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Effects of different soaking treatments on seed germination and seedling growth
of Platycodon grandiflorum
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Abstract: Objective To investigate the effects of different soaking treatments by KNO3;, KMnO,4, H,0,, GA;, and distilled water for
different times on seed germination and seedling growth of Platycodon grandiflorum. Methods Adopting a double-layer filter paper
culture method, the seeds were cultured in the 12 h illumination light incubator at 25 ‘C, and the germination energy, germination
percentage, germination index of the seeds, and the root length and the shoot height of the seedling were recorded. Then the data were
analyzed. Results The best soaking treatment to break seed dormancy, promote the seed germination, and improve the seedling
growth of P. grandiflorum was with 0.150 g/L GA; for 24 h. In addition, another effective soaking treatment is using 0.005 g/mL
KNO; for 12 h. Conclusion The appropriate soaking reagent and time for the seed germination of P. grandiflorum are obtained,
which could provide the guidance for seedling and artificial cultivating P. grandiflorum.
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Table 1 Treatment with four kinds of soaking reagents

at different concentration
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Table 2 Effects of treatment with distilled water for different soaking time on seed germination
and seedling growth of P. grandiflorum
Bl Th) B | % REFFE 1% REFFREL MK /em i /cm
X i 50.00+ 1.00a 50.67+ 433 a 12.49£0.05a 1.3210.01 a 0.51£0.01 a
12h 51.33+ 933 a 5233+ 833a 16.23+5.61 a 1.32+0.07 a 0.51£0.01 a
24h 50.00+21.00 a 50.33+10.33 a 12.18+1.04 a 1.27£0.07 a 0.47£0.09 a

[F SIS AR AN R AN'E P BERORTE 5%k EZER B, TREA

Different lowercase letters in same column mean significant differences at 5% level, same as below
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Table 3 Effects of KNO; at different concentration and soaking time

on seed germination and seedling growth of P. grandiflorum

B REIREE / (mgmL™) RS 1% KEAHE % KR MWK /em HifE /cm
gy - 50.00% 1.00bc  50.67% 433de  12.4940.05 ef 132+001ab  0514+001b
12h 5 62.67+ 9.33a 65.0021.00 a 19254+0.29a 1.694£0.01a  0.67+0.01a

10 59.67+12.33a 61.00+21.00ab  15.07+1.55b 143£0.01ab  0.61£0.01 ab
15 50334£2033bc  51.67+1633de  13.61+073cde  143+001ab  05240.01b
20 46.00%13.00 ¢ 49.00% 1.00¢ 11.5740.13 f 140£0.01ab  0.54+0.02 ab
24h 5 59.67+ 6.33a 60.00+ 1.00bc  14.6430.43 be 0914£0.09¢  037+0.01d
10 5433+ 6.33b 5533+ 533cd  13.78%0.74 cd 130£0.10ab  0.49+0.02 be
15 51334 9.33b 5200+ 4.00de  12.62+£037def  12240.13bc  0.38+0.01 cd
20 33.00+ 1.00d 3867+ 233 f 8334075 g 052+0.09d  0.34+0.04d
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h (P AL BERS 5 TR 12 h (AL BE, (HH A Rk
[ KMnO4 & F 12 h A1 24 h AL 3R )5, RS READ T
()R 2 A R 2 26 WA T X e 2 mg/mL A 4
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Table 4 Effects of KMnO, at different concentration and soaking time

on seed germination and seedling growth of P. grandiflorum

BRI R / (mgmL™) R % REFH % RHEH WK /em Wi /om
X HE - 50.00+1.00 ab 50.67+ 4.33abc  1249+0.05abed  1.3240.01d  0.5140.01ab
12h 2 513342433ab  5533+1733ab  13.05+1.18abc  1.72+0.01a  0.45+0.01 be

