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Abstract: Objective To investigate the rules of root tuberenlargement and medicinal materials formation, and lay the foundation for
breeding a new Ophiopogon japonicus variety. Method The study was carried out with field cultivation. Samples were collected
continuously for every interval 7—10 d. The rules of dry matter distribution and accumulation in each parts of O. japonicus was
calculated based on the mean value of 15 plant samples. The number and size of root tuber were calculated based on the mean value of
15 samples. The fiber characteristics of root tuber of O. japonicus were observed by optical microscope. Characters of O. japonicus were
observed according to the Chinese Pharmacopoeia 2015 edition and recorded the changes of medicinal characteristics. Results The

root tuber of O. japonicus inflated starting from October to April in the next year in Sichuan province. Adventitious roots were initially
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formed into nutritive roots around caudex, and able to form into root tuber around caudex later. Tuber number of per plant is basic from

5 to 20, most in 8—10, very few more than 20. Adventitious roots expanded gradually into a fusiform root from one end of root tip, root

tip can continue to grow to form adventitious roots after the formation of root tuber, the newly formed adventitious roots could be

expanded for the second time, very few might appear swollen three times to form beads. Microscopic observation showed that root

tubers were inflated primarily by the enlargement of cortical cells and the increase of cell layers, in which cortical cells enlargement

played a leading role. While tubers started expanding, the accumulation of dry matter in fibrous roots and stem leaves quickly slowed to

stop eventually, and the accumulation of root dry matter increased rapidly in the early stage, and it kept basically dynamic balance in

mid and late March, and the whole behavior of medicinal materials was in the process from dry to full. Conclusion The results show

the apparent change rules of O. japonicus root tuber in the expanding process, which proves the direction and goal for research on the

mechanism of root tuber development of O. japonicus.

Key words: Ophiopogon japonicus (L. f) Ker. -Gawl.; root tuber; development dynamics; material accumulation; quality of character
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F1 EEPREBMSHEEN
Table1 Morphological changes in the development of root tuber of Ophiopogon japonicus

g5 ERBRPURANK HOR MR PR K B /om Al B A% /em A TEAR AR
2014-10-01 RS, M RKT S
2014-10-09 RNERLW KILF
2014-10-18 RNERLW KILF
2014-10-26 AR BB TSR, (EAHE
2014-11-02 AN E AR H DB K
2014-11-06 RNERFFEEIZ R, A RIFRR BN KA K Sk
2014-11-14 0.87 TR 0.42 0.39 KRR
2014-11-26 1.60 T 0.55 0.47 N
2014-12-04 7.13 LS 0.78 0.61 AR
2014-12-13 5.07 KA 0.87 0.55 N
2014-12-20 6.53 KB 0.98 0.51 Rl K
2014-12-27 6.87 KA 1.02 0.53 AR
2015-01-04 7.47 KA 1.04 0.53 AR
2015-01-10 9.20 KB 1.11 0.56 R K
2015-01-20 8.07 KB 1.12 0.55 KRR
2015-01-27 8.27 g 1.30 0.56 R g K
2015-02-05 8.40 iR 1.38 0.55 N
2015-02-13 8.27 i 1.46 0.57 KK
2015-02-27 9.07 FitETE 1.54 0.56 I8 KR ity S AH AN S AR
2015-03-06 8.93 kIR ST 1 2.11 0.64 i85 R A i ZE i H AN 7 AR
2015-03-16 9.13 SR/ KGR 2.25 0.67 g5 R R i ZE A HE S SE AR
2015-03-23 9.67 kIR ST 1 2.34 0.66 I KR ity S AH A S AR
2015-03-30 8.80 kIR ST 1 2.54 0.63 I KR ity S AH A S AR
2015-04-13 9.20 SR/ KGR 2.47 0.68 g5 R R i ZE A HE S SE AR
2015-04-20 9.38 iR/ K g 2.55 0.65 ARG ALK, AR R
2015-04-28 9.36 g /K oy R 2.43 0.68 ARG EAEK, DAL IR

R2 EHSHNELSR

Table 2  Results of microstructural determination

KE W B AN E R PRI 1 JZ 41 A% A BLAR/um J¢ Z 4D ) B A2 /um
AR 2~5 17~24 228~ 4.72 3.33~ 5.02
[ K HIHA 2~5 17~25 8.22~12.35 5.68~ 8.92
JiE K 4 1~5 19~29 12.54~19.92 6.77~10.87
[ K J5 A 1~3 20~30 14.03~20.48 8.04~11.52

1R 24NEE 3R AR S-AUl 6-NEE TR 8-WIKEE 9-iE

l-epidermis 2-exodermis 3-cortica 4-calcium oxalate S5-sclereid 6-endoderm 7-xylem 8-phloem 9-pulp

