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Activity of Endogenous Inhibitor Substances in Seeds of

Paris polyphylla var. yunnanensis

ZHAO Yan, WEI Yulan, MAO Meiqin, MA Mingdong”

(School of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To study the reasons for dormancy and characteristics of endogenous inhibitory substances of
Paris polyphylla var. yunnanensis, seed germination, seedlings growth and antioxidant enzymes of three
kinds of crops in different concentrations of we studied the methanol extract from P. polyphylla var. yun-
nanensis seed coat and endosperm in order to investigate the relationship between the restraining substraces
in seed coat and endosperm in dormancy of P. polyphylla var. yunnanensis Hope to provide scientific ref-
erence for breaking P. polyphylla var. yunnanensis seed dormancy. The results showed that: (1) there
are endogenous inhibitory both in seed coat and endosperm, and the inhibitory action from endosperm is
stronger than that of seed coat. (2) Three receptor plant seedlings show different sensibility to the endoge-
nous inhibitory of seed coat and endosperm, Brassica campestris 1. ssp. pekinensis (Oil) seeds are signifi-
cantly more sensitive than Triticum aestivum (Starch) seeds and Vigna radiata (Protein) seeds. (3) Inhi-

bition by P. polyphylla var. yunnanensis seed coat and endosperm methanol extraction, the strength of
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growth indexes about seed germination and seedling are rating as: germination rate >>seedling root length
>seedling height™ fresh weight. (4) The inhibitory substances in the seed coat and endosperm cause the
physiological response of the three receptor plant seedlings, and start the antioxidant enzyme system. With
the increase of seed coat methanol extract concentration, the activities of superoxide dismutase(SOD) and
peroxidase(Pod) increased first and then decreased, while catalase(CAT) activity continued to decline. Af-
ter treatment with methanol extract from endosperm, the activities of SOD and POD were significantly in-
creased compared with control group, and CAT activity decreased significantly. The study found that there
are chemical components both in seed coat and endosperm of P. polyphylla var. yunnanensis, These
chemicals inhibited the seed germination and seedling growth of recipient plants, affected the activities of
antioxidant enzymes in seedlings. However, there were differences in the activity of the inhibitors con-
tained in seed coat and endosperm.

Key words: Paris polyphylla var. yunnanensis; methanol extract; receptor plant; seed germination; seed-

ling growth
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Table 1  Effects of methanol extract of P. polyphylla var. yunnanensis seed coat and endosperm on
germination of receptor plant
N >R G inati ate/ ?
Bl VL v ‘ % % Germination rate/ %
Donor Extrﬂc/t(c()/l';fl?n;rﬁtl()n /l\ E 25}(,‘ E
g/mb Brassica campestris Triticum aestivum Vigna radiate
0(CK) 97.784+2.22ab 68.8944.01a 64,4442, 22a
0.02 94.44=+1.11b 58.89+38. 68ab 61.1142. 94a
R R 0. 04 97.78=+1.11ab 45.56=+5. 88be 52.2242.22ab
Seed coat
0. 06 100. 00+ 0a 44,4441, 11bc 31. 11415, 67bc
0.08 93.334+1.93b 36.67+3.85¢ 21.1144. 84c
0(CK) 97.784+2.22a 64.44+2.22a 68.8944.01la
0.02 65.56+10. 60b 51.11+4.01b 47.7844. 84ab
< I 0. 04 51.11£2.94b 47,78+ 4. 84b 41.1147. 29ab
Endosperm
0. 06 8.89+1.11c 41.1146. 76bc 34.44+2.94b
0.08 5.56+4.01c 21.1146. 76¢ 20. 004 3. 85¢

T B (A b v 22 5 [ 910 A ] 5 B 7R b VR JEE I 7E 0. 05 K B 225 355 T A

Note: The data are mean=+ standard deviation; The different letters in the same column indicate significant difference among concentrations

at 0. 05 level. The same as below



2028

[N A N 7/ B S

3T E

*x2

HERMENEIFEIRANZIEEVSIEES.

