 481 0.369 0.128 0. 265
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Tab. 4 Correlation coefficients between the gecmination index with Cd resistance coefficients and Cd resistance index

. —_ —_— N ; ; R rid
i Ty 3 Ak 3 C e MD AR X K 2 LEpOW &2 ARz 2 48 B LEDORCIPIET=£¢ o
[ &R
10 0.873 % = 0.932 % = 0.931 % = 0.916 % * 0.955 % *
o 30 0.601 0.951 % = 0.945 % * 0.939 % * 0.978 % *
YU F % CR
50 0. 450 0.775 % 0. 835 % * 0.922 % % 0.856 % *
100 0.143 0.629 0.614 0.830 % * 0. 540
10 0. 800 * 0.781 % 0.910 % = 0.709 * 0.895 % *
_ 30 0.601 0.841 » = 0.928 » = 0.831 0.936 % *
BUm s $ CRI
50 0. 540 0.462 0.627 0. 821 * 0. 659
100 0.271 0.309 0. 144 0.516 0.198

CR:Cadmium resistance Coefficients, CRI:Cadmium resistance Index
% ;mean significant at the 5% probability levels. * * :mean significant at the 1% probability levels

IR
0 uM 10 uM 30 uM 50 uM 100 pM

k725

F AT

AK3203 |

HE2
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Fig. 1 The seedling growth phenotypes of different rice varieties un-

der different cadmium stress levels
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Fig. 2 The comprehensive cluster dendrogram of dif-
ferent rice varieties based on their responses to
cadium stress
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