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Effects of plant preservative mixture (PPM) on seed disinfection and
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Abstract: In order to establish a simple and efficient method for seed disinfection and aseptic seedling culture in radish
tissue culture, L16 (4°) orthogonal design, which including soaking concentration(1.0%-1.5%+2.0% and 3.0%), soaking
time(0.0.0.5.2.0 and 4.0 h) and PPM (plant preservative mixture) concentration(0.0.0.1%-.0.3% and 0.6%) in the culture
medium, was used to study the disinfection effect of PPM on radish seeds and the growth of steriled seedlings. The results
showed that the soaking concentration of PPM exhibited a significant effect on the contamination rate, but was not signifi-
cant on the germination rate, root length, plant height and hypocotyl length; the soaking time of PPM had significant effect
on germination rate, contamination rate, root length, plant height and hypocotyl length; the concentration of PPM added
in the medium had a significant effect on the contamination rate, root length, plant height and hypocotyl length, but was
not significant on the germination rate. The analysis of primary and secondary effects showed that the PPM concentration
in culture medium was the most important factor affecting the contamination rate, root length, plant height and hypocotyl
length, followed by the soaking time of PPM, and the soaking concentration of PPM was the smallest. The optimal combina-
tion A2B3C2 achieved a germination rate of 96.67%, a contamination rate of only 2.22%, a root length of 7.00 cm, a plant
height of 8.60 c¢cm, and a hypocotyl lenth of 0.73 cm. In summary, a set of simple and efficent methods with high germina-
tion rate and low contamination rate for radish seed disinfection and aseptic seedling culture are explored and developed.
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Table 1 L,(4°) orthogonal experimental design for
disinfection treatment of radish seeds

o HEEKP AL B B 771
e A B C  BIKE/Y% BWETl/h B3R /%
1CKY 11 1 1.0 0.0 0.0
2 1 2 2 10 0.5 0.1
3 1 3 310 2.0 0.3
4 1 4 4 10 4.0 0.6
5 2 1 2 15 0.0 0.1
6 2 2 1 15 0.5 0.0
7 2 3 4 15 2.0 0.6
8 2 4 3015 4.0 0.3
9 3001 320 0.0 0.3
10 3002 4 20 0.5 0.6
11 3003 1 20 2.0 0.0
12 3 4 220 4.0 0.1
13 4 1 4 30 0.0 0.6
14 4 2 330 0.5 0.3
15 4 3 230 2.0 0.1
16 4 4 1 30 4.0 0.0
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Fig. 1 Germination and aseptic seedling growth of radish seeds under different treatments

(Image number is the treatment number )
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Table 2 Effect of PPM on the disinfection of radish seeds and the growth of aseptic seedlings

Ab 7 G HE REFEI% TTHH 1% A /em Hi/em A /em
1(CKD AlBICl1 100.00+0.00 a 65.56+1.92 a 2.17+0.81 def 6.10+0.51 def 0.40+0.10 ¢
2 A1B2C2 95.56+1.93 abcd 4.44+1.92 de 8.00+0.60 a 6.80+0.15 cde 0.83+0.06 a
3 A1B3C3 95.55+3.85 abced 2.22+1.92 de 2.47+0.25 de 5.40+0.89 fg 0.50+0.10 be
4 A1B4C4 93.33+3.34 cd 1.11£1.92 e 1.50+0.36 efg 3.93+0.96 h 0.37+0.12 ¢
5 A2BIC2 97.78+1.92 abc 2.22+3.85 de 5.53+0.78 b 7.33+0.83 bede 0.67+0.06 ab
6 A2B2C1 95.56+1.93 abcd S51.11£1.92 b 4.47+0.25 ¢ 8.80+0.36 a 0.47+0.15 ¢
7 A2B3C4 95.56+1.93 abed 0.00+0.00 e 1.57+0.90 efg 3.83+0.76 h 0.70+0.10 ab
8 A2B4C3 95.56+1.93 abed 3.33+3.33 de 5.90+0.26 b 5.97+1.18 ef 0.73£0.15a
9 A3BIC3 97.78+1.92 abc 2.22+1.92 de 1.53+0.31 efg 3.70+1.04 h 0.43+0.06 ¢
10 A3B2C4 94.44+1.93 bed 6.67+0.00 d 0.73+0.23 g 3.63+0.46 h 0.37£0.15 ¢
11 A3B3Cl 94.44+1.93 bed 31.11+£1.92 ¢ 7.57£0.40 a 8.53+0.91 ab 0.70+0.10 ab
12 A3B4C2 93.33+3.34 cd 1.11£1.92 ¢ 6.23£1.05b 8.20+0.44 abc 0.67+0.15 ab
13 A4B1C4 98.89+1.92 ab 3.33+3.33 de 1.30+0.36 fg 3.93+0.95 h 0.37+0.06 ¢
14 A4B2C3 95.55+3.85 abed 3.33+3.33 de 0.73+0.23 g 4.60+0.92 gh 0.30+0.00 ¢
15 A4B3C2 95.55+3.85 abed 3.33+3.33 de 6.47+1.14 b 8.60+0.60 ab 0.67+0.06 ab
16 A4B4Cl1 92.22+1.92d 31.11x1.92 ¢ 2.93+0.50d 7.40+0.36 abed 0.73£0.15a
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P VS E S A LIS 2 NS SN 7 3 TN7
KR AN 55 35 5 IR TR TR R 2F R LI5S R
K kR A MR 2 B 3 R 55 7R 5 PPM
WBE TG e ARG 1T IRl KA 2
Iy AR NTE N
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Table 3 Analysis of variance of the result of various factors on disinfection effects and growth indicators of aseptic

