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Seed biological characteristics and seedling growth in Glycyrrhiza uralensis
from two provenances in Mongolia
SUN Zhi-rong's, WANG Wen-quan', ZHANG Ji-shu?, LU Yin-xia?, ZHANG Rui-feng?
(1. College of Chinese Materia Medica, Beijing University of Traditional Chinese Medicine, Beijing 100102, China;
2. Licorice Branch, YiLi Science and Technology Industry Co. , Ltd. , Hangjingi 017400, China;
3. Beijing QiYuan YiDe Institute of Drug Research, Beijing 100070, China)

Abstract: Objective

Glycyrrhiza uralensis was studied to indicate the important role of provenance in standardization production

Effect of provenance on seed biological characteristics and seedling growth in
of traditional Chinese medicinal materials. Methods Indexes such as 1 000-seed weight, water content,
seed capsule penetration, germination percentage, and germination potency of the seeds from various
resources were determined by general ways. Growth indexes of young seedling and one-year seedling were
determined. Results Between Shanghaimiao provenance and Bayinwusu provenance, 1 000-seed weight of
G. wuralensis in Shanghaimiao was bigger, which was 12. 3 mg for the former and 11. 7 mg for the latter;
water penetration of seed capsule was stronger in Bayinwusu and conductance rate was twice as much as it
in Shanghaimiao. Shanghaimiao seed bearing storage and seed vigor were stronger and hard seed rate was
higher. Germination percentage and germination potency of untreated seed in Bayinwusu was higher than
that of Shanghaimiao, but lower after treatment. Germination percentage and germination potency of
smaller seeds was the highest between the two different provenances in both the untreated and treated
seeds. In growth indexes of two provenances, young seedling got a significant and the most significant
difference. Growth index in Shanghaimiao was higher a little, which didn’t get to an obvious level.
Conclusion The provenances have an effect on physical characteristics, seed capsule penetration, and

germination properties; provenance and seed size have an obvious effect on young seedling growth but have

not any effect on one-year seedling growth and biomass.
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W, AR REFRENE DRGNS
BE R AR R, A R 28 X 8 9 TR — R 25 A, 72
BT ARKER BHRENTR LEEE—E
WER., NEFENME# 6 /MHRENRTHRER
A, EMHFHRNRBEREFREERBESE
BT EERSELE X EA 13 R B
REI, A F = b ) EANE YR A KRR A
BHEBESTHAEERESRBENZER. BY
SEUEAHRERENRRTEZR. 7 PARFEFHEK
WEEREERMNBLAYNEYEEERER
BRBENER. ULHIRAARBEEERRESH
FRANFRNARER. HE Glycyrrhiza uralensis
Fisch. REMEELERGHAY  HHREX
FSHMHEO, REPREEBRE., BREBRX 4

ERBENEEHY. BATHEHTERANRHT
BREFRBETFEHAMNE HRREE, RELF,. S
MR BEMRERILLFIE. ALERRTT R
EELRMBERAELS BRI HERTF
AR R, EAARBEXEANEERTEY
SR RBHEERRROPRE  FRHBELEFH
AR (GAP)SLBR M I PR EBEA.

1 RBRHBSH®

1.1 ME:-HERFAIREAZETHAKE RS
ENEKRAE L SEBE, A5 RIEEZSRM
FEALSHEME. AEBEHPEHRRREAR R
BIRUZABEERAAHERRREE P, 8
AL EALE 41°10' , R4 108°27' ,¥#F4R 1 381 m,4EF
WEE6. 6 C,EHNMEBE 9.20 C,E¥EWE
277. 2 mm, SER RZ & 2 462. 8 mm, SE XM X 1B F
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48% ., LR N RV B, pH fH 8. 95, HHLK
0.26%,2% 0.02%, @B 0. 29 mg/L,

1.2 ®FHR5E T LAR R T % 3R R
FFP T BIHR AR KM R 3 L Ko 1 g RRE
A S HAFILMMHTFHFHEXTIHEALE ;24
RREEE 8 H A LM AREED 9 B LW AT
PR+ T s HALEM 9 BILEZ M) ;3 RIBHTE
fEET 9 BFILFMA T FR/DTF 9 BALAR) B
BRFRIEARTEMOITF . X BB AT
HGHFTRREMESKENNE . AERHEL
G FHRER 0B, ZRUERFHK. K.
B, URENHTFHARTRE.