3 43334 933bc  49.67+1433abc  10.66+0.48 de 13440.02cd 0434001 ¢
4 47.67+1433ab 5033+ 633ab  12.78+030abc  1.344+0.01cd 04310.02¢
5 37334+1233¢  4133+1233¢ 9.96+5.69 ¢ 1.524£001b  0.54+0.01a
24h 2 5467+1633a  57.67+1033a 14.314+0.02a 13940.01cd  0.36+0.01d
3 46.00+ 3.70abc 4933+ 833abc  12.23+132bed  1.3440.0l1cd  0.3940.01 cd
4 46.33+14.33abc 4933+ 83labc  13.77+1.10ab 13440.02cd 0444001 ¢
5 4267+1233bc  47.00% 400bc  11.08+0.63cde  1.440.01bc  0.4140.02 cd
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REPE MRS RERP T A 2R R CEF SRR 2F R4, I
H10.150 g/L GA; 3FPALEE 24 h I ks 5
0.200 g/L GA3 i/ 12 h F10.150 g/L GA; iZFf 24 h
Ao T R AR 4 P (AR R e T B A AN, 3L
RACFIGE T AL EE (R 6). Mk, nTLAH,
AR TR P AN RPN (] 1) GA5 Ab AT DA iE
FERiRh 7 A P L 0.150 g/L 35 24 h fefd, IF
REAR LR RE S TR A
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Table S Effects of H,0, at different concentration and soaking time

on seed germination and seedling growth of P. grandiflorum

AT AR/ % KER | % KEEHE % KA TRER K /em Hifd /cm
pagisy - 50.00%+ 1.00 be 50.67+ 4.33de 12.49+0.05 ef 1.3240.01 ab 0.51+0.01 b
12h 1.0 52.67+ 633 a 5533+ 2.63a 12.92+0.72 a 1.52+0.01 ab 0.51+0.02a

2.0 52.00+ 5.20 ab 55.33+1033 a 12.78+0.43 ab 1.75+0.08 a 0.57£0.01 a

3.0 50.33+ 2.33 abc 5533+ 533a 12.75+0.08 a 1.72+0.01 a 0.51£0.01 a

4.0 4433+ 233¢ 51.67+ 833 a 10.77£0.61 ¢ 1.33+0.01 b 0.57£0.06 a
24h 1.0 4533+ 9.33bc 50.68+ 2.13a 11.4610.15 be 1.52+0.03 ab 0.53+0.01 a

2.0 4733+ 2.33 abc 56.67+ 233 a 11.2140.23 be 1.54+0.13 ab 0.51+0.10a

3.0 4533+ 1.33bc 52.00+ 3.00a 10.51+0.16 ¢ 1.73+0.01 a 0.51£0.05a

4.0 35.00+12.00d 41.00+ 5.71b 8.344+0.72d 1.38+0.08 b 0.52+0.05a

%6 ARREFBIRE. FERIZMETEH GA; LB EEM FELAMGNEERKNEZM

Table 6 Effects of GA;at different concentration and soaking time
on seed germination and seedling growth of P. grandiflorum

BRI TR /(g L) KER | % KEHR | % KA TREL K /em HiH /em
X - 50.00x 1.00d 50.67+ 4.33d 12.49£0.05¢ 1.32+0.0lab  0.51=0.01b
12h 0.010 5833+ 4.33bc 6033+ 0.33abc  1447x031bc 1.17£0.01b 0.49£0.02 b

0.150 60.33+ 9.33 ab 62.00x 7.00 ab 16.381£5.02b 0.92£0.01 ¢ 0.43£0.01 b
0.200 59.00x 9.00 ab 61.00t 3.10ab 16.33£1.04b 1.65+0.02 a 0.76£0.02 a
0.250 55.00+ 3.70bed  56.33+ 4.03bcd  16.01£0.09b 1.13£0.0l bc  0.48+0.05b
24 h 0.010 54.67+ 433 bcd  59.67+ 233abc  1441%+032bc 1.20+0.01b 0.4610.04 b
0.150 65.67% 6.33a 66.331£10.33 a 18.92+1.09a 1.59+0.07 a 0.73£0.32a
0.200 51.67x 6.93 cd 59.00+ 8.10abc  14.87%+0.67b 1.19£0.02 b 0.46%0.16 b
0.250 51.00+21.00d 52.67x 9.33cd 15.77£0.27 b 1.20+0.03 b 0.45£0.03 b
4 g RAFAEZE ST o

M L S A R W], RERER A R SS
AT AL, ATUABR Al A 283, et Smi e
ey AEA [RGB AN R] SR S AT ol i T EL 2

KNO; b BEZ5 R K, FR 20 mg/mL KNO; 4F,
AR F TR E IR E ) KNOs 32 Fh AL B ) v] DUAE 3E S
MR R R RS A K. i, AREE HY/K
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