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Effects of low temperature and GA, on germination and contents of carbon-nitrogen metabolite
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Abstract; Effects of low temperature (4 °C) and 300 mg + L™' GA, on morphology of cotyledon, epicotyl
and leaf primordium and contents of carbon-nitrogen metabolite ( including starch, soluble sugar and
soluble protein) and endogenous hormone (including ZR, TAA, ABA and GA) in seed germination
process of Paeonia suffruticosa ‘ Fengdan’ were researched. The results show that epicotyl of P.
suffruticosa ‘ Fengdan’ seed germinates and is slender at the 11th day after GA, treatment, and that
germinates and is thick and strong at the 27th day after low temperature treatment. Seedling germinated
from seed treated by low temperature has larger leaf, common height, better development root, more and
long fibrous root, its growth status is totally better than that in the control and GA, treatment groups.
Compared with the 3rd day after treatment, contents of starch, soluble sugar, ZR, TAA and GA in seed
embryo increase and ABA content decreases at the 27th day after the control and low temperature
treatments and at the 11th day after GA, treatment, while soluble protein content in seed embryo
decreases at the 27th day after the control and low temperature treatments and that changes un-
significantly at the 11th day after GA, treatment. The relative molecular weight of electrophortic bands of
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seed protien in all treatment groups mostly concentrate in 12 000-80 000, and color of protein bands at
the 27th day after the control and low temperature treatments is darker than that at the 11th day, but
number of bands has no change. It is indicated that both lower temperature and GA, treatments can lead
to changes in contents of carbon-nitrogen metabolite and endogenous hormone in seed embryo of P.
suffruticosa ‘ Fengdan’ , and can promote seed embryo development and epicotyl growth, while low
temperature treatment is more beneficial to epicotyl germination and seedling growth.

Key words: Paeonia suffruticosa ‘ Fengdan’ ; seed germination; low temperature; GA, ; carbon-nitrogen

metabolite ; endogenous hormone
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temperature (4 °C) treatment, respectively; 9-11
8th and 11th days after 300 mg - L™' GA, treatment, respectively.
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Cotyledon morphology in the 3rd, 8th, 11th and 27th days after the control treatment,
respectlvely, 5-8: MBIHARIE (4 °C)AESEE 3 258 5 11 %LI;{" 27 %?ufﬂ@ﬁ;
4354 300 mg + L™ GA;AbFHJ 5 3 56 8 RISH 11 RFIHIEDS

Cotyledon morphology in the 3rd, 8th, 11th and 27th days after low
Cotyledon morphology in the 3rd,

SHIEE AL

Fig. 1 Change in cotyledon morphology of Paeonia suffruticosa ‘ Fengdan’ seed after different treatments
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1-3: XJ HA 4L B The control treatment; 4 —6; {EE (4 C) A Low
temperature (4 °C) treatment; 7-9: 300 mg - L™' GA; 402 300 mg - L™
GA; treatment. 1,4,7: W%ﬁl‘ﬂ'x Seed external morphology, 2,5,8: F#k
e ?L}: FHEAE HT ﬁhﬂ‘] JE 2 Morphology of cotyledon and eplootyl after
removing endosperm; 3, 6,9 #| 2 F 0 J5 L Rl A0 o R B S

Morphology of epicotyl and leaf primordium after removing cotyledon.
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Fig. 2 Comparison on epicotyl morphology of Paeonia suffruticosa
‘Fengdan’ seed after different treatments
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1. X T8 % 7 1 H Seed in the control group germinated for seven
months; 2 {[(.{5'1(4 C )ﬂ‘iﬁ}ﬁﬁ%ﬁﬁk 4 4~ H Seed germinated for four
months after low temperature (4 °C) treatment; 3; 300 mg - L' GA;4bFf
JE R FH % 2 4 H Seed germinated for two months after 300 mg + L™ GA,

treatment.
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Fig. 3 Seedling morphology of Paeonia suffruticosa ‘ Fengdan’ in
different treatment groups
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Table 1 Dynamic change in contents of starch, soluble sugar and
soluble protein in seed embryo of Paeonia suffruticosa ‘ Fengdan’ after

different treatments ( X+SE)"

