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The classify of the liquorice life cycle form

ZHAQO Ze-Hai, ZU YuanfGang, TANG Zhong—Hua, CAO Jian-Guo (Key Laboratory of Forest Plant Ecology, the
Ministry of Education of China, Northeast Forestry University, Harbin 150040,China). Acta Ecologica Sinica,2005,25(9) : 2341~ 2346.
Abstract: At the plant evolutional ecology research territory, it is an important progress for the plant life history research from
the reproduction strategy to the life history strategy. There was not give any reasonable explanations for what resulted the
plants with different life history strategies adapted to different habitats. The existing results of the life history (or life cycle)
pattern and the life history variation all indicated that the research for the forming process, classify and reciprocal
transformation of the plant life cycle form were necessary.

According to the previous results, the method of qualitative habitat classify for the liquorice life cycle form had been
adopted, which emphasized the action of the surrodndings stress and disturbance. By using the qualitative classify method of
the life cycle form, the types of the habitat where the liquorice existed had been divided, then the life cycle forms of wild
liquorice , semi-wild liquorice and cultivated liquorices had been classified respectively as three types too. These were C, CVS
and S life cycle form. The quantitative classify method for plant life cycle form was the principal component analysis (PCA).
The trait parameters of the vegetative growth, the clonal reproduction and the sexual reproduction of liquorice in different
habitats had been calculated by this method, and the liquorice life cycle forms had been divided by score proportion of PCA.
Based on the quantitative classify method, the life cycle form of wild liquorice was Cy.455280.5150 Vo.2207» being trend in the C life
cycle form in the mass; The life cycle form of semi-wild liquorice was Co.ssi0 Vo.sss So.20265 its vegetative growth, clonal
reproduction and sexual reproduction developed more balanced and belonged to the transition life form (CVS); The life cycle
form of cultivated liquorice was Vo, go51S0. 0565Co.0500» Which is the typical life cycle form of V.

Contrast on methods of qualitative and quantitative classify of the life cycle form, the research results of quantitative
classify method for the liquorice life cycle forms were were more credibility or objectivity than that of qualitative classify

method.
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HMYEBREHHRYEMNEEMEROEAITER, E— TR ERNAEFEEERFITER AN EFLHRENE
TR AL A BEHEATBRAE, + 4 S i A 06 S MR AL O BUET S R, B0 T 8 T 4 08 S R DU 5 2R 4T 4295 32 3 SR
F-2, B 20 #42 60~70 4£48 ,MacArthur R H fl Wilson E O B&53F 8 4 TAYFEMN K HHEERD, BW LURE—F
BRENAEFREMRNER, BREL ISR THBEREMNMERAD, B HBA R LN HERFEMFEEK . Grime ] P @ %t
K MERYH, BV C-SRAFBEMERR REAREBEMR SRR FRAERRATAESEWDE . THMESTERE
BT MR ), Southwood # i M4 TE W MR MM EE S E BB R Z MBI RXRAT, AWHEMBERZSGT
HKREYEEAHUNERESED, BET—- I HEF MERZRERFEN USMHENYEZMHERMERE L
K, BMEWRRMWEANANBHZRAAS BB FIEENTYRBFBENAT—XF R BRI, TR K AR E 2T EEY A
R 4 3% S AT A8 I ME R, B AP AT AR K AR T 25 T AR A 58 IO A Bk RS, — e 3 0 R R AP B R 1 A R R — A
WARSRETHESEERERTHE FERERFGIREATELERNFEENANER AR BEENBARD, EERE
BEREMEYEREREPHMMUFEER  AHRESHENTRRE EREEE XY FREFED B, M FRREASE
Ze TR AR A 2 T S X R A o BB 5T S B b N R R A Y A 0 SR AR AE S [R) AR B R A IE N R RE R BE ST, BRFE SR AR S
ST AP AT S MR E A 2 B 0 T . BT K BT 5T 45 SRR 0 TR AR A X5 AR BE K 8 BT O R I 0 A I S X SRR AR
SRR, X RNERENTARTERE, HxNSAAEYTERBRN SR NS HAEE L RBBERER, B
HAYHEFEERNREBEAREHN. SEMN BENERZHYEFLRUSHERTEHER,

H ¥ (Glycyrrhiza uralensis Fisch) fE QB BAWREENR T A EENGAEY,. S EHNATHRABENES . &M,
Ak TG, X B R AT A TS S R YRR A L R SR AR TR 5T A AE M R RE B R A H B AR Sk BV R 4y T
HOTTHER, AHYEESESERRBHESE.