1.3 EBSRWEN . 0 R E SRS
EAFF BT SRAOWE . BASERES IR
WA RBIOFHT 1 g, AHEKES KDL, BRAZEAH
B 2 W A /DB P, & mA 50 mL ZZ 1B K,
DDS- I A i 2 RME (VR 1 h WE—KBFER,
1.4 FFROEMEFRR. FHFFROBARKIE 6
kg /min f i Ff SE B B8 W38 . R [FRP IR FRLR B9 R AL
B BT 25 CHEBEREAMMT
RETLR, BREM 100K, FEE 3K, WE 7d
PR RERMIdNNETS. BRELELKFH
FHEBRSORLBTFHK . WE 15d AW ERFE &
&5 20 d B, B — W E AR B R ot B3R 4 A

THRITHE.

1.5 HEFHEHRR: HHEARRRLET K
P RARXRITH#THAAGE, NRERRA
2mX10m,BEH 3 K, & 105 kg/hm’, 3%, 17
BB 20 cm, B AL H R B HE ., B4 BIBE T B & &b
HHHRE ERK OHEREYRTRE.

2 BRE5SH

2.1 FMEXHESFORFENE R

2.1.1 MFHTRER - EFRESKERXET.H
MRHFHTFRERERMEMTFONERRE. TH
REAKWMFEXRAREL AR . IOFRRE
. EREAEGERANE YRR S EREE. >
BE. MAFEELEM LB EHHEMNFHTT
BERMSKENNE  SREELREMHER TS
BHh . 9% THEREN 11.17 ¢, FKEXR
1.46%; LG HEMBERM FHEEN 5. 7%, TH AR
H12.52 g, BAKEN 1. 5%, B EHF 8 TR A
BHSKBEZARNFEREESR . AR 1PAILE
H AFEMBERBEREHFHTRREHEEAKR,H
R—MBRAFREEMFTFTRREMEELR. ]
ARP BESEME 1 KM TN ARG HM
FR LT 2.3 &fp T A8 BB RR . &
FEARFRRZMFHFRRMEYLL 2 BFFH 5K
BEKHERZE.

®1 BHEZHTRENGEANELR

Table 1 Determination of seed weight and number for every grades

100 g BEHTER

100 g REHTEL

i R4 FRRR/g PR B, & RRBT 5 1B
BEEZE 1% 13.63 39.52 2 690 32.13
2% 11.33 48.76 4275 51.06
3% 8.17 11.5 1408 16.82
a3 1% 14. 50 35.47 2 446 29.10
2% 11.07 48. 89 4416 52.54

3% 9.97

15. 38

1543

18. 36

2.1.2 AFBRBMHTFHHEEIG - NEFLEML
5 Jo I RP IR B9 T 20 BT SRR B AT SE , IR AR
BB B R LA B BT o E B R R
BFENAE . AE 1 T BE S, BAEM TR
WERE S LEESH, AEH SRMEE LS E
MR FR/INERS, FRERFARPEREH
MU BB WFRT, WS B F &0 AR
AN BELSEMFEFFRERDMHE 5~20 mg, FP
£ 7~15 mg, K 1 ZFFRIRELE 10~20 mg,2
BFPFRTRAE 8~15 mg,3 ZFFRFRE 5~10
mg. FBHEMEMFRRENHTE 5~22 mg, EPE

8~17 mg, K 1 KFFRFEEAE 11~22 mg, 2 HFk
THRETE 8~15 mg,3 ZFFRREZA 5~13 mg.,
L EMRERH T AN R (2.3 mg) BEFLE
FBEFF L. 7 me) &, TIEE #F 8 A (90 %) 4
BTEELRMEGT%).

2.1.3 FFHRRDHFHLNRREMHTHER
BASM R FEHEERRZ — AE 2 R, A
FRHERFHOR. B EREREA -, AR EH
FEEMHTFR. B BEZRAAGEBEZR, MR~
HEARNAFTFZRIZRBE. LEEMHESN
ZMFRHR.E.ENECHEYBE TS ERERE K.
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AENERMFHRELH
Fig.1 Frequency distribution of seeds in different weight
in Bayinwusu (A) and Shanghaimaio (B)
2.2 FRURRHESF TR B AR R BB R
FFeEEBERERE R HBEES KRR, BB R
R e, 5 3R W T DA T ot B R R IR K %6, T
AT OB RE G WR TR TR LSS, A
FhF R FR 0 K/NE 5 R IR 1] i 4 R 15
HRRETHR . RIESHTRRKEREMR,
FFIBK ST RIS I 2 XK.

