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Effect of Laxogenin C on Seed Germination and Seedlings Growth of
Radish,Black Bean and Etchling

MA Hui-ling' , YE Zhan-yang® , SHANG Xiaojiao® , SHEN Wei' , LI Wei-ni®
(1. College of Life Sciences, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. College of Forestry, Northwest
Agricultural and Forestry University, Yangling, Shaanxi 712100; 3. Collgeg of Food Science and Engineering, Northwest Agricultural and
Forestry University, Yangling,Shaanxi 712100)

Abstract; Using radish seed, black bean seed, etchling seed as experimental materials, effect of different concentration of
Laxogenin C (LG-C) 0. 001,0. 005,0. 010,0. 050,0. 100,0. 500 mg/L on seed germination and seedlings growth of radish,
black bean and etchling were studied. The results showed that 0. 005, 0. 500 mg/L treatment significantly increased
germination rate of etchling seed,but each treatment had no significant influence on seedling height. 0. 050 mg/L of LG-C
was the most favorable to seedlings growth of radish and increased its overground biomass and the content of Vitamin C
was higher than that of other treatments;0. 001 mg/L of LG-C particularly increased the overground biomass and the
content of Vitamin C of black bean seedling;0. 001 mg/L of LG-C had an obvious inhibition to the root length and the
growth of fibrous roots but a obvious promoting effect to the growth of seedling diameter and root diameter of etchling
and the concentration of 0. 005 mg/L of LLG-C particularly increased its overground biological yield; At the same time,
increased the content of Vitamin C effectively. It showed that the suitable concentration of LG-C had a certain application
value in the production of sprout vegetable.

Key words; Laxogenin C(LLG-C) ;soaking of seeds;seed germination;seedling growth
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Table 1  Geographic and climate general situation of

different provenances of Castanopsis tibetana

—_— Ka dush SRR R K i EXRE TR
East North  Average annual Average annual Frostless
Provenances
longitude latitude rainfall/mm  temperature/°C  period/d
WL T
108°56 30°18 1457 16.7 232
Enshi in Hubei
118°20 27°03 1748 19.3 286
Jian’ou in Fujian
i onal ogergl
114°03 28°16 1534 17.3 228
Liuyang in Hunan
WirE R AH _ ong!
110°16 29°38' 1689 13.5 210
Sangzhi in Hunan
WA o o
110°13 28°32 1 420 15.8 240

Yongshun in Hunan

L2 WEITik

L2.1 ERELNE AR IEEEPLLESE 50 #k, R
PR RO RE W o Tl bn R R E A . Ak
KM it R YMI-A T AR s A3 & i
FrEAR, 3 IREE IR A B R RO T8
L2.2 ghfmRMHERERNE  B0FIRD 5 HE
Rt 3~5 Jr, BRI ERKBIREL AR 0. 1 g, BOABEERH
AL BAIRSH 8000 T EIRT BRI . K B BB VB 0>
JE R F 5 50 0 6 BE R 20 A 7E 663,645 nm P K
T 80 BRI S X R I E R OBAE , B AL 3 KE
BRI ARIEH SRR a K b FEY,

1.2.3 MAOEE HAMLS S LR ME  FH
Li-6400 fE#EAEA (LT 2013 4F 9 H 11 H X & FhiR 44
RYMHT R ERINE. B MERSAR . P64
A5 A A ST AR SE AT Y 1 F AT I E

Y64 H AR b4y BIFE 8:00,10:00,12:00,14:00,16:00 5 4
ATBCAMIE 1 K. WIE A igob A 33 (Pn) VSALR
BE(Gs) ZEBEH R (Tr) 8] CO, HECHESH. X
Wi 107 iy £330 52 2R R RSB, Y6 A A 3R S (PARD %
BRAEE S 2 000.1 800.1 500.1 200. 900,600,300, 200,
150,100,75,50,25,0 pmol « m™* « s7*, FH i+ E 42
FOBAMERERE CO, #REEH 400 pmol/mol, 25 i #
& 400 mol/s,
L3 HAESHT

