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Root development in Bupleurum chinense and its impact factors

DUAN Sha-sha, HOU Da-bin, YU Ma, SHU Xiao-yan, HUANG Jing, LIU Dan

School of life science and engineering, southwest university of science and technology, Mianyang 621000, China

Abstract: Objective To identificate the development process and impact factors of lateral root in Bupleurum chinense. Methods
The dynamic growth of lateral root primordia was observed by applying paraffin sectioning, and by light microscopy. In addition, the
influence of growth regulators treatment on lateral root growth was also investigated. Results The lateral root primordium formation
of B. chinense started near the pericycle cells, part of the endodermis cells also participated in this formation; 10 pmol/L IAA and Ca”*
greatly promoted the development of lateral root, but its high concentration inhibited lateral root emergence; 0.1 umol/L TIBA and 10
umol/L EDTA promoted the development of lateral root, but its high concentration inhibited lateral root emergence. Conclusion This
research method can also be applied in other pharmaceutical plants, such as Angelica sinensis and Panax ginseng. So the study is very
important to medicinal plant cultivation and breeding.

Key words: Bupleurum chinense DC.; lateral root development; pericycle; auxin; EDTA; TIBA

AR > SO T LGRS 1) 884 e . SO 1
AL SRR TR BOR TSR], A IE A1)
FEARE R R AR T T R A, 4

Lo ditE, (ESEHIMIAR I A 7 S R % i SE
WA T ZR MR RGARIE . FX ), A
SCHEST T NAESE 15588l i AR it dn ke &

P AR ZE IR 5 1 20 A AR A 25 2
FEiE— D R E T AR R0l g T AR
PSR TR R A B, AR KRS DR
W TSP AP AL A AR, BEAh, TRk
RIS P B 2 A 2 5 AR i S A1 DRI B AR
TR B b T b ) 2 S B AT S e ek
MR 2 =, S8 AR LR
ANy, AR Z D ERGE SN 5 253080 &

gt BHEA: 2017-03-02

AR, IR TAERKRTTY A KR IAAL AKER
I TIBA, Ca® LA Ca® #4571 EDTA 254
MR B Bsg, LU A6 S AR (R T2 LA,
R RS R TE S It s R SR RO A
1w

FEM A IAESE 15, VTR R R
SR AP % 52 Ky AL SEHH Bupleurum chinense DC. . EHL
WL ISR, BT RAB2RA AU,

£EWHE: HEARFEEEEIIE (81603223); WU)II4 “+=1" FHEFEFIBOIH (2016NYZ0020)
EFEINY: BB (1992—), %, WLAERL, W0 2D E . Tel: 15196278464 E-mail: yuwen0073@126.com
«EEEE OR, T, WL, EE, W7 RO RAR ). Tel: (0816)6089523  E-mail: dbhou@126.com



¢ %% Chinese Traditional and Herbal Drugs 38 48 % % 19§ 2017410 A

* 4063 °

ANME T HRBCE 5 R T, THERER IR R . £
PhFRRK A 3 em 2o 470, # % Hoagland 5645 5%
WP REAT KRS, W AR AT CALBE . TR %
PR B (25£2) C. B0 (22£2) C, #FHG
TEINTA) 16 h, YGIESREEZI N 500 pmol/(m™s). 3J7
10 d JE ISR SE I 4l AT SL AR AL B
2 7
2.1 JLSEAMIREERENR

AE)NACSE 15K HEE 1AM, EH 10 #f 4
AERRARAIAL, X BEARBAT AR Y) Fr, S AL 4
VSN R R TA T Sl S Rk & R TAT St S
22 EKIFTHHRIMIREZ B SR SR E
221 EKFETSYIRIAIN SR AR IR R
FE10d 7, KA BURLHIET IAA, TIBA., Ca™
A1 EDTA AREE, KRB ] 12 h, $HREELRER 15 AN,
ACHIVRFERAFE W2 1. %%\ Hogland H573 15 d J&
WEMR RS HFad e 3 K 1 BT
FFH] NaOH 5l HCl V0 198 77 pH A, fHARZ
TREFE pHAE 5.5 2oy, R ACHEIBEE 3 IER.

