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Abstract; [Objective] The research investigated the effects of drought stress on seed germination and
seedling growth of Platycodon grandi florum (Jacq. ) A. DC. [Method]) Indexes such as germination ratio,
germination vigor, germination index,and vigor index of Platycodon grandiflorum seed and free proline
content,soluble sugar content, activities of antioxidant enzymes, and mass fraction of MDA in Platycodon
leaves were determined and compared by treating the seeds with PEG-6000 at different concentrations of

5%,10%,15%,20% . and 25%. The effects of drought stress on seed germination and seedling growth
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were also studied. [Result] With drought stress,initial germination time of seeds was delayed. Germination
ratio,germination vigor,germination index and vigor index of seed as well as radicle length,embryonic bud
length,root/shoot ratio,and fresh weight of seedling were significantly lower than the control. With the in-
crease of drought stress,these index reduced fatherly. Drought stress could more clearly inhibit the growth
of radicle than the growth of embryonic bud. With the increase of drought stress level, the Platycodon
grandi florum seedling leaves gradually turned into dark green,leaf curled,and stomatal closed. The mass
fraction of free proline with 10% PEG-6000 stress was slightly higher than the control while the fractions
of other PEG-6000 stress levels were lower than the control. The content of soluble sugar was decreased by
low mass fraction PEG-6000(<{5%) stress while it was improved by high mass fraction PEG-6000(>>5 %)
stress. Compared with the control,activity of SOD in seedling leaves was significantly increased with differ-
ent drought stress degrees, while activity of POD was significantly decreased. Activity of CAT was slightly
enhanced by low mass fractions,but it was reduced by high mass fractions (=10%). Content of MDA was
higher than that of the control. [Conclusion) Drought stress significantly inhibited seed germination and

growth of radicle and bud. The inhibition of radical growth by drought stress could be one of the reasons

why the germination ratio of Platycodon grandi florum seeds in field was low.
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Table 1 Effect of drought stress on seed germination of Platycodon grandi florum
SRR Ay R/ ) =0 Y= , \ p
PEG I 550/ 7% BHE/% HiX 23R/ % B/ % B HEHCGD T VD
PEG Germination Relative . 7 . : . ; .
. . Germination vigor Vigour index Vigour index
concentration rate germination rate
0(CK) 94.8+3.35 a 100.0£0. 00 a 26.8+7.51 a 13.09+0.85 a 3.04+3.89 a
) 90.2+5.76 a 95.2+5.36 a 20.3+8.75 b 11.81+1.22 a 2.27+2.36 ab
10 53.6+34.09 b 55.7+34.35 b 2.944.04 ¢ 6.11+4.16 b 0.33£0.21b
15 13.4£17.29 ¢ 13.84+17.77 ¢ 0.1£0.22 ¢ 1.324+1.62 ¢ 0.01£0.02 b
20 1.4£3.13 ¢ 1.4£3.18 ¢ 0 0.13£0.28 ¢ 0
25 0 0 0 0 0

TE RSB 5 AR AN /N i R84 AL BRI 72 P<<0. 05 K257 B3, TRE.
Note: Different lowercase letters in each column show significant difference among different PEG concentrations at P<C0. 05. The same be-

low.
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MFE 2 0] LLF H L PEG-6000 i 5 41 i A5 40 11 fof i
i R AR A IR AR A /PR 2 A 38 A0 R B
WA o B ) 5 43 5 PEG-6000 X 4% 45 4y 15 A= K
e bR 1 5% e 280 R ] I B 4 4 (<<500) PEG-
6000 4b 3 & i B IR ZF K VIR /IR ZF KN d s 6000 LB [E] 7 7E 3% 22 5L T PEG-6000 J5i & 4
Jh b 3 AR AR B HR AT BRI H 25 SR L BRI RO &y i e T R TG S R
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Table 2 Effect of drought stress on seedling growth of Platycodon grandi florum

ISPA
w

PEG JEH 0%/ Y N 9 % e y
R % B IS/ mm WA K /mm W K/ 3 K 4y 8
PEG Embryonic bud . . . . .
. Radicle length Radicle/embryonic bud Fresh weight
concentration length
0(CK) 3.74+0.37 a 21.3+2.70 a 5.72+0.372 a 0.23740.303 a
5 3.44+0.12 a 17.54+2.46 b 5.17£0.756 a 0.18340.174 ab
10 2.7£0.56 b 11.043.40 ¢ 4,0940.468 b 0.05040.017 ab
15 1.4+0.82 ¢ 3.8+£2.57d 2.19+0.318 ¢ 0.01040.009 b
20 0.240.45d 0.54+1.02 e 0.46+0.024 d 0.002+0.004 b
25 0 0 0 0
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SEAIPRY i k7L WA S RN G S L T Y SR

