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Phenotypic plasticity of growth and morphology in Mosla chinensis

responds to diverse relative soil water content

GUAN Bao-Hua,GE Ying, FAN Mei-Ying, NIU Xiao-Yin, LU Yi-Jun, CHANG Jie
(College of Life Science, Zhejiang University, Hangzhou 310012, China). Acta Ecologica Sinica .2003,23(2) ; 259~ 263.
Abstract ; The phenotypic plasticity. biomass, morphology, chlorophyll content and reproductive allocation
(RA) of Mosla chinensts were studied in five soil water treatments, which were the relative water content
(RWC) of holding capacities (WHC) in soil (100%, 80%, 60% ., 40% and 30%). The root, shoot.
branch and leaf biomass were positively correlated with RWC increase from 30% ~ 80% of WH(;
however. biomass declined at 100% WHC. Highest ratios of fresh weight to biomass in branch and leaf
were observed at 80% WHC. M. chinensis allocated more mass to stem and root than to leaf when RW(
increased from 30% to 60% WHC; an opposite trend was observed at RWC >60% WHC. Its height,
canopy range ,» proximal diameter, total branch length and the amount of the first class branch increased as
water supply increased from 30% . reaching the climax at 80% WHC. The highest chlorophyll contents
were observed at 40% and 60% WHC. The highest ear mass was found at 60% WHC(C, but the
reproductive allocation increased from 0.29 to 0.51 with RWC decreased. The overall results indicated
that M. chinenséis had a high plasticity response to water supply; optimum condition of soil water was
RWC at 60% WHC. It is drought resistant by increasing the relative biomass of reproductive organs to
somatic biomass.
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ik 3 # (Mosla chinensis Maxim. , X R EEFM R G TREAKI ARV ERXMBIEN G TFRHE
. EE ABRANE.ERED. B X THERRSNARY AXFHEKMNESERNHRA
FRME, B EEEAKERAAERENHEAGRBERED, T WEHEN 1 ~dom, BXFRGEE . FF
KREEABE METMER KA GFHBFTRLKIF. L. BRRETHEFRTFHREARB™“ENT
B R,

i MBS AHE
1.1 HKBRHE

ERMBR X1 AR TFEERE.SADPTAFEEMIPTALEL ] AR FRB, 2000454
A MAHMESILRES & 3~4m, BEAE 17T, AR 15 cm MBI RSP . B 3K . HBESLYE
BB AR R ROk ERAETKLE., EERIEPFHEERELD.

1.2 HEaH

HRRHEES MEH.E8 AT, EXNZRA, MEREA L A HE 5K 8 S (Water holding capacity ,
WHC) WM EREKEYSO.39% (T +EHEARM) ., Ll ab M LI HEN + & 7K B (Relative water content .
RWCYI MIEHNTHMEKRLE WHCHEAERES (R DB 1 M HRARERSFRAN. GXIEHT
HEWETRER KD E 2 M BEFE 0% ~100% .. S i FRB T B LK KAED 80YHF, 3 BN FTTAK
A B2 ETRM. UFEN TR RS 3 MAME 0% ~100% 584 M EHAE 40%~100% .58 5 Mb 7B
E30%~100%, 3 F 5 I Wi Weo  Weo o W Fl Wi RR 5 1L, KR AR MK ik REdt
KM EZERRE XHETURKHEERRIE L RESARK. BRKEGXTFHIT .7 AHRIER

W!wmuﬂﬁﬁiqjq:*[‘* 100~200 ml,
®x1 TEEKESIH

Table 1 Treatments of soil water content for Mosla chinensis
4 W Treatment Wioo Wio Wio Wao Wi
TS KB (ERAE L

Relative soil water content( % saturation)

TR AKRTEER, )

Soil water content (based on dry soil)

80~100 B80.59%0.96 60.85:+1.55 42.98%1.79 30.70+4.86

46.38+1.30 32.05%x3.58 27.13+2.65 18.46+2.42 14.61%5.92

1.3 LBRHE

WAEEERE KPS (7 APADHTE 1L KRR BEKH, 11 BB aRER . RS
MEE, 20007 H,MRER . SRAR. K MEEH R THEE ER.EHSH. T4
BERESHAMEAHERRERABERN GOl gMBTFERFESIIRERE. LA S CHBEPRELES
HFