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Abstract: Objective To investigate the regulation mechanism of enzymes and endogenous hormones of different stages of Paris
polyphylla Smith var. chinensis seed germination, aiming to provide scientific basis for taking effective treatment measures during the
different stages of seed dormancy and germination to increase seedling emergence rate. Methods The morphological differences of
different stages of P. polyphylla Smith var. chinensis seeds germination after treatment with variable temperature stratification were
observed and measured. Activities of superoxide dismutase (SOD), catalase (CAT), peroxidase (POD), malic acid deoxy enzyme
(MDH) and 6-phosphate dehydrogenase (G-6-PDH) were determined by routine physiological and biochemical methods. Levels of 6
endogenous hormones, named indole acetic acid (IAA), gibberellin (GA3), abscisic acid (ABA), salicylic acid (SA), Trans-Zeatin (TZ),

and jasmonic acid (JA) were quantitatively determined by mass spectrometry. The correlation among enzyme activity, endogenous

ks BHEA: 2017-08-02

BEEWE: HFHFEATE (ZYBZH-Y-FJ-09); AztEiT W ABFEI (201507002); 48 A 25 KRR BT AR LT (2014R1018-11,
2015R1018-13, 201507002); H&EEA LMV El =B I H7 A B Wi B 918 (STIT2017-2-8)

fEZ I 7R (1980—), BHIEMFC 5L, FEMNFh 2 BEA A SRR 5T. Tel: 13706945809  E-mail: 363801575@qq.com

HEEEE  EHEM (1961—), BFUR, FENHEFGMFE &I T T . Tel: (0591)87880041  E-mail: tjy836@163.com

BT A (1976—), BUERRRFTGL, FTNF PP 7T, Tel: (0591)87880041 E-mail: xianzhizhou@126.com



* 4756 ¢ ¢ # % Chinese Traditional and Herbal Drugs 35 48 % 222 #f 2017 11 A

hormone content and embryo rate during seed germination was studied. Results In the stages of non-germinating, epicotyl dormancy and
upcoming emerging of P. polyphylla Smith var. chinensis seeds, seed weight and embryo rate increased gradually; the activities of SOD and
POD increased gradually, while activities of CAT and MDH decreased gradually. The G-6-PDH activity levels showed two peaks and the
levels of non-germinating stage and stage before epicotyl elongation after germination were obviously higher than those of other stages. The
contents of IAA, GA;, ABA and JA increased gradually, and the contents of IAA and JA were significantly higher in the upcoming emerging
stage than those of other stages (P < 0.01). The contents of TZ and SA increased first and then decreased. TZ levels of cotyledon differentiation
stage and endosperm maturation stage were obviously higher than those of other stages (P < 0.01). SA level was highest in the early stage of
emerge, and the levels of SA in germinating radicle just breaking through the seed coat stage and endosperm formation stage were second. The
change of CAT enzyme activity was negatively correlated with embryo rate, and the content of IAA and JA was positively correlated with
embryo rate. Conclusion CAT could inhibit the growth of embryo, and IAA and JA had positive effects on the growth of embryo.

Key words: Paris polyphylla Smith var. chinensis (Franch.) Hara; germinating stage; enzyme activity; endogenous; SOD; CAT; POD,;

MDH; G-6-PDH
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Table 1 Mass spectrometric MRM model parameters

wED FRiZ VI AR eV AR

indole-3-acetic acid (IAA) 176.2—77.2 34 ESI
1762—103.3" 30

BC6-IAA 182.1—81.1 34 EST'
182.1-109.2" 30

trans-zeatin (TZ) 2201-136.1° 15 ESI'
220.1—148.1 15

15N-trans-zeatin 213—1373" 15 ESI'
213-1493 15

salicylates (SA) 137.1—65.2 2 ESI”
137.1-93.2° 16
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209.3—109.3 20

abscisicacid (ABA) 26321532 10 ESI
26322043 18

H6-ABA (& mbs)  2692—159.2" 10 ESI
269.2—207.2 18
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34522214 26
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Fig. 1
micro-morphology (B) (X s, n=23)
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Morphology of P. polyphylla var. chinensis seed during different stages germination of exterior (A) and
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Table 2 Morphology of P. polyphylla var. chinensis seed during different stages of germination

WA BT B FURLAE R /g 7 P45/ mm T R4/ mm 2%
I 5.14%0.14 ¢ 5.10£035a 4.091+0.31b 9.691+0.13d
II 5.89+0.74 ¢ 4.68*0.55a 4.18%£0.40a 11.04+0.68 d
11 6.10+0.21 ¢ 477+£0.73 a 4.19+0.39a 52.86+1.85¢
v 13.06+0.55b 4.9440.69 a 420+0.44a 68.931+1.97b
v 26.89t1.79a 5.20+0.73 a 4.17x£0.55a 82.20+5.10a

AHFERREZERMEZE (P<0.05, 0.01), T

Different letters represent significant difference (P < 0.05, 0.01), same as below
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Fig.2 Changes of SOD, CAT, POD, MDH, and G-6-PDH activities in P. polyphylla var. chinensis seed during different stages of

germination (X xs, n=23)
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Fig. 3 Changes of endogenous hormone contents in P. polyphylla var. chinensis seed during different stages of germination

(X xs,n=3)
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Table 3 Correlation analysis among endogenous hormone contents, enzymatic activity and embryo rate in P. polyphylla var.

chinensis seed during different stages of germination

ks SOD POD CAT MDH  G-6-PDH IAA ABA GA;, TZ SA JA i %
SOD 1.00

POD 0.90°  1.00

CAT 041 053 1.00

MDH -0.49  —0.70 0.83°  1.00

G-6-PDH  —0.62 —0.89"  0.69 0.88" 1.00

IAA 0.61 081" —0.88" —096" —0.94" 1.00

ABA 095" 098" -040 —0.53 -0.77 0.68 1.00

GA; 094" 096" -032 -056  —0.76 0.65 0.98"  1.00

TZ 038 —044  -050  —0.09 0.25 0.05  -052 —0.60 1.00

SA 0.46 073  —0.55 —091° —0.91 0.86° 0.58 0.65 —028 1.00

JA 0.48 074 —0.87° -0.83" —091 093"  0.62 0.53  0.10 071 1.00
2 0.77 0.8 -0.90" —0.81 —0.78 0.90° 0.74 067 0.18 059 0.85 1.00

CRREREAMN, P<0.05, TRFRBEMS, P<0.01

"means significant difference, P < 0.05; “means extremely significant difference, P < 0.01
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559, KGR AR A B S AR BT S 1 PR AR
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T UAABACT 84200 32, TCA #4240 PPP iR 424Kt
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