DAT

SC/ %

SSC/ %

SPC/pg + g7

X 8% The control

3rd 11.733+1.930b  18.875+7.119b  42.827+1.385a
8th 31.911£10.494a 23.370+6.294ab 42.386=1. 164a
11th 28.254+9.403a  25.204+9.946a  42.407+1.442a
27th 30.582+0.749a  22.499+1.696ab 41.947x1.660a

&7 Low temperature (4 °C)

3rd 26.103+9.631a  9.751+0.819b  51.098+2.243a
8th 33.382+3.211a 13.171+2.954b  44.963+0.444b
11th 26.508+4.925a 13.345+2.669b  45.270x1.689b
27th 34.575+1.623a  26.051%1.389a  39.259+1.756¢

300 mg « L7' GA,

3rd

16.542+3.602a

17.638+7.958b

46.335+1.626a

8th 23.852+4.791a
11th 22.370+3.880a

29.476+10.325a
28.534+2.432ab

43.096+5.006a
46.550+3.330a

DDAT; Ab B J5 K %X Days after treatment; SC; ¥E#} & ## Starch
content; SSC: Al VAEMERES 1= Soluble sugar content; SPC. A 4142
)5 & 1 Soluble protein content. [G3) AR B NG b 26 R R —
Ab B ZH AS ) b RS R] 2% 5 5 2% ( P<0. 05) Different small letters in
the same column indicate the significant difference ( P<0.05) among
different treatment times in the same treatment group.
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Table 2 Dynamic change in endogenous hormone content in seed embryo of Paeonia suffruticosa ‘ Fengdan’ after different treatments

(X+SE)Y

sl SIBEIEPN i

WIRER I & 2/ g - g™

Content of endogenous hormone

Treatment Days after treatment

ZR

TAA ABA GA

X #8 The control 3rd 5.996+0.030b

8th 7.832+0.592a
11th 7.862+0.551a
27th 7.987+0.131a
fiKIE Low temperature (4 °C) 3rd 8.029+0.405ab
8th 7.778+0.040ab
11th 7.345£0.700b
27th 9.262+0.747a
300 mg - L' GA, 3rd 7.104£0.878a
8th 6.479+0.338a

11th 7.740+0.381a

43.782+3. 646a
43.245+3.766a
50.424+2.050a
47.186+4.563a

144.943+14.361a
150.212+14.827a
133.864+16.675a
132.049+14.911a

8.750+0.375d
10.747+0. 123b
9.603+0.226¢
12.111+0. 163a

46.070+6. 638b
43.181+4.157b
47.300+5.730b
55.092+3.256a

146.816+17.080a
142.050+15.989b
130.370£19.275¢
129.582+0.388¢

9.937+0. 146ab
9.255+0. 604b
8.630+0.633b
11.502+0.484a

40.880+5.177b
39.797+2.224b
49.248+4.492a

139.960+13. 005a
130.727+1.719b
129.544+18.536b

10.830+1.696b
16.349+0. 829ab
21.081+2.471a

O &3 H AN [ /NS Pk 3 7 [R] — A B ZH A [R] A 3 ) 2% 5 5 35 (P<0.05) Different small letters in the same column indicate the significant

difference ( P<0.05) among different treatment times in the same treatment group.
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SR 1 IR B8 25 B 5 S AR

AR 3 i
Relative molecular
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1,2,3: 7150 300 mg « L' GA; fIRif (4 °C) A0 REAE IS 55 11 Kb
FHE R ALK ST Protein electrophoretic bands of seed in the 11th day
after treated by 300 mg - L™' GA;, low temperature (4 °C) and the
control, respectively; 4,5 43BN {KIE (4 °C) FIXS BRALBR S 55 27 Kb
FEHAFA KA Protein electrophoretic bands of seed in the 27th day
after treated by low temperature (4 “C) and the control, respectively; M:
Marker.

4 ZARELAEFRFEBERE SDS-PAGE ik E %
Fig. 4 SDS-PAGE electrophoretogram of seed protein from Paeonia
suffruticosa ‘ Fengdan’ after different treatments
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