F1 FRFIIBKE

Table 1 Reagent concentration in different treatments

W /(umol-L ™)

Qb PR

IAA Ca** TIBA EDTA
1 0.00 0 0.0 0
2 0.01 1 0.1 1
3 0.10 10 1.0 10
4 1.00 100 10.0 100
5 10.00 1 000 100.0 1 000
6 100.00 10 000 10 000

1000.0
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P-pericycle E-endodermis LPR-lateral root primordial Ct-cortex Ec-epidermal cells I-Pericyclic cells dedifferentiated division to form founder

cells(by safranine dyeing) II, III-Pericyclic cells differentiated into 2—3 layers of cells IV, V-The formation of the lateral root primordial VI-The

lateral root primordia was breaking through the epidermis, and epidermal cells were broken VII-The lateral root primordia had broken through the

epidermis, and epidermal cells appeared triangular cracks
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Fig. 1 Lateral root development of Bupleurum chinense by Paraffin sections
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a, g-0 pmol' L™ b-0.01 pmol'L™" ¢, h-0.1 ymol-'L™"  d, i-1 ymol'L™" e, j-10 pmol L™ £, k-100 pmol-L™"
2 IAA(A) 1 TIBA (B) Xfdb4dpiR RA KR 200
Fig. 2 Effect of IAA (A) and TIBA (B) on root growth of B. chinense
F 2 IAA KEXHLLEEAMRAI =0T
Table 2 Effect of IAA concentration on lateral roots of B. chinense
IAA/(umol-L™") MRRECHA EREK/em  WREIB/em®  MRABV/em®  FRKE/em - FORK S /em
0 10.3300b 18.9800b 1.710 0 ab 0.0104a 5.830 0 ab 13.000 0 ab
0.01 11.500 0 b 20.660 0 be 1.820 0 ab 0.0108 a 6.8900Db 13.000 0 ab
0.10 14.7500b 21.3900b 1.960 0 ab 0.0130a 6.330 0 ab 15.000 0 ab
1.00 142500 b 26.8000 ¢ 2.320 0 ab 0.0146a 6.8500Db 19.000 0 ab
10.0 23.0000c 38.9200 ¢ 2.6200Db 0.0240b 11.000 0 ¢ 28.0000b
100.0 54000a 6.5700 a 0.8500a 0.0100a 2.6600a 4.0000a
AN FRER R ZE R B3, P<0.05, FH
Different letters means P < 0.05, same as below
F 3 TIBA iRE XL LEEAMIMR A9 52T
Table 3 Effect of TIBA concentration on lateral roots of B. chinense
TIBA/(umol-L™") MREHA  BRK/em  REmB/em®  RAEB/em®  FREE/em  —ZURKE/cm
0 16.800 0 be 26.110 0 bed 3.4157be 0.033 5bce 5.0000c 21.0000b
0.1 35.3500d 46.2100d 49300c¢ 0.0395¢ 4.700 0 be 41.1100¢
1.0 27.800 0 cd 42.000 0 cd 2.6550D 0.023 5 be 4.300 0 be 37.1000c
10.0 143500 b 20.560 0 abc 2.1350D 0.016 0 ab 3.000 0 be 16.1100b
100.0 8.2000ab  12.500 0 ab 1.621 4 ab 0.014 0 ab 2.000 0 ab 10.110 0 ab
1 000.0 Oa Oa Oa Oa Oa Oa
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Fig.3 Effect of Ca’" (A) and EDTA (B) on root growth of B. chinense
R4 Ca™REXHCLLHAMIIR A F M
Table 4 Effect of Ca?* concentration on lateral roots of B. chinense
Ca™ W /(umol-L™")  MUARELH/A B K/em  REFEmA/em®  BAB/em®  FRKE/em  —SURKE/cm
0 10.1300 a 18.800 0 ab 1.7800 a 0.0123a 5.500 0 ab 13.3000 a
1 12.5000 a 26.3700Db 24100a 0.0170a 6.930 0 ab 194400 a
10 25.5000b 37.9000c 3.9500Db 0.0350Db 8.4300Db 29.5000Db
100 14.0000 a 23.730 0 ab 2.4100a 0.0193a 6.750 0 ab 16.980 0 a
1 000 13.500 0 a 18.250 0 ab 1.9400 a 0.0148 a 5.200 0 ab 13.0500 a
10 000 9.2500a 14.5500 a 1.4200a 0.0093 a 3.6000a 10.9500 a
F 5 EDTA iRE LA MIRAIS M
Table 5 Effect of EDTA concentration on lateral roots of B. chinense
EDTA/(umol-L™") MR H /A SR /em WL BYem®  WAB/em®  FEHRKE/em AR /em
0 10.280 0 b 17.3100 b 1.9000d 0.0139 be 5.0500b 12.0100b
1 12.550 0 be 19.260 0 b 2.1800d 0.0162c¢c 6.0800Db 13.2200b
10 16.000 0 ¢ 36.0400 ¢ 2.7100¢ 0.0260d 794000 2.6700a
100 48700a 16.2100 b 1.480 0 be 0.0091Db 5.0000Db 2.1300a
1 000 3.6600a 159500 b 1.0500b 0.0090b 4.1600b 1.6300 a
10 000 0.670 0 a 1.0000a 0.1000 a 0.001 0a 0.5000 a 0.2500a
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