12 Excel #f47 BB S5 T M 4b B, 5k I SPSS 17. 0
A XTI 8 (B AT T 22 43 B RURE PR 43 #T
2 HRE5SW
2.1 RFEFIRATEL A KR L

MG 55 L, IR ARE ., RFRKF
71.8% ., ZHBIMEEI,5 H 20 HEAKHSE 1 FE
M, NSRRI ML, G Bl NG

T YR R ML AR 2 A DB T K T R A R B AR AR, 3R 2
AT, B A R B B . S 15. 22 om, ) A A VR B B R
7 12. 88 cm, —F HEH 1. 18; RAEF IR MR R K, Ry
3.17 cm, BREFF R HAZ B/, 2. 61 cm, —F HWE N
L21, FEAEREN, FHRESE RG2S .E
Fik 25 5 E K,

x2 AEFIFEAES S ERR A L8

Table 2 Comparison of growth status of Castanopsis tibetana

seedlings from different provenance

- i iz it B T AR
: Seedling  Seedling diameter Leaf number Single leaf
Provenances
height/cm /cm 13:3 area/ cm?
Wb Bt
15.22+3.15b  2.9440.74ab  3.81740.52a 32.28+10. 58bc
Enshi in Hubei
R R
14.56+2.94b  2.6140.76b  3.154+0.47a  25.58=+6. 54c
Jian’ou in Fujian
iR B
12.88+2.62a 2.83+0.70ab  3.73+0.51b 29.19+9. 85ab
Liuyang in Hunan
WM R
13.76+2.76a 3.1740.73b  3.6740.56a 26.79+9. 28a
Sangzhi in Hunan
T K

14.48+3.78b  2.7040.60b  3.29+0.45b 33.29+8. 89bc
Yongshun in Hunan

T« O T3 AR v D7 22 (LSD i) ; R B R [ NE F 8RR P<<0. 05
BEER. UWFHE.

Note: Values are means SD. Values within a column followed by the different nor-

mal letters are significantly different at P<0. 05. The same as below.
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Table 3 Correlation of ground diameter and seedling height of

Castanopsis tibetana with geographic site

FETHMOKE  FHRE TR

. . Average annual Average annual Frostless
Latitude Longitude

HhBE 2B

rainfall temperature period

i
0.214  —0.220 0. 211 0. 396 0.721*%

Seedling height
iz
0. 291 —0. 182 0.781* —0. 360 —0.133
Seedling diameter
By i T AR

0.525% —0.822* 0.175 0. 430* 0. 642 *

Single leaf area

AR 0.05 KGRI b BEAR, * * 7E 0. 01 ZKF COUID L B A%

Note: * and * * correlation coefficient among the leaf photosynthetic parameters are

significant at the 0. 05 and 0. 01 level, respectively.

2.2 ARFIREIE R iR R T RBILE

MR RIS R & B LU BE Y RO R RE IR
Ne HIFR 4 AT 5 AT S B R iR R a B4R
b AHEXSEMHER /b HEYEBEER P
0.05), H, G R T BEGHZWEREME, A
3.151540. 4554 mg/g; 4R a & Bk 121 B A
PR, 2.1716+0. 2021 mg/g, K b S ERENE
WAL BUREAP IR, 2 1. 0197 £0. 2383 mg/ g, FBATEH 7]
BAMT  AFFERAAEN ARt EER. H
MHRER a FHRR b FLE MR & BRI 22 57 7 25, 47
JE AL W RAE AR SRS EEE, SR
W RN R R SR EF R E, TR o/b ER
TR 3 DMRRIRIAIA 22 540, R Fh IR E] 22 A B 3 .
SAFHRASEA AR R 2« TRIHMER b TRE
5 BRI a/b (HAE 1. 5~2. 3 Z[0), ZEA/NFLFI
I B AR RIS a/b g 2. 5910, 11 BIFEREIN
IR, SR T AEEY .
2.3 ARFIRBIE RS EESR