1 FREEHERL

TR 5 5 4 T B VT8 Ok R T 5 3 30 8 1y, M 34 B AL 46 45°46' E 46°55', R4 124°19' F 125°12' 2 [/, G 3R 44 2 150~
300m, SEBTFHEEETREREESBER, EFHREKE 238.9~589. 6mm, FEHSHE 1.3C.FRERIE 38~48C; LR/
#29100~150d, +HEAEF L, L ZN LR T E2HBEBERNL pHH 7. 5~9. 0 B AR IAARAR B, HK AR E
RER, FBEE 204~50%, HZ B 5~30cm, ¥ WA HY B EH ¥ E (Anerolepidium chinense) . Ui /K &t ¥ (Stipa
baicalensis) BT (Filifolium sibiricum) K& B8 T I (Cleistogenes squarrosa) JW.3% (Suaeda glauce) . IE (S. corniculata) .~F
¥ E (Carex duriuscula) .75 % (Phragmites commuqis) % .

2 HMRAE
2.1 HESE LSRR

FEZ BN EER A ARSI A L3058 8 §E A L 0L T R PR A R SR st AR BE R (Rt 200m) , 4n B BR
Bk SBEFRBELAGTLUANE—F . BRAEEN > H EEZEANENFELMNLERE. ETHERERBREART
MOFEHEARERRE: B THASRE A THPAMEE, L84 Sa sl E#, UE—HLTHRRS BEETFHASR
RIEH L (GERSR T EEMMER . FAH ARSI S s PEA AL FREZEEERSH(EY 25m), 3
MHEASNEELBRFUNLEES KB EEKTE pHENGIE S ENE 1. KBREBLAEHES AL TRNEET
E RETRHNEFAHENEE TR EHEXER 3 FAREHEMN 3 X HEHHE —F, SR /RHHEG.
uralensis) .

£1 AATHEESETELINRERFHIR MW

Table 1 The effects on major soil environment factors by different degrees of artificial disturbance
A X3 Artificial disturbance

2 ¥ Parameters

X None 2 Light EF Heavy

+ 1 & /K #ERatio of soil moisture( %) 1ty Average 5.70 6. 83 11.53
AR Standard deviation 0.55 0. 66 1.07

4 4% 4 /K Ratio of soil binding water( %) ) Average 2. 41 2.35 3.79
Fr#E 2 Standard deviation 0.37 0.29 0.16

+ 3% pH Soil pH 1y Average 8.99 9.70 8.98
#R#EE Standard deviation 0.08 0.03 0.13

+ 4 HLIE Ratio of soil organic content ( %) 1 Average 1. 81 1.97 2.54
Fr#EZE Standard deviation 0.32 0.52 0.43
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2.2 WMBEHRSEANSN

(DBAEFE 75 2002 48 5~10 B 1~5 5,4 B 3 Rt N REH B (BB  EPHESEHEHRERPLT S
MEE REHERALT 1I0AMNER, WA HEEEHEHEERIFLUZ NP0 5mx 5m NIZBURFRZE, [ R 5
RSB B R B 43 IR 2 R (B RE M b H A AR A KRR A0 ZE R B Ccm) (BB AR (mm) Y5 AR JEE Cem) B B0 /B6)
EHEE (em) %, A MR ZEER (mm) ERZRE (em) FHEN/m) R FRE N/ m) BREER %, UK
P A AR A AN AE P K BE (em) BB AN /B R BN /B R E () A BB LR OO FHIT

(DEWSH  FFI SPSS10 Fl Originé K4 # 1T HIE AL B 5487, ERA S (PCOLERA T HEER R LS KA TH
EEB RSB,

3 ER59%
3.1 HEABSRMEENS
— B EETE— R TR AR, B0 2k I 9 X B % K B AR B KLU, Grime J PO IR IR 38 (stress) T T i

(disturbance) = 4 3R 5 [ F Xt A= 3% 50 S S AT 200 4310 O, A A W 7E R IR A9 FR B a8 A0 F R AR AR T B IR 89 A 18 S X 3R
RS REYEM LSS EE R — W ESETEUR RN, SRR S 54 E L REMERT. HHAEK
BAFERMEMEH P E—AETRTA EIEEYSBESKRARETA XTEMAREEXMEANRT HEER
EFUT, @t KR E LR SR A A, DS K BRAES B AN EER . HEKKRZ FNESREDRE
D, HEESE WP K EEENEREEEA KN EERT. KM K H R+ &M R a8 T 2 a4 5 (R
B ER 4 T B A 8 (B ARt BIK 4B H AR 3 (BF ) .

