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Glands structure of liquorice and its regulation
mechanism on osmosis stress
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( Gold Mantis School of Architecture and Urban Environment, Soochow University, Suzhou 215123, China )
Abstract; Foliar glands of liquorices are special morphological structures for drought tolerance. The glandular organ
regulates osmotic potential of diachyma cells by secretes polysaccharide,and it’s also an important physiological char-
acteristic of drought tolerance. During folded period, the two sides of young leaves are symmetrical ,and about 13. 0%%
of glandular organ heads start to secrete or accumulate polysaccharide liquid ball. About 11. 6% glandular organ
starts to secrete polysaccharide liquid. About 75. 3% glandular organ doesn’t secrete polysaccharide liquid, Tt’s indi-
cated that some glandular organ starts to take part in osmoregulation at that time. All glandular organ heads of ma-
ture leaf secrete polysaccharide liquid ball which indicate that all glandular organ participate osmoregulation by secrete
polysaccharide toward outside. Compared with the control,the level of leaf polysaccharide increased 59. 8% (P<C0.01)
when osmosis regulation cultivates with 15% PEG+ Hoagland. Liquorices leaf secrete polysaccharide liquid toward out-
side in order to keep suitable osmotic potential by glandular organ,which is an initiative adjusting process and style.
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1.1 ##

BAM MG H R H B (Glycyrrhiza uralesis) , f

FhRBEMGILRAMREHE R R TR, B
Fh BT 45 em <6 cm (D) BB S IS TR L #R I
ERA2H)E. WHRIEBREME: A Hoagland
SEEBE R LI B EME: F 15% PEG(L
BHAEwL L) &7)+Hoagland E&EFFHREL
. B4 JdHRENTRENKS . MERLHEE
15 8. 885 #%.31MEE. £KZENR 200 pmol ¢
m* « ', RH=30% .18 262 C, B/ BatH
14 h/10 h, ¥ 3%a[8] 2 2002 4= 11 A 2003 4F 2 A,
1.2 &
1.2.1 s eyl 2 (1) H ek 4 S
REHMME WEKRETEETRITHOB 4~5 K
REBRBEINEEM B 1/2CG8 EKBTFF) A 50 mg,
B S5 mLKHT 30 CRATHERK 24 h(ERR
AEZEREKE), B 0.5 mL ZIEEBEM 0.5 mL
6% X B,2.5 mL ¥ H,S0, ,A H 5 & BECKMAN,
DU640 # B¢ M 7H 3 & 4 7 1 (Nucleic Acid and
Protein Analyzer) 9 489 nm £:i% OD H, (2)HE
MR ZERINMNE BRMYEBRAEAZSBECEIUEN
HFEA R 50 mg W /5K E A 10 mL,30 CHMGTF
B 24 ho iR 10 mL, i 0.5 mL, il 64 %8B
0.5 mL, % H,S0,2.5 mL,¥%# /57 BECKMAN,
DU640 B 1 & B & 4 #7 {X (Nucleic Acid and
Protein Analyzer)#J 489 nm 4t OD{H. (3) %%
W ESRAEM 2R B MEFRIR . AR HE VA W AO O AT
HERR 2R B9 I AF L SCER (EHEAS, 1994, B 18 %,
2002) , REEEM ZHEMODEEPB TR Y .C=
1.1424+94. 612X (r=0. 9949, P<0.01),

RERFUE - HEZHEHEPER¥KEFR
SV IREESLRERM. Ak, SHAFERN

92%. HERBHEZHE 25 mg BT 100 mL B
WP, MO BKERBREZNE . B ENEER.
¥ R EURS & W 100 pL, BRARHEM L HIAET T M
FHEMEXREE . BB R RS HEENKRE,
BiI=W/(DitBHEET X W/ipg HEHEE
Bic/(pg  mL) A EZERBFHARBWE:D A
ZHOBBERE, WA {=2.04,

1.2.2 A AR EALYN BEKEBOWREKE
T T S BR A2 0 B S IR S A R BB
BB IR EH  EEEMNRAERZSEHN
MA OLYMPUS HIBEMMBE. HEZREK
BANE— R gt p RN AR BRI A R 5 A
OLYMPUS B #MERMBERL . M EEBRAERL(HE
A BREMNTFEE MR T TR REBHREE
TR HRNE 4~5 R R B RBWINEEH 1/2
(B ERI ) . £ OLYMPUS @318 T4t 5 A8
BTFHRER RERFPHETATFNRER. H
BEETMARSIE - HREREMRETR
Bt E £ 8 #48 (CLSM.: confocal laser scanning
microscope, Leica Tes sp2/0) 3, K EH N 40
x10%1.0,88 3k % 2% HCX PL APO CS 40.0X
0.85 CORR U,

L.2.3 %t 5454 ERBENEM:K%K,P<0.01
AIRBEHES.
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BRCe)”, kAR 8~10 4 MR 7 HEFY , FER A2 |1 1)
HREEANR 4+ TMHRAR. A TEKREAR 5~7
NHREB R, AR BB TREMES %
B, HRETZREHNWBREZEEETNEEN
MEE SR ERKRTH LT, BT FmEm”
HKREE. AL.CEHESRELFERDRFT
g, NB 1L.CEH HELYBRE LB BALE
2LAHME, PR 29 DM AR .
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Fig. 1
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The initiation and development and structure of young glands in the first young leaf of liquorice
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Fig. 2 Secretion of polysaccharide and morphological structure of glands in liquorice
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Fig. 3 Secretion of polysaccharide from glands in young,function and withered leaves of liquorice
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B 3: A R H i R I B P E X AR A9 4
HERBREMSBESESE. NE3.AFH.HE
Kb R R IT B 4 ot _E B IR AR AR KR E 4 B B
RERRI SR, 445 SRR 13.0%; H o
BRAETFFHR 2 W E R, 49 5 IR HE 11, 6%

T5.3NMBAEM KR HIW SRR, B3.BEH
HRE SRR TIRE M b 8 IR A4 I BRERRRE , B
FRARRERS DA ERRNBER. BI3.CE
MEEEN ENRERSESNFE FBMNEHE
MHEEET LN RESHBENRMEHREEL .
2.4 BEREXNEHERS M FBRERKFE
HERARWEMEY ,EFE 15%PEG+ Hoag-
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land Z F5 M HE 37 AR BN E T HEBR® £ K H Ho-
agland B H ML FHAOEBEME FREMKT 27.0%
(P<C0.01), T 7E ¥ & W8 T H &0 8 W AR (R gog
T 60.73%(P<<0.01) (& 4:A,B), XEHHE
BEEKZEEDENH AT FERENRELRE
ZBEMEES.
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Fig. 4 The effect of osmosis stress on stem height
growth (n=75) and gland number in back
leaves of liquorice (n=225)
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15% PEG-+ Hoagland BH B EFH B EIHA
b Hoagland & M 3G 3% 40 36 8 B i 38 B B AR 1K 4
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Polysaccharide at glands Polysaccharide in leaves
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Fig. 5 The effect of osmosis stress on polysaccharide

at glands and leaves of liquorice(n=15)
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REMKSE,2007) o 38 2o R4 ] AR A2k S 23 000 26 R £ HF
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KER-OH, i@ of 28 M4 KB P 8K S 7R
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FEHYE A (Franca %,2000;Garg %,2001; Vanrens-
CFHE% 693 71 Continue on page 693 )
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