R K & E K2 00

Table 2 Effects of methanol extract of P. polyphylla var. yunnanensis seed coat and endosperm on seedling root length,

seedling height and fresh weight of receptor plant

It % Seeding length/cm

# K Root length/cm ff ¥ Fresh weight/g

ZARKE Y R

Receptor Comenmation o A ok A A AL
! Seed coat Endosperm Seed coat Endosperm Seed coat Endosperm
0(CK) 1.4440.02a 1.4440.02a 3.39+0.03a 3.39+0.03a 0.07=0.00a 0.07 #+0.00a
» 0.02 1.2440.00b 0.944+0.05b 2.027+0.06b 0.9640.04b 0.0540.00b 0.03740.00b
Br%{lj?('a' 0. 04 1.0340. 04c 0.83740.06b 1.5840. 05¢ 0.45%+0.03c 0.05%+0.00b 0.02%+0. 00b
campestris 0.06 0.9040. 10c 0.5640.05¢ 1.2740. 28cd 0.3440. 04cd 0.04-0. 00be 0.03-0.00b
0.08 0.6040. 05d 0.4440. 08¢ 1.0140. 10d 0.3140.08d 0.03%+0.01lcd 0.0240.01b
0(CK) 1.2640.00c 1.2640. 00c 3.324+0.05cd 3.324+0.05a 0.03=£0.00b 0.03=£0. 00c
0.02 2.14+0. 16ab 2.20+0.05ab  3.58%40.13ab 2.96+0. 16a 0.06=+0.01ab 0.09-+0.01b
Tr/zJ;.z%m 0. 04 2.42+0.13a 2.44+0.02a 4,2240. 14a 2.30£0.22b 0.16=40. 06a 0.1040. 00b
et 0. 06 2.35%0.09a 2.27+0.07ab  4.0240.43ab 2.09=+0.02b 0.1040. 0lab 0.1340. 00a
0.08 1.71£0.22bc  2.12+£0.15b 2.76+0.07d 1.89+0.13b 0.0740. 0lab 0.1140.01b
0(CK) 4.47-0. 29ab 4,4740. 29a 2.90-0. 18ab 2.90+0. 18a 0.2240. 04a 0.2240.04b
o 0.02 4.5340. 62ab 5.80=£0. 28a 3.2440.03ab 2.79%£0.05a 0.26+0.02a 0.3840.01a
\;i;f_a 0. 04 4.7240. 78ab 5.14+0. 85a 3.6240. 20a 2.51+£0. 33a 0.2840.07a 0.4240.02a
radiate 0.06 5.36+1. 20a 2.94+0.08b 3.44+0.47a 1.9040.08b 0.34-0. 04a 0.3940.02a
0.08 2.49+0.13b 2.20=+0.10b 2.3540. 28¢ 0.83+0. 06¢ 0.33%+0.01a 0.394+0.01a

[ 785 Ak F 5 /N 22 40y IR R SRR PR AR IR B2 (0. 02
g/mL) R WAL BT 53 IR JFAE 0. 04 g/
mLL & B 3k B 05 KL B S 2 R AR U0 B AR
Tt Jz ¥ B W RE D2 3 /N 22 4y 1 2B K 5 B T e AR e U
J£ (0. 08 g/mL) 3= 45 i Ab B & 35 K X R, 410+
YEHIWL
2.2.2 BRIABRRE F2 BR . ARKERILZZ
VAL BN 1 2 40 e R A N R X 3R B R 4
YRR S e AR S B AR IR BB (0. 02 g/mL) 4b 38
Ji 347 Ll R R I 2 A L LR L X S i AR K
RO VR AR T B /N RN AR T4 AR AR
JEE 1 o R Y IR 1 Y Ak BT A5 2 B R L T A A
0.04 g/mL ¥ BB 3K 2] fie KAA , 2 Je Bl vk B3 R
P [ 2 B R A1 o (EL I B /N 22 s 47 Jd 35 v T % R
T I B 4 2 400 B i v AR TR N ST 4
T AR A T A5 TR VR L T2 4 W Ak T 1 32 3O [
BE R EAT17E 0. 08 g/mL ¥R BT 43 51 Fb X BE
EREAR T 43.07 % 71.38%

g5 Loy Hr LA EE AR 5 IRFL R A M
Tl AEL ) A - W R B A K B ) BT L AN TR Y A2 A A ) X
P W BURANE AR A ) AS () 25 B 0 i 4 U Y ek
P LS  HESEZL IR BT E T A
Tl W & 5 AR G AN ) ok BB R IR AR I A

2 P T R TR v R IR R A B AR i TN
AW Em AR IR 3 Fhsz ikl v A
T R4 VR FH v T o R R AR Vs R R FL R R 4
TRKT 32 AR ol —F 4 AR 4 40 AV R X i o i
AN P Rz R FL R SR R VRO SRR R M
AR B EIE TG T/NE R,