HTFRENREENGEOARESZHEEWE 4. Bt E.D.F A2 @7 ED.EF.DF %3 # % (}.E A RA
15 (excellent habitat) ;D Y7 3 3l 2 % (disturbed habitat) ; F 24 i 55 4 ¥ (fragile habitat) ;ED.EF \DF % Jyid ¥ 2 R4 55 )00,
RIBW BN LA Ext 3 2 H WA HT R - FAEH SN F A EHAH R Y EDF ARMBIFHEND BAR,
B T ZE A B A 1 4% 1 (042 400 97 L 7 A L B A 355 S X 9K, et K T3 0% VT S BRI B A TS SR B, R BKAR SR AR B, Wl R
AR A H AR R,

R H AR N, RHA S R PEN A, Can TREME A TRBMENE  ERME LR ERE
BPAEH A M A, B B R A H A TR A SE. BAH AR RE AT AL FRE
ZETH.TRERET, EAESESHAIEEOST. FEHEESLRAF R, BFEHEEFERK FUHERARE, R
BAKBEE EREARKNFEHERT CABEE,

¥§¢Hﬁm¢fﬁﬁ%$ﬁm,itﬁﬁﬁ—%%ﬁ%ma RSB, LR AR R RETH. ¥HEAHHMNER
BEZM TR E THRBMEN A S, ZESE TERANTHAES L REFRET UL, LYK RERT T
M kAR E R A R AR A WIB R T 0B E A B R A FREEAESEGEESBSHEIHERN
AV B A H B A B K EDF B, 2 3 A EAE S A i 2, A HEERAER ERERNAERANRER
(BB RE) R 3 DA ETE LR ERY, ik E KR PEE T RE T VCS i,

BWIEHEGAEE)WAEE M, PSR E TR ~3a WHEM L 0O, AR, ERRBEE TR, A THBZEA
o T T 40 R M K A A R R R B T A AR I S TR B R E B A B R R B R R, R AR T B)
BN R 45 R B T E R A A A S RS B A R R E R R A REBH EATEEAESR SEESRE
S REMNSN LA T EABRM DR, KRB HEEHAEREN LRAL EFER EBERSES RBHENRET
SEFERM,

Tk o H R R R BF AN A R R 3 AR H I A R R (B EE) M AR R 2, 4 K 2 O bk
MERERIE RAESERBOM T, Bl 3 EAREH ERAN V AEBSRE, REE RS 504 KRR A
DUEHREKRNEN V AF S LB SR EEEBEN TN S EFERRIE B VS, BT LRSHTHEM BB 3 F AR
HENYEV EFERR,

HERREFOSE D EREK EREMAAEERN 3 M I RABMHEL ARE, B TREARE RGO RMEN. x
ST/ EMVAEESE C AE R RS A4 F B H g ] REERR AR R H B A E A SRR AR S A TR
WS E N FWEFERE, BB SRA A AN YR LR 3 X RS R,

3.2 HEARERAEELNS

BYNEESERESHRSEREHWHEER, B TRENSHAEY FX e RAFTEEREERWMEIRER. R
SN HTET AR A LA M L S B B R L U9 45 2 2 B LA A LM ST RO 4 A R, AT (8 DR AL L B T AME B R X R B E Ty
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'Y, R ERS ERBEEE AN, KR L EE BRI,
3.2.1 BEEES UK HEAM A 001 £ (BF 4 H 5,002 Bt CEEF 4 H )M 003 F3 3 FARB HEI AP
SOWERERK RHEAMANEGHEMES RS HEESERMENGH 3%, 450 e KRB FEMEREE BR TR VALK
E% s EEREER.ERLE 2.

£2 TARBHERSHERSHN

Table 2 Measure values of morphological characteristics of different types of liquorices

HEHE FEFAEHE BREHE

FER R Wild liquorice Semi-wild liquorice Cultivated liquorice
Var. Morphological characteristics SEH B A B AR ¥ PRERE

) Mean StD. Mean StD. Mean StD.
X1 ZE E (cm) Stem high 49.73 6. 03 78. 67 7.07 76. 36 5.69
X2 242 (mm) Diameter 4. 44 1.75 3.98 0. 60 4. 01 1.18
X3 ¥ 8K & (cm) Internodal length 2.93 0. 83 3.03 0. 47 3.35 0.97
X4 HEHE (4~ /#) Leaf quantity 12. 37 0. 49 19.55 4.50 16. 34 1.32
X5 E MK (cm) Leaf length 10. 50 2.16 9. 00 2. 46 9.33 0. 69
X6 M2 H 42 (mm) Rhizome diameter 5.78 1. 64 4.62 1.33 2.28 0.71
X7 M ZE K (cm) The length of vertical rhzome 47. 40 4. 87 33.20 3.27 6. 00 6. 60
X8 FH & (4/m) Bud quantity 38. 02 10. 50 51.04 11. 37 44. 61 21.78
X9 B R ¥ & (1 /m)The quantities of germination buds 5.42 1. 38 7.38 2. 35 3.33 2.18
X10 JH (%) Planting percent 31. 11 21.01 26.11 14.01 0. 87 0. 65
X1 7 ¥ B (cm) The length of inflor escence 10. 25 2.19 11. 40 2. 66 3.52 0.25
X12 NEBA/FEFF) Floret quantity 33.00 7.85 33.90 8.76 2.31 0.48
X13 FERB (A /IEF) Legume quantity 5.40 2. 88 8.50 7.11 0. 00 —
X14 %5323 (%) Fecundity ratio 16. 67 — 25.07 — 0. 00 —
X15 A R L (Y% )Ratio of potent fecundity 12. 42 — 20. 94 — 0. 00 —

* X1~X5 HEHBEFRBESHX6~XI0AXHEHBESEX1I~X15 FAUARMBESE“—" KR EMH X1~ X5 were
parameters of vegetative organs; X6~ X10 were parameters of clonal organs; X11~X15 were parameters of sexual organs; “—” was indicated

null values

3.2.2 ERASGH MATERE#RTERSN . HENERER THAEBEMEHERIBHE 1 TRIBMEEIK
FLETBES DN 84.36%6.71.65% 1 97.04% ., HEMEF AR EHAHMEHAEBIRERN E0BBINRBUER
(BB RE 3.

®3 EHEFTRAEREIBNESRBSRUER

Table 3 The coefficient matrix of principal components in different periods of life cycle of different liquorices

F &t Var. X1 X2 X3 X4 X5
B FEK Vegetative growth ik ‘ar
F B Coef. 0.2371 =2 3 0.1481 0.2187 —0.2344
B Var. X6 X7 X8 X9 X10
FHE 4 5 Clonal reproduction B Var
¥ Coef. 0. 2755 0. 2749 — 0. 0489 0.2177 0.2791
A5 Var. X11 X12 X13 X14 X15
S 1 oductio:
HHEH Sexual reproduction FH Coef. 0. 2031 0. 2002 0. 2024 0. 2056 0.2039

SR ERAFRL R EEERER AL AENEREEER TGS AR AR ERAERA—HEE, LA 1 54
HEMNERERES  FFEHERZ BRBEHERS. RFHERTZANRDIER WER GEESFHERE. EFREFOR.Z .o
SREIWKAE FEHENERBAERSHEMAMER EFE T ERRERRE FHIRERFT HATERERK
FHAHENAL FEHEOEHEMIBR CGEREOMAFEEFIBRER FHEHERLK, BB HEES, BR AR EE
BREAG SRR EN ARG AR RN A EMRATEHAR . RS T E(RER3EFEREHE B TERSE
RRE . EHEERS.

F4 TRAXLUHBERREFENROERSIER

Table 4 The results of principal components analysis in different periods of life histories of different liquorices

KR Type 3% 4 K Vegetative growth Jt 4 7 Clonal reproduction #4474 Sexual reproduction
# 4 H & Wild liquorice 11. 4172 22. 6242 15. 6603
A 97 4 H BT Semi-wild liquorice 20. 3208 16. 7982 20. 2881

#3% H ¥ Cultivated liquorice 19. 0398 1. 0652 1.2128
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3.23 HEAEHRAK AHERMAATHAEMZEMRRE H
HAEERERK . EREBMAEERE RS Z K HEXELE
2, FAHE LHEHEMREHENERERSEHERZ
EFEREXXER (B 20, HERMEN —0.5626; A, EFRLE
KESEHABZABEERMEXRE ), HRA XN
—0.4374; WA S A AR BN FEEMX KRR E 20,
HAHEN0.6827, AN, AWEHAHE FHEHENREH
B AERBRAEGSEIRP. ERERKSEHAEREAMER, HE
ERRESAGTERERKSERERZAFENEXR, B
BRAHBEEESEATRRMEFRAERGIEHERGE R D),
MiRANASEEFRERKMEMERKTRE.

