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Effect of deicing salts on seed germination and growth
of three cool-season turfgrass species

ZHANG Ying'? LI Fa-yun**", RONG Xiang-min?, SUN Ting-ting", LI Xia?, CHENG Zhi-hui*?

(1. School of Environmental Sciences, Liaoning University, Shenyang 110036, China; 2. School of Resourses and
Environmental Science, Hunan Agricultural University, Changsha 410128, China; 3. Institute of Eco-environmental
Sciences, Liaoning Shihua University, Fushun, Lianing 113001, China)

Abstract: The effects of two typical deicing salts (mass concentration of NaCl in No. 1 deicing salt was 45.2%, in No. 2
deicing salt 54.6% ) on seed germination and growth of shoots and roots of three kinds of cool-season turfgrasses (Poa
pratensis cv. Merit, Lolium perenne cv. Green Emerald and Trifolium repens cv. Riverdel) were studied. The length of
roots and shoots, relative water content, relative permeability of plasma membrane, malondialdehyd (MDA) content and
peroxidases(POD) activity of turfgrass seedlings were also determined in this paper. The results showed that the
inhibition effect on seed germination and growth response in the three kinds of turfgrasses was increased with increasing
concentration of deicing salts. Compared with No. 1 deicing salt, the inhibition effect of No. 2 deicing salt was stronger.
Lolium perenne showed the highest tolerance to deicing salts, followed by Poa pratensis and Trifolium repens. The
critical value of tolerance to deicing salts were 6.25-9.61 g/L, 4.99-6.17 g/L and 1.97-3.11 g/L for Lolium perenne, Poa
pratensis and Trifolium repens, respectively and the maximum value were 12.89-16.85 g/L, 9.79-12.62 g/L and 5.71-
8.26 g/L, respectively. The deicing salts mainly inhibited water absorption, disturbed membrane function and induced
MDA accumulation via the effect of osmotic and ion toxicity, and POD enzyme of the three kinds of turfgrass seedlings
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provided some protection against the deicing salt stress.
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Table 1 The germination rate (Gr), germination index (Gi) and vigour index (Vi) of seeds of Lolium perenne, Poa pratensis and

Trifolium repens under deicing salt stress

Gr

(n=30)
ocK) 1 3 6 9 12 15 18 20 25
1 8600b 89.15a 68.30c 60350 5500e 4100f 1800g 14.00h 12001 11651 y=83.178 3.453x, r=0.965**
2 8600a 68.65b 60.00c 40.00d 42.35d 2200e 10.00f 1000f 6.00g 000 y=73.350 3.753, r=0.965**
1 7890a 67.77b 6333c 4443d 36.63e 3220f 000 000 000 000 y=73911 3877x r=0.972*
2 7890a 67.77b 60.00c 4557d 27.80e 1443f 000 000 000 000 y=75968 5.205x, r=0.997**
1 6670a 60.00b 50.00c 33.30d 2330e 670f 000 000 000 000 y=65178 4.873x r=0.997**
2 6670a 5220b 4330c 2330d 330e 000 000 000 000 000 y=63128 6.676x, r=0.994*
Gi (n=30)
oCcK) 1 3 6 9 12 15 18 20 25
1 7000b 7320a 6520c 57.60d 3800e 2000f 1400g 1040h 6801 6001 y=71.646 3.204x, r=0.955%*
2 7000a 6620b 60.60c 46.80d 3560e 14.40f 600g 400h 360h 000 y=68.624 3.695 r=0.980%*
1 5500a 5560a 49.60b 3340c 2640d 1390e 000 000 000 000 y=57.597 3.603, r=0.991**
2 5500a 5570a 4800b 3070c 920d 480e 000 000 000 000 y=58448 4.751x r=0.984**
1 5680a 4910b 3500c 1650d 6.60e 140f 000 000 000 000 y=52053 4739 r=0.975*
2 5680a 4750b 2010c 7.00d 090e 000 000 000 000 000 y=50.372 6.293x r=0.944*
v (n=30)
ocK) 1 3 6 9 12 15 18 20 25

1 392.08a382.36b 376.89c 131.45d 61.89e 32.18f 17.68g 11.14h 14.05i 9.06) y=331.217 17.279x, r=0.867*
2 392.08 a 256.34b 209.58c 95.94d 79.57e 29.88f 6.00g 4.20h 2.74i 0.00 y=275.644 16.720x, r=0.898*
1 171.05a 165.19b 107.99¢c 44.77d 29.54e 16.70f 0.00 0.00 0.00 000 y=164.665 14.282x,r=0.947*
2 171.05a 139.16 b 103.29¢c 51.73d 14.06e 7.92f 0.00 0.00 0.00 000 y=152.815 13.861x, r=0.969*
1 72.8la 62.49b 4327c 2250d 7.13e 1.38f 0.00 0.00 0.00 000 y=66.386 6.088x, r=0.976*
2 72.8la 63.33b 25.06c 7.35d 0.90e 0.00 0.00 0.00 0.00 000 y=65.316 8.270x, r=0.939*
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Fig. 1 The length of shoots and roots of seedlings of Lolium perenne, Poa pratensis and Trifolium repens under deicing salt stress
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Fig.2 The relative water content of Lolium perenne, Poa pratensis and Trifolium repens seedlings under deicing salt stress
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Fig. 3 The relative permeability of plasma membrane and MDA content of Lolium perenne, Poa pratensis and Trifolium repens seedlings

under deicing salt stress
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Fig. 4 The POD activity of Lolium perenne, Poa pratensis and Trifolium repens seedlings under deicing salts stress
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