seedlings
5 ZE KR izt df M85 i ¥ F P Sig.
PPM KRR 3 10.201 3.400 0.567 0.640 >0.05
B (A) Ep 3 532.176 177392 4615 0.008 <0.05
ESIS 3 15.369 5.123 2.410 0.082 >0.05
Wi 3 5.057 1.686 2.160 0.109 >0.05
RNARIS 3 0.121 0.040 1.864 0.152 >0.05
PPM R 3 158.458 52.819 8.802 0.300 <0.05
B (B) 5 e 3 828.472 276.157 7.184 0.001 <0.05
ESIS 3 24.559 8.186 3.851 0.017 <0.05
R 3 12.079 4.026 5.160 0.004 <0.05
RS 3 0.291 0.097 4.492 0.009 <0.05
RE IR dE R 3 2.775 0.925 0.154 0.926 >0.05
PPM /R (C) TG 3 15 834.028 5278.009 137.312 0.000 <0.05
LSS 3 185.771 61.904 29.124 0.000 <0.05
MR 3 142.051 47.350 60.679 0.000 <0.05
RS 3 0.467 0.156 7.222 0.001 <0.05
F4 ZFARME MIFESEREREZIMARESITER
Table 4 Range analysis of various factors on the indicators of disinfection effects of radish seeds
fabr 5ES K1 K2 K3 K4 Wz (R W Fogd G
R LR E (A 1153.33 1153.33 1140.00 1 146.67 3.33 B>A>C A2BI1C3
R IR (B) 1183.33 1143.33 1143.33 1123.33 15.00
FEFRBIRFE(C) 1146.67 1 146.67 1153.33 1146.67 1.67
g = R E (A 220.00 170.00 123.33 123.33 24.17 C>B>A A3B3C2
RN R] (B) 220.00 196.67 110.00 110.00 27.50
IR E (O 536.67 33.33 33.33 33.33 125.83
R RIEIRE (A 42.40 52.40 48.20 34.30 453 C>B>A A2B3C2
R E] (B 30.03 41.80 54.20 49.70 6.04
BEFRIEIRE (O 51.40 78.70 31.90 15.30 15.85
P IR E (A 66.90 77.80 72.20 73.60 2.73 C>B>A A2B3C2
I 18] (B) 63.30 71.60 79.10 76.50 3.95
FEFRHAE (O 92.60 92.90 59.00 46.00 11.73
RS BIHE (A 6.30 7.70 6.50 6.20 0.38 C>B>A A2B3C2
IRV (B) 5.60 5.90 7.70 7.50 0.53
FEFRHRPE (O 6.90 8.50 5.90 5.40 0.78

itk — 0 I UE B A AL AR HE A2B3C2 A B b
FhFIH BT W AE KR, AR A2B3C2. W)
AEFE 15 FIIR SR B4 AL BE (1%NaClO 314 # 10 min,
TR KM 4 OBATHEARK . S5 R R, KA
PR B A B2 (1) e % 35 v T A R 15 R f A A
L A2B3C2,3 AR A 1)K 2 R R AR
RHH KT 0 2 5 (3R 5) . & MfiE 1.5% PPM %}
B NFFIRIE 2 h 5, T 0.1% PPM (1 1/2MS
B dk BRI AR AR R %N 96.67% 15
LN 2.22%, HR K 7.00 em, ¥k 5 8.60 cm, T R %
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Table 5 Comparison of the effects of sodium hypochlorite,

treatment 15, and optimal treatment on radish seed
disinfection and aseptic seedling growth

e RIS, hEFE WK/ e/ R
% % cm cm K/em
WERM  9333a 17.78 a 6.93a 857a 0.77a
LbFE 15 95.55a 333b  647a 8.60a 0.67a
B 96.67a 222b 7.00 a 8.60a 0.73a
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