1 EZ5UR (A) FRIR B) EYIRHE
Fig. 1 Micrographs of O. japonicas fibrous root (A) and root tuber (B)
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Table 3 Dynamic change of material accumulation in O. japonicus

s  AWREE)TUR/g U/ g SR AT i g DO 5/ R/ g R R /g HUR T PR /g SR R B R /g

2014-10-01 13.32 8.78 4.54 0.00
2014-10-09 13.45 9.03 4.42 0.00
2014-10-18 13.44 8.91 4.53 0.00
2014-10-26 13.92 9.07 4.85 0.00
2014-11-02 19.38 13.91 5.47 0.00
2014-11-06 17.15 12.35 4.80 0.00
2014-11-14 18.47 12.00 6.40 0.07
2014-11-26 20.85 12.97 7.78 0.10
2014-12-04 25.53 15.61 8.01 1.91
2014-12-13 22.76 14.52 7.07 1.17
2014-12-20 27.34 17.12 8.49 1.73
2014-12-27 24.43 15.09 7.37 1.97
2015-01-04 26.94 16.21 8.32 2.41
2015-01-10 26.93 15.51 8.79 2.63
2015-01-20 27.78 16.10 8.37 3.31
2015-01-27 28.48 16.18 8.45 3.85
2015-02-05 30.87 16.92 8.78 5.17
2015-02-13 30.14 16.13 8.37 6.10
2015-02-27 30.93 15.45 8.71 6.35
2015-03-06 34.79 17.24 9.32 7.45
2015-03-16 36.87 18.09 9.41 7.63
2015-03-23 34.49 16.09 9.23 6.85
2015-03-30 36.33 17.99 9.51 7.33
2015-04-13 35.32 17.77 8.12 7.69
2015-04-20 36.04 17.22 9.10 7.09
2015-04-28 35.64 16.50 9.46 7.49

2.55 0.87 0.00 —

2.76 0.82 0.00 —

2.62 0.96 0.00 —

2.67 0.83 0.00 —

4.09 1.31 0.00 —

3.63 1.30 0.00 —

3.53 1.47 0.01 7.85
3.81 1.37 0.03 6.38
4.59 1.90 0.33 26.75
4.27 1.89 0.24 23.01
5.03 2.01 0.37 25.20
4.44 1.72 0.49 28.71
4.77 2.16 0.55 34.56
4.56 241 0.68 40.44
4.73 2.28 1.06 40.99
4.76 2.30 1.25 57.34
4.97 2.39 1.44 68.34
4.74 2.28 1.49 92.70
4.54 2.37 1.59 101.61
5.07 2.54 1.60 121.55
5.32 2.56 1.63 147.30
4.73 2.51 1.67 153.45
5.29 2.59 1.65 150.17
5.23 2.35 1.61 149.43
5.06 2.44 1.67 158.56
4.85 2.56 1.63 147.87

=7 FORETNHIRR LS E S FE

“—" Indicates no measured data or statistical significance, same as below
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Table 4 Change of quality of characters of O. japonicus
W5 AR KBjem Hf/lem R JFi b 7 T R A a3 BRI /g
2014-11-14 B AKGEY,. 059 025 Rt WSS e, BIE KO, AR ST WRARE 1.40
2014-11-26 B AKGBY, 085 025 Rt REESAT e, BB KO 6, PHAHE ST WRARE 1.90
2014-12-04 PRI ARG, 122 034 Rt AT e, REE KO 6, PHAHE ST WRARE 5.60
2014-12-13 PRI ARG Y, 136 038 IREts, REESAT Ma. REERQ6. PHAHE ST WRARE 6.62
2014-12-20 PRI ARG, 140 042 ke, REESEAT M. REERQ6. PHAHE ST WRARE 8.10
2014-12-27 SHABFLAK AR 137 040 kI, 44 REE KAf, PHARE SR BRE 8.50
2015-01-04 SHAEFLAKC ML 127 039 k. 44 REE KAf, PHARE SR BRE 5.30
2015-01-10 MBI SIHEIE 152 047 k. 9% REE KAM, PR SR BRE 13.00
2015-01-20 SiHEIL KGR, 176 049 kI, 944 L KA., FrEgN SR wRE 10.90
2015-01-27 GiHEIL KGR, 155 050 REEM. 444 1 REAG. PR SR wRE 15.20

2015-02-05 FiHEIL K G, 178 050 RFEM. 44 1
2015-02-13 GiHEIL KGR, 178 052 JREM. 44 1
2015-02-27 GiFEIL KGR, 223 050 REEM. 44 1
2015-03-06 FiHEIL KGR, 220 051 REM. 44 1
2015-03-16 LMK HER. 225 052 KA. FHL BE
2015-03-23 SHMEFLACSIAEL. 224 051 G, AL BE
2015-03-30 LML AKCSIHE. 226 052 M. YL BE
2015-04-13 SHHEFLACSIHEL. 226 051 G, FA4L B
2015-04-20 SHAEFLACSIAEIL. 225 050 G, FA4IL R
2015-04-28 SIFEILAK AR, 225 051 kFEG. HMAL RE

BEOMA, /N AMAE. WRETERE 20.80
HAG. FEY. PHADN AEE. WEERE 25.90
HAG. FEY. PHADN AEE. WEERE 32.50
HAG. FEY. PHADN AEE. WEERE 32.09
HAG, FEY. AN UE. REJERET 3155
HAG, FEY. PHADN EE. WEERE 30.99
HAG, FEY. AN UHE. REVERET 32,05
HAG, FEY. PN UHE. REERGE 3167
HAG, FEY. PHEN UEE. REJERET 3115
HAG, FEY. PN AHE. WEERE 3154

3 it

AP AR Kok, 224 0URW 0 NE
FEARFAE AR, B IR T BN R AR KR TR
Ky, TAS AR A WA R AR . SRR
b, FEATIRIEA R RPAR TR, Ry
Ry SIS FRAR I K I BOR RUA I K 1A
R, —J7H AT e LB AR, ST A

SEML, TN AR B R AR R IRy, I
PRIEAA, T A B A E AR AR 1 3 2 S A
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AR AR IR AR, XA A ER DL
2, MR ERKRIBLZ; 5 Jrhth ] e %
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