MR 5 AT LLE i, #0501 SR AL e S 40 P,
Tr \Gs ZERP YR H] 22 5 1.3 (P<0. 05) , 13 B 4 FEA [7] o
BE St aREARZR. Ko, ZBMIER Pn E
(4.9923 pmol » m™* + s7') , Tr {H (1. 1560 mmol -
m 2« sTH)F Gs {H (0. 0607 mmol » m™? « sTH) ¥Rk
BRR AP IR B P {62 Pn {8 & /) 9 K IR IR

= N =
x4 AEHBEAEHRHREQEEER
Table 4 Difference in chlorophyll content among different provenance of Castanopsis tibetana
i MERE a it nHERE b i SESUECS Sy WK a/ K b
Provenances Chlorophyll a content/mg + g—! Chlorophyll b content/mg « g~ Total chlorophyll content/mg + g~ Chlorophyll a/Chlorophyll b
WL Bt
2. 0480+0. 2032a 1. 01974-0. 2383a 3.0678+0. 4414a 2. 0409+0. 2777a
Enshi in Hubei
fijegeaay
1. 220040. 1392b 0. 6368+0. 8512b 1. 856940. 1966b 1. 9299+0. 2588a
Jian’ou in Fujian
17 2 B
0. 9044+40. 1363b 0. 5952+0. 2026b 1. 49964-0. 3340b 1. 58104-0. 2776b
Liuyang in Hunan
iR R
2.1345+0. 3858a 1. 01704-0. 0697a 3.1515+0. 4554a 2. 0908+0. 2362a
Sangzhi in Hunan
W R A
2.1716+0. 2021a 0. 9618+0. 1079b 3.1334+0. 3093a 2. 2615+0. 0571a
Yongshun in Hunan
=] 3 =
x5 AEMBEAEHHRSEZHREHER
Table 5 Difference in gas exchange parameters of different provenances of Castanopsis tibetana
- A HR F s SILFRE ] COz B
Net photosynthetic rate Transpiration rate Stomatal conductance Intercellular COz concentration
Provenances

/pmol » m~2 ¢ 571

/mmol » m™2 + g1

/mmol » m™2 + 571

/pmol « mol~1

WAL Bt Enshi in Hubei
FEE R Jian’ou in Fujian
WENE Liuyang in Hunan
WA F&4H Sangzhi in Hunan

WIRE A Yongshun in Hunan

3.9190+0. 7143a
4.9923=+0. 4545b
4.2637+£0. 7615¢
4. 6830+0. 5556d

3.5940+0. 3538e

0. 934740. 1361a
1. 1560+0. 1966b
0. 885540. 1383b
1. 0702+0. 1437¢
0. 690940. 1407d

0. 047840. 0075a
0.0607=+0. 0114b
0. 0455=+0. 0075¢
0. 0551=0. 0080¢
0. 0358=+0. 0070¢

251.6+15.72a
247.7+13. 80b
234.1+17. 24b
245. 7110. 45¢
222.9%17.29d
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(3.5940 pmol * m™? « sTOH 1.39 15, Tr (R Tr [EH
JINEI AR TR R (0. 6909 mmol « m™% « sTHRY 1. 67 £%,Gs
(B Gs (EH/MAIFHFFIE 0. 0455 mmol « m™2 « sT))
1. 33 £ ; Ci {8 g 12 B AR IR, Ci (B FE RN IR 0] 22 7 A
BE. WEIKEX, #MARMEL Pn.Tr .Gs HIT LI
F. HHAREBK, EEREBENEINY YL,
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RFNZE WS RAR L e IR, HILE FREARE LS
AT IR IR R TR IR

R THRATRGE A RHEZER B ENREN K

TR 4 DN EEOLE SRS AP IR A B AR N T AT
R, H3R 6 AIH, BOLE E R SR E LA
W R B B U SC, 5 B AR P IE ARG 2R M
HEREGTLAY R B E AR, 5SLEER B HIEM
K, HHERRE MK KE CO, ESEEEHR D
FEMX SERYEREMHGILRESSER
BEEMR, SEHRKE TR EMREEEMK, 3
HZE (A BRI TR IR R 40 S RHE S RO B AR 1)
ERET. BT ARG E RS R AR B
T NI S e g S B R Sy A ) M ol | Rt