3.2.4 ARXMHEMNEFRERUSIER REHEERR
AEEIBRPHEREK . THERBMAE HEAN ERT 0
R BEHE ECHFAHEMREHENETRERBUAIER
RE 3, HP,zl. 22 M 23 FHAEFERK KEEBMA L
B ERBES A, A EB RSB, WAEFEERE
RHA VaCu2 S V,C WIS MHEF AR E HEE 21,22 F 23
BB KNBSE
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1 B34 H % wild liqurice; 2 JEFAHE Semi-wild liquorice
3R H H Cultivated liquorice
V1Ca2Se3 HAETE B A V,1C2S,3 was life cycle form

1 FAREXBHEERSSHER LR
Fig.1 Compared with results of PCA of different liquorices

4K Vegetative growth (v')
]

R4 K Vegetative growth (v')

T, S0, W10
3 y =-0.5626x + 0.5429 -1 y=-0.4374x + 0.4571 g y =-0.6827x + 0.0602
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FHE4H Clonal reproduction (¢')

B2 BIRAK . TEERMA SRR E KM X

Fig. 2 Correlation between vegetative growth,

HEHEAEREK . AHAEBEMEHEROESEH
Ab 25 B4y B K 0. 2297.0. 4552F10. 3150, b A5 (v [E £ 78 &
R AHAHER ERERKEH WHEHEAFE RN
Co.ss5:S0.n50 Vo oor B, B F CS AW, Sk LT CEAE
ERE, SREREHNSEERBERER -
YHAHEEERAK THEAEMEHEHENESES
— AL B R4 B K 0. 3540.0. 2926 F10. 3534, P A H B AT A
BT CosoVosuSorn B, KHAHBEEFSINERER . TH
ERAEHAEEAFLERYE. FFEAHEEAEEMET CSV
SEAEFEER, SRAREEY S MEEE R -2
BEHEAEERER THEBRMEREHMESRA—
{55 54 51290 8931,0. 0500F10. 0569, BEF A K A KKK
HEEMEEERIBRSE, WREHEEFE LB VoS s
Coosooe M BRIBHEAFE SR MBI V REFHRE,
4 &g
HEABSRUATERASHSERUNS TE ERE

clonal reproduction and sexual reproduction

1 BFAH 2L wild liqurice; 2 -BF4HE Semi-wild liquorice ;
3HREHE Cultivated liquorice ; v, C A1 S S H A4 3% S &I

V, C and § were basal life cycle forms ; VCS, VS, VCFI CS
A4S SR VCS, VS, VC and CS were transitional life cycle forms

EIFEK Vegetative growth (x1)
B3 ARAXBRHENEEERY>EAR

The schematic diagram of life cycle forms of different

Fig. 3

liquorices
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MEWSEEdESES R RE . B AN T REERRNESHTRL #MERERTH RS VEENEERE ., £F
SREFRYSEREAFEE PO ENBSERSIGHT IR REERER AR EBMEHER 3 T HRBERS
/ol EE SRR,

HEHEWEBENF AS FAHEEHUMLERACHARE, ERBUNERN CosneSosn Vo B, BELBTCH
AESR, BT AN ERER - R FE RN AR N EDF £ 5 LA HEAFE R EHRULRT VCS BAEL ,ER
RBEERN CossoVossuSons B, M F B4 HREA B X HEHEERPHNERER TREANARERR T LB
W BRFCVS FWARER. RFHEAETFDHAR, EHMNIERAS MWAERE L ERBRDERA Vo.sSo.0se0Co. 05008 » g
BRI VAERER AR E R B EE R M SERA -, FESHBANFAETESREHERNERE
RASEX., SEERBHERAAHERAIBEZRE WHEKRL  ERXREBEKUBRERI . KEERFREEE
HATCRBL LB ERBET B 3 FERBHEEE RN N VAEERLY, EREEAELHANERULGREN
EEEER S EYEFESRERUS T ELERN T EENTE.FR.

HEAZBHABREIRS  HEERRAERRKH TERERSERERZAFEREXROUAR  BHLERER.R
BAMAEHARSBOAXR. HEERSAURTREGX — X LG V.C.S 4 IE R, TR I b 4 35 S 5, B (VCS
BLARARH VaCaSas) .
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