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Abstract: Seed germination and root elongation toxicity test is one of the important technical means to study and
evaluate the hazard of chemicals on terrestrial plants. Eight kinds of plant seeds were selected and tested in five dif-
ferent substrates in order to explore if non-recommended substrates could be used in the standardized test and if

sterilization could replace pickling for pre-treatment when using the recommended substrates. The results showed
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little effect of different substrates on seed germination, but their lower nutrient content and special physical structure
were likely to affect root length of some plants, or even directly constrained the root development. The seed germi-
nation and root length of lettuce and paddy had no significant differences when tested in all five substrates. The
root lengths of mungbean, cabbage and watermelon in acid-washed quartz sand were 25.1, 24.5 and 29.0 mm, re-
spectively, which were shortened significantly in other 4 substrates. The seed germination of cucumber was only
83.3% in blotting paper and germination paper. The seed germination and root length of corn were 100% /45.7 mm
and 93.3% /44.8 mm when tested in acid-washed and sterilized quartz sand, which were significantly better than
those in the other 3 substrates. So in a standardized test with the seed germination and root length of various seeds
in acid-washed quartz sand being the criteria, (a) the lettuce and paddy tests can use any substrate in this study; (b)
the mungbean, cabbage and watermelon tests can only use recommended substrates; (c) the cucumber and corn
tests can use both acid-washed and sterilized quartz sand; (d) the filter paper can also be used as substrate in cu-
cumber test. These results provide a theoretical basis for QC institutes to optimize test conditions in practice.

Keywords; seed germination; root elongation; substrate; quartz sand; filter paper; blotting paper; germinating paper
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Table 1 Preparation of substrate
Frs FES AT A BT
No. Substrate name Preparation of substrate
N 2575 mol- L™ AT Uk , 111 25 0 T /K 0K £ 5 pH (i BT ik
R UE A Jerb
1 . The quartz sand was washed with 7.5 mol-L"! nitric acid and rinsed
Acid-washed quartz sand
with deionized water until the pH of the washed substrate was near neutral.
5 K AT 25160 ~170 CF#HKHE 2 h
Sterilized quartz sand The quartz sand was dry-heat sterilized at 160 -170 °C for 2 h
3 IEAT 2121 C i EZIK K 30 min
Filter paper High pressure steam sterilization at 121 °C for 30 min
4 &S £ 121 CRJEZEVUKE 30 min
Blotting paper High pressure steam sterilization at 121 °C for 30 min
s KPR £ 121 CRJEZEUKE 30 min

Germination paper

High pressure steam sterilization at 121 °C for 30 min
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Table 2 Effects of different substrate on seed germination

e S KEEHR/Y%  Germination rate/Y%
No. Seed name R A Seiy KA i B4R WK 4% R
Acid-washed quartz sand  Sterilized quartz sand Filter paper Blotting paper Germination paper

1 i Tomato 90.0+17.3 76.7£15.3 90.0+10.0 933+5.8 933+11.5
2 K Cucumber 96.7+5.8 933538 93.3+5.8 83.3+58" 83.3+11.5"
3 3 Lettuce 100.0+0.0 90.0+0.0 733+15.3 80.0£17.3 833+15.3
4 £k 5. Mungbean 100.0+0.0 933+11.5 90.0+10.0 76.7+21.8" 76.7+58"
5 H# Cabbage 86.7+15.3 86.7+5.8 93.3+5.8 96.7+5.8 90.0+10.0
6 P Watermelon 83.3+11.5 93.3+5.8 53.3+153" 50.0+17.3" 53.3+20.8"
7 JKAE Paddy 96.7+5.8 933+5.8 86.7+5.8 86.7+5.8 90.0+10.0
8 FEK Comn 100.0+0.0 933+11.5 90.0+10.0 76.7+20.8" 76.7+5.8"

T R B T bR 2 BUR R A " " RN ISR S B (FRUE A7 S A AE B P22 5 (P=0.05); T Il

Note: Data in the table are mean + standard deviation. It means there is difference at a significance level of 0.05 between the seed germination rate in the

substrate and that in control group (Acid-washed quartz sand) when the result is followed by “*

”. Similarly hereinafter.

x£3 ARERXFFIRKEZME

Table 3 Effects of different substrate on root elongation

TR A K /mm Root length/mm
A= ¥4 PR . I . -
Exposure R A ety IR A ey B4R 1z 7K 4% R
No. Seed name )
Time Acid-washed quartz sand ~ Sterilized quartz sand  Filter paper ~ Blotting paper ~ Germination paper
1 Z i Tomato 9d 14.9+6.9 44.8+30.0" 98.9+42.4" 54.1x31.0" 101.6+37.7"
2 /K Cucumber 3d 32.6+9.6 352+11.6 387123 273+139 31.9+16.0
3 HE3E Lettuce 12d 203+9.6 25.6+13.6 162+15.1 163+13.0 29.5+24.5
4 %5 Mungbean 2d 25.1+9.6 38.0£13.5" 13.9+4.5" 182+8.4 232492
5 Hifi Cabbage 9d 245+13.1 56.7+31.8" 101.6+37.8" 663+258" 99.1+41.8"
6 T4/l Watermelon 4d 29.0+14.7 447+18.1" 104+12.6" 82+10.6" 12.7+£13.5"
7 JKF Paddy 4d 29.9+8.4 31.5£13.5 35.7+16.2 30.3+15.9 34.5+15.0
8 E K Corn 2d 457+133 448+16.1 35.1+174" 28.6+19.6" 304+18.5"
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Table 4 Index analysis results of quartz sand
BhR RV Seiih KA SR
Indexes Acid-washed quartz sand Sterilized quartz sand

pH{E

7.15 7.12
pH value
BA PR/ (mg-L)
1.02 249
TOC/mg-L")
HRAR B F/(mg-L)
271 3.60
NO; /(mg-L™)
/(g L!
(g-L7) <551.27 <55127
Na/(pg-L™)
/(g L
(g 1) <3.80 4838
Mg/(png-L™)
/(ng L'
gL 627 15.43
All(pg L)
/(g L!
(ug-L7) 192,61 2 535.19
K/(pg-L)
A5/(ug-L!
(g-L™) 119.60 123083
Callpg-L")
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