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Effects of Low-temperature Plasma on Seed Germination Characteristics
and Growth Condition in Field of Alfalfa
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Abstract: Low-tempreature plasma (LTP) treatment of seed before sowing is the largest application of
mordern physical method in agricultural production. As a conductor, plasma is known as the four states of
matter, belongs to the areas of physical discipline. Low-temperature plasma stimulation plays an
important role in optimizing crops in terms of activation of endogenous substances in the seeds
rejuvenation, promotion of plant grown, protection against disease, and the maximization of yield. Plasma
seed processing technology is the use of high energy aggregation on treating crop seeds within 20 s. The
LTP plasma stimulation could improve seed germination and seedling growth. This technology was applied
practically and works well now. In this paper, the effects of different intensities of LTP on Alfalfa seeds
were investigated on the fourth and twentieth days after treated. The vigor, germination rate, germination
index, wintering ability, returning green stage, plant height, tillers and pod growth were compared for
treated and untreated seeds. The result shows that LTP could improve alfalfa seeds germination and
seedling growth, and advance the reviving stage. There is a great value of using and spreading on
production.
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plasma treatment
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Tab.1

X

n,

Germination indexes of alfalfa seeds stimulated

after 4 d by low-temperature plasma

PR R/ W R % REHHR/ % AR
0 43 £2.31¢ 55 +1.73" 16.45 +1.30°
20 57 £4.04° 62 +4.63" 19.89 +0.95°
40 53 £2.63" 61 £1.15* 19.15 £2.07*
60 47 +4. 04 55 +3.20" 17.10 £0. 94"
80 50 +0.58"™ 59 +2. 89" 18.30 1. 03"
100 54 +0. 82" 63 £1.73" 19.69 +1. 82"
120 52 +3.46" 63 +2.06" 19.36 0. 91
140 45 +1.15¢ 57 £1.50% 17.11 20. 18"
160 50 £0.96™ 59 +3.20" 18.24 1. 75"
180 47 +2.31% 61 £2.89" 18.35 £0. 78"
200 50 £3. 46" 61 =1.29" 18.75 +1.71
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Tab.2 Germination indexes of alfalfa seeds stimulated

after 20 d by low-temperature plasma

BEHIR/W  RER/ % REEHS % KSR
0 51+1.15° 56 +3.77° 17.05 0. 81°
20 58 £1.83" 60 =2.22"  18.82 x1.44""
40 54 £2.89"" 57 +2.63" 17.90 £0. 94
60 56 +£5.20" 56 +2.94° 18.41 1. 99"
80 56 £1.71" 62 £2.65° 18.99 +0. 64*
100 56 £4.62° 57 £2.22°¢ 18.14 +1. 61"
120 54 £1.50"" 58 +3.70° 18.44 +1.26"
140 50 +1.73¢ 55 +3.65° 17.11 = 1. 40"
160 53 £4.04"" 60 £3.59"  18.13x1.19"
180 52£2.89% 61 £2.65"  18.35£0.70""
200 53 +£1.29" 61 £4.99° 18.01 =1.39
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Tab.3 Investigation on overwinter and green-up

of alfalfa seeds treated by low-temperature plasma

BT R/W etkr 8 ThREm & /%

R W) /d

0 4.50 51.28 3.10
20 4.71 59.16 2.28
40 4.97 51.57 3.10
60 4.42 57.08 2.28
80 4.55 62.75 2.26
100 4.02 66. 53 2.26
120 4.41 53.53 3.10
140 4.67 63. 67 2.26
160 4.91 60. 00 2.27
180 4.86 60. 36 2.27
200 5.13 60. 07 2.27
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Tab.4 Growth condition of alfalfa seeds treated by low-temperature plasma

P
L TR/ W 2014 45 A 5 H

201448 H8 H

PR/ em I3 A HL B/ cm R

0 31.88 £1. 642! 5.40 +0. 548" 84.50 +4.324¢ 16.57 £6.047¢
20 32.25 +1.753" 6.00 +1. 000" 91.33 +6. 121" 17.71 +4. 676"
40 38.38 £3.249" 6.00 =1. 000 91.17 +4. 119" 19. 14 +7. 387"
60 38.00 = 1. 604 7.40 £2.074° 84.17 £5.269° 17.71 £3. 724"
80 38.75 £1.035" 6.20 0. 837" 104. 67 £7.257° 16. 14 £6. 646°
100 35.13 +2.748° 6.20 +0. 837 97.50 +4. 722 24.43 +8.238%
120 35.00 £2.928° 6.98 +0. 045" 91.50 £7. 45" 23.43 £5.967"°
140 36.38 £2. 446" 4.80 +£0.837° 93.83 +9. 169" 27.57 £8.55°
160 41.25 £1.581° 6.80 +0. 837" 99.17 +7. 679 29.00 +7. 494°
180 40.25 £2.550™ 6.00 =0. 707 96.17 £10. 147* 16.43 +5.115°¢
200 36.75 + 1. 669°%* 6.20 =0. 837 94.17 £6.765" 18. 86 =8. 343"
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