XoF PR 58 T 5 A (AR R R Ak 3 AR AL B f
FTEERHTHERMNE . HE 2 7T 4, B EY
VL1 R FEkERE, U 3EFFFEALERSE, B
WHAE 2R3 EHFRMEEKEMHERK,
RELBHAFMEHRBEREMFHE SR EE
ZEHFESELER BELEMBRSRUEME
FREHEN 2 AAR TS EMER TR
K PR b g o TR L T A0 R K B AR, T
WHMEM TR LB KERE, M FHOELRE
B BT 3L H , b ¥ e R YR AR 1 00 e R AR T
HAMBEEESEMIER. FRHEY U FH
% 7K B, A/NRLREF TS IR, I 3T
W, 2 R EE AL T LAS , A [B) R IR AE R R R T A e
SRMEHBIEE WAEZBRERER, WL
WROR B AL FH RB 4 A BT R L M R B Kk, 3 SR R
BB BHEYU IR FHERSEER U 14
HFHEBESEREK. AI—MERARMEEHFHES
BRTHZAGAEDEER. TRHFERRRTIR
EFLEE R TFRBREBROBEEAMR,
WTRAE 4 h BBE 1 HE, TRIS 8h KT
B2 EE,

£2 FEANEENEHTOBSHE

Table 2 Morphological characteristics of seed in every grades from two different provenances

# /mm % /mm J& /mm
B W B&
WHE T3 Eic) Y- HH F1y
BEELER 1% 3~3.9 3.51 2.7~3.4 3.03 1.8~2.5 2.09
2% 2.7~3.5 3.07 2.5~3 2.79 1.6~2.1 1.91
3% 2.4~3.1 2.81 2.1~2.7 2. 44 1.6~2.1 1.78
131 14 3~3.9 3.48 2.7~3.3 3.06 1.8~2.5 2.13
2% 2.7~3.4 3.07 2.5~3 2. 81 1.6~2.1 1.98
3% 2.4~3.2 2.83 2.1~3 2.56 1.6~2.1 1.87
0.4 1 —e—-BE A 0.8 r A
=~ 0.3 } —a— 14 ~ 07T v
2oz | 2 0.5
< 02 < 0.4 t ——
g& 0.1 f ?g 0.3 - 1%
ot } 0.2} —A— 28
£ 0.0 P S WA SO SO U S W' = 0.1F 3%
0 A Y S U
020 B 0.8 r B
E 0.15 | % o.ﬂ
é g 0.6
E 00 | 8 os
% o.05 | ¥ o
o m 03
£ 0.00 — @ 0.2
1 2 3 4 5 6 7 8 9 01
t/'h

H2 BESRAOHLEHGMBE
RABHEMFHRSE
Fig. 2 Conductivity of untreated G. uralensis seed
in Bayinwusu (A) and Shanghaimiao (B)

H3 BEIRQALEEG HELEHENTHRSE
Fig.3 Conductivity of treated G. wralensis seed
in Bayinwusu (A) and Shanghaimiao (B)
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2.3 MENMHEMTHAGHNER. aF3W
R MEXNHERTHRFREE —EHREWH, NR
PR IR R AL B F O K 2F A 14 7~24 %, BF S
RMEMTRIBRMRFHYRT LEEMHE.
TREE, LEEMEBERHTRERNRFLHIET
BELERME. MAERLENLETHRHTHU

SRBTHRERMEFRRE, 2 A TFHK. B

FHRE ERKEMAESHFRDIR2EMEX. £
BEAEMTHESAE, 1 R FERKELHEN
8.5 cm, MEFHRK 2 mm;2 ZFMFRMBRKEFY
R7.0cm, HEFEHHR 1.9 mm;3 K TFHRBKE
R 6.5 cm, IEXEYA 1 mm., LBEMERHF
WERKEMHEBEATESFSEME, HRHE
MERAH FHRERKEMEEZRFERES
B (P>0.05), .

KZRERBE. LHEMRSEFLRFHEMR
BEGEERERMALE.BRT 3 R4 KM EF
BT FHRELUS, KM EKERNEHEIRTE
HELRME.

MR ARALR 1 FABFHERNERBNAE
YREHRHTHE, SERARS. WHEZEL.RT
RERBEN IS KA L EHEARRTE
FELRMR. AIMAE3AMENSTREYRE
F 1.2 Bl 2 £ 06, B EMAMEREAARR
ZHl 1 EEBRMENETAERERZEBHERR
BBBEKE.