=
*6 HEXEGSH SR SEMHEXESR
Table 6 Correlation of photosynthetic parameters of Castanopsis tibetana with geographic and climate
Ei s S KR FHRE TR
Latitude Longitude Average annual rainfall Average annual temperature Frostless period
Y& #R Net photosynthetic rate —0. 303 * * 0.516* * —0. 080 —0.221% * —0.351* *
ZE M H FR Transpiration rate —0.185* 0. 451 * * 0.074 —0.114 —0.193* *
S L5 F Stomatal conductance 0.184*% 0. 037 0. 356* * 0. 140 0.162* *
HafE] CO2 #eJE Intercellular CO2 concentration —0. 160 0.436* * 0.113 —0.111 —0.186*
4% & Content of total chlorophyll 0. 097 —0.261 % * 0. 421 * * —0. 257 % * 0.263* *

T L8 0. 05 K- CRUID_EBEMK, » * 7E 0. 01 7K COUID _EAR BEAK

Note: * and * * correlation coefficient among the leaf photosynthetic parameters are significant at the 0. 05 and 0. 01 level,respectively.
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Fig. 1 Variable trend of Pn and Tt ,Gs,Ci,Ct among provenances
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Fig. 2 The photosynthetic parameters diurnal variation curves in leaves of different provenances of Castanopsis tibetana
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Fig. 3 The photosynthesis-light response curves in leaves of

different provenances of Castanopsis tibetana

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2014005):20~25

- IR -

3 &g
BT ST AR R, BN AR R R OR,
15. 22 em, AR AR T A, O 3. 17 cm, 7K TR I A B

PAR 7E 0~200 pmol « m™? « s ' JE FI AT, 1564 #H 3 Pn
EFRHL EFHPAR 7E 600~900 ymol « m™2 « s 24
A, B K AE

S0k
(1] AR, Wi HE . A2 (R 740 LMD, 3637 o AR h 2010,

FOFEBLRA 0 3. 29 o 5 /1S B 75
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Comparison Study on Seedling Growth and Photosynthetic Characteristics of
Castanopsis tibetana Among Different Provenances

WANG Pei-lan' ,XU De-lv? ,ZHANG Bin' , LI Zhi-hui
(1. College of Forestry,Central South University of Forestry and Technology , Changsha, Hunan 410004; 2, Miluo State-owned Forest Farm,
Miluo, Hunan 414400)

Abstract; Taking one-year seedling of Castanopsis tibetana from different geographical provenances of Jian’ou in Fujian,
Enshi in Hubei, Liuyang in Hunan, Sangzhi in Hunan, Yongshun in Hunan as materials. Seedling height, seedling
diameter and monolithic leaf area and other growth indicators were measured; meanwhile taking leaf of Castanopsis
tibetana seedling as material, net photosynthetic rate (Pn), transpiration rate (Tr ), stomatal conductance (Gs),
intercellular CO, concentration (Ci),chlorophyll total content (Ct),the ratio of chlorophyll a to chlorophyll b (Chl a/b)
were dynamicly monitored. Growth difference and photosynthetic characters of different provenances were comparatively
analyzed,in order to provide theoretical basis for seedlings cultivation and the selection for excellent seedling source and
protection of Castanopsis tibetana. The results showed that there were significant differences between five seedlings in
seedling height, seedling diameter and single leaf area, and Enshi provenance was dominated. There was significant
difference in net photosynthetic rate (Pn), transpiration rate (Tt ), stomatal conductance (Gs), intercellular CO,
concentration (Ci), chlorophyll total content (Ct),the ratio of chlorophyll a to chlorophyll b (Chl a/b) between five
provenances. Latitude, longitude and frostless period were the dominant factor restricted geographic variation of
photosynthetic parameters. And the geographical variation of net photosynthetic rate was south - north variation.
Considering all the factors,the seedlings in Enshi Hubei was the best provenance among the selecting provenance.
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