2.3 HEXWMTFHERREREXNZELE CAT,
SOD . POD & 4 19 % Mg

2.3.1 ZhHE CAT EME AR ZEU NEOH
CAT T P 7 45 W BE P B 32 48 VAL 3T 3 LU X AN
) P2 B A, R 23k 5 B K (| 1, A) . BiEE
ol Bz I P MR B 3 K, SR R CAT 3% PRl
Z 0 AR, HAS AL B 22 5 1 2 %%ﬁ&?&%i&
WEME T ARG CAT G G 5/0MEY)
H CAT Fﬁ%m&iﬂﬁmz@iﬁ[@ﬁﬁ@t%,@%
W B AR S G B 2 . T AR VR (0. 04 g/mL) Fif
B B v P AE G ) SRk BRI 22 A
CAT {1, [, 550 5 3= 42 WAk #E R BAH L, (1
S NE KGN CAT 15 M3 bl 4 5 %I
L VP Pt 3 B VA ke B ) 3 B W R AR (L 1, BY .
AR B (0. 02 g/mL) IR FLIR H2 AL BE A 1152 4
BT CAT I8 PE A Lot B8 i 3 B AIK L, 2 0 5 /N 4h i
19 CAT I Pk B3 e T R (B 52 300 1 72 3 R 38 3



10 4] B S LA ¢ YR AR T D R 0 5 BT 2029

200 1
180 A
160 |
140
120
100 |
80 r
60
40
20 r

a ao

B0.02 g/mL
M 0.04 g/mL
0.06 g/mL
M 0.08 g/mL

* min"")

CATE 1k

CAT activity/(U = g

200
180 [
160 [
140
120
100 |
801
60
40
20 1

* min")

. g_‘

CATIHE

CAT activity/(U™"'

BZRHE %) Receptor plants
T.A%: .89 M. /N TR
BT B AR R (A FIIRFL (B) WY B 32 42 W 0 32 1A
FEYI it CAT 35 (¥ 52 i
1. Brassica campestris; |l . Vigna radiata ;
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Fig.1 Effects of methanol extract of P. polyphylla
var. yunnanensis seed coat (A) and endosperm (B) on

activity of catalase of receptor plants

KT g RN F 4 i R CAT 36 4 5l 1
0.06F1 0. 04 g/mL ¥ B AbHL T LX) AR i 52 B AIG; #¢
0.08 g/mL W JEAH T, AR50 K/NEHH
CAT 351 43 ) & 35 % T Xt 8 89%0.86 % 1 56% .
A UL A (] 32 VAR 0 76 R TR 448 Tk 3 A 38R B R L
R A2 A A B CAT 35 M i 20 1 2 e B I
o T R IR AR, 2 W VR L v A ) BT A R A T
P4 3V T (L EL A 2 BRI Ok S 2L o 0 4 o i

2230 J2 30 40 I e SR [ 3 5 0 — 2B S IE

2.3.2 %) SOD &M Bl I AR TP R 12 42 T Ak
PRV BE B3N, 3 /NAE B sk G 4 SOD i 1 1
BAETHERER A, BT 0 0. 02,0, 04 1
0.06 g/mL ¥ T ik 3 e KAH (B 2, A) . Hd, A
ST SOD IEHEAE SN A 0. 02 g/mL 2 $2 % J5 5t
Fb X 8 S 2 T v L 22 S B TR R VR VR B Y T v T
WM R R WOR EE A F) 0. 08 g/mL B £ R F K
Fxb B s /N A R g T4 SOD I 1k R BE % 1R 4R
WP T BT AR A B B T B AT 7E 0. 08 g/mL
e B R A R T B4R (H 2% 4 SOD I P 7 45 e

—~ o) a oo a
L 200 = B0.02 g/mL
g 18r [ 0.04 g/mL
. l6r N 0.06 g/mL
3o 141 M 0.08 g/mL
w12t
gy
82 1ol
gs 10
“E 8
g of
Q 4r
2 21
0
{ I 1l 1
A 5
£ X
< bR\ b
H o0
S
< C
o & -
[0 =
z
g
a
o
n
I

S2RHE ) Receptor plants
B2 WE MR (A AR (B) B BRI 32 1
Y4 SOD i ¥ A9 52 i
Fig. 2 Effects of methanol extract of P. polyphylla
var. yunnanensis seed coat (A) and endosperm (B) on

activity of superoxide dismutase of receptor plants
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Fig. 3 Effects of methanol extract of P. polyphylla
var. yunnanensis seed coat (A) and endosperm (B) on
activity of peroxidase of receptor plants
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