3 #igHitie
23 TRANKMTFRENELER
Table 3 Germination determination

of different grade seeds

2.4 MENHEBHEAROEW. HRIAR, an ny _ FRERT LHEH T
MBRRT AN HESENERE B ENEW. RER/A RAER BEX/N EEH
NETHEHEYERERRKZANESBRT oo B
BBEKFE BT THEZANZREDBEKFE. 3 23.5 16.8 01 70.5
BELEMBEARRANBKIM E FREZEE  DWERE 1 1e w5 s 6
ERBEER HRZELIDE. LW EHELE Ly
LT FREZFERSIRBEKT, KRR
£4 TRAMBHEVEKBENESR

Table 4 Growth indexes determination of young seedlings from different provenances

R % e H /cm Bk /cm WEFHER/(mg- %) MTFFHE/ (mg- #HD
EFLRME 1% 3.20 7.58 44.46 8. 88
2% 3.52 6. 81 38.32 8.05
3% 3.11 6.26 30.78 7.50
BIRE FE 7.11* 23.02** 45.75"* 2.57
i3 ] 14 4.49 10.11 57. 05 16. 81
2% 3.68 9.76 38. 44 11.07 .
3% 3.58 6. 86 26.22 5,51
B F 15.65* 15.81° 70.14** 136.27**
HBEMN FE 23.766* 51,03** 1. 941 7.608”
* P<0.05 = % P<C0,01
£5 TAMBREEMHENERBEGERNELER
Table 5 Determination of growth indexes of every grade seedlings from different provenances
#, W B% #H /cm 2 /cm 1 /cm 3L /cm BTHER/ (kg *m~?)
BELEHE 14 26. 87 0.195 29.13 0.603 0.57
2% 24. 50 0.231 27. 87 0.617 0.53
3% 23,77 0. 228 32.20 0. 609 0. 87
BRI F A 0. 789 1. 764 0. 382 0.075 1.725
EEE#HE 14 26. 93 0. 244 28.77 0.703 0.82
2% 27.47 0. 225 28. 87 0.588 0. 69
3% 29. 03 0. 258 33.43 0.707 0.96
RGE FHE 0. 497 0.121 0. 659 1.595 0.731
FEE FHE 1. 961 3.073 0. 079 2.073 1.186
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3.1 NEWMEHEMNTFHOEREFEE—ED
ER LBHEHFEHRFHTERERAKTEEFSE
MU MRERGBAERP BB 2 BT
FrapBRA BEFLEME 1 {MHFRARAKRE
WEREE.H 2.3 8 FR AR EEEHE
MK BRERFRREERES LY EESHA,. M
FHBRPRPRALERRF SRR, BEE
MERTFRARDGE S~22 mg, BF L EMER
FHERENHES~20mg, LBHEHEMEEFSE
MEMHFHERNRES NN 12.3.11. 7 mg, EE R
FHILL B4 B 0 90 % 1 87 % . b ¥5 Sl Fh IR & RL G A
FHEK.EENEEIBETEESEME,HE
BARZBNBEKTE.

3.2 ARWMBEHERTHENBEERTFE—EH
ER . BELEME RN F R R BB KE
BEBEMER ASRUESHER LBHEMHEY 2
£, LY AP IR TR B BB KRR E BRI
BMEMBFEIRCESEMHER, HRHEHLUX
PR F BB K HEBEGR , LUNRLRDF TS 180 DU
MELEBEARITHMEHAEKE, RRAMHE
HEANSLELHMHFRFRMEEZANERRS
BE FRMEHLIEMTFHESRERS  HIHE
FROEHMGHEIHFHFEREBROBEESMN
A #TREE4+h XL 1 1MHE, FTRHFE S h
HEB 2 N,

3.3 HNEFHAFRHERLBHFRHEAFRYE
U%~24% BEELEHEH FEAFRRNEFEETT
WA, A TFARE, LEREMER TR
C RAEFRHBTETLEME. HHEMTHER

& EREKEMEEY SHTFHAPRBERX. K
AL FANALER I BB F PR IR DL 3 RAFFHIRZF R
MEFEBR . XRESMHEAEZREEAREH
BTFH—PHIR. ELEREHT, MRRAVHRE
BT B BT, BIF ARG TR B
[RDRIZR B F 4 S AL , DARIE HH 8 R, AR
3.4 PABRPIAFP IR Z (8] FAR 1) A TR [FRC A 4
HAERBRZANZRSHEE T BF MR EEK
Fo BEEMR L FERMENSEEKERBE
TEFLRME ERMHBEZRNEZRREDEE
K FH IR F RN H R L EE BRI .
BERKLEEUREYEBIRTEBEY
W, AR R R B O AT R B R
EBAREKAPRER EREBHEERIEF
TR MR WS T R RN R, T
ARE—BRAREHBIR.
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