K G375 B S R AE W) 2SR AR 0 A L A T R &)y v A AR AR 1 2 0 DL 3% 3
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Table 3 Effect of drought dress on morphological characteristics of Platycodon grandi florum seedling
PEG Jfiix/ 9 - . =
Eﬁpﬂé({%%&/ﬁ ZHE R ZHE YA
- Symptom of damage Grade
concentration
. M R R S Ak TR R R TG A2 R AL
0(CK) . . . 1
The leaf color is normally bright green,leaves are flat and large,no symptom,and stoma is open
5 M L TR 2 S Ak TR R R TG A2 IR L AL T 1
The leaf color is normally bright green,leaves are flat and large,no symptom,and stoma is open
. U F U R 69 O BB N L T ,
The leaf color is deep,some leaves curled,leafl area is smaller,and some stomas are open
15 Ve S B e o L W TR AR N 5 e I S i 9
5 . .
The leaf color is deep,some leaves curled,leaf area is smaller,and some stomas are closed
Dl RS A5 {0l o3 G T A T A N W { W S ]
20 The leaf color is dark green, most leaves severely curled, leaf area is small, and stoma is 3
closed
iR RR G AT 5 Al AR /N R e AR 8 AL G
25 The leaf color is gray green. all leaves severely curled,lower leaf becomes yellow,and stoma 4
is closed
B 3 A LUAE . 54O . LR &40 80 UER . W B2 FAE R 2 PEG-6000 5T & 43

(<520 PEG-6000 &b B A8 4Jy 1 it (0 5 4 AL T

QORI NG A TGRS | R PR GRE R T e it
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Table 4 Effect of drought dress on contents of osmotic regulation substances in Platycodon grandi florum leaves

e o s F 3 S B i A i/ F s M
peG gz PEMER TR bG sy PANAR TR
PEG concentration e ml ) ¢ pgrml) PEG concentration Cpg: m ) ( pgeml™D)
Free proline conten  Soluble sugar content Free proline conten  Soluble sugar content
0(CK) 3.56+0.32 a 186.9+9.23d 15 3.02+0.17 b 296.549.03 a
5 3.4040.41 ab 175.9£7.96 d 20 3.06+£0.22 b 233.4+7.58 ¢
10 3.97+0.28 a 274.8+8.54 b 25 2.99+0.15 b 222.3+8.21 ¢
M2 4 W LA L B PEG-6000 Bk ip ¥y J-8(=1520) PEG-6000 b B &) i 14 17 25 I 2 12 &
BT RS A AT 0 S R R DA Ry R BT XML & 424 5% PEG-6000 4b 3

LG H £R 8 4K L 24 PEG-6000 i 4350 10%
I 9t 8 i 2 R 5 e K R K AE . 3. 97 pg/mL, PEG-
6000 Jo i 43 B A 15 00 el vl i M b 2 45k 38 ) e KA
N 296.5 pg/mL, 2 J5 i PEG-6000 Jif it 43 % 4k 22
BRI &I T . 5% A, 10% PEG-
6000 Ab 3 &1y v 1) i 2 R 2 T WS = T 0SB, 506 &b
(1% i 2= 2 1 ket AU X IR 2 SR ORI 3 v O A

b A &Iy R T WA T X B G T A 4
w102 19 PEG-6000 4b ¥ j5 H & & 3% & T
X HE
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+ 5 38 Ak PR S AS A4 i 7 SODLPOD #
CAT 3 Pt S Ak 1 5 P 12 B I i 0 fk 2¢ 7= ) MDA
TRENARENILES,
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Table 5 Effect of drought stress on activities of antioxidant enzymes and content of
MDA in Platycodon grandi florum leaves
PEG #4380/ % SOD/ POD/ CAT/ MDA/
PEG concentration (Uemin teg ) (Uemin ! eg 1) (Uemin 'eg 1) (pmol » g~ 1)
0(CK) 0.49640.13 ¢ 1.5134+0.10 a 23.80+2.13 a 0.15740.04 e
) 1.5394+0.32 b 0.49140.06 d 25.51%+1.76 a 0.19240.02 e
10 2.08940.26 a 0.70340.04 ¢ 18.904+0.89 b 0.48240.03 ¢
15 2.01940.28 a 1.0324+0.09 b 17.28+£1.10 b 0.68340.05 b
20 1.867+0.31 b 0.98040.08 b 15.6140.83 ¢ 0.90840.06 a
25 1.532+0.14 b 0.79640.03 ¢ 13.63+1.32d 0.25140.04 d
MRS A] LUE . 50k B LG A [R] BT 6 0 3K 5 W B

PEG-6000 &b ¥R J5 A5 AE 4 i it 7 () SOD {5 : 1 @
ETH M POD 3F M3 R B, KT & 2
(<5%)PEG-6000 4b B 5 1 B CAT 175 1 %5 %F B W%
AIFE LA 2R OR B E, B TR (=100)
PEG-6000 Ab#E At F i) CAT 1 P55 0T B G 25 B AR5
R A B (>=10%) PEG-6000 &b B 41 i i F- 4
MDA & ¥ 8 3% = T X

Bt 52 a0 AR B A 3, CAT 15 Pk 52 0 8 T R%
¥ SOD, POD 3% o & MDA £ & 4 5 “ g
it £k 28 4k, B PEG-6000 b B 5 & 43 %k (4 389 im » 3
SRR R BT BRI KMEE NIRRT
%38

TR YA KNS — MY T 5
JR 300 25T o T TR RS 2 G S 5 ] B o
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St~ 55 3 X A A s B ) A5 . BRI TS T Y AR
bS5 A P 1A 1 Pl 3 A A R R 0 T A
F A A X T 5 0 B A T R LR T AR Ak 1 T
FfE M 25 0. F Rl T, fRE L
FLOT AU L SOD R B FE L CAT 36 4 F F
25D EF R POD 36 o £ 5% L o B T 52 aa A
EFE L AEE AR, REAEL T SOD I AR 1k
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401 A 60 2 B0 2 A8 )y 1) K

Ui B il S R A T I MR ZE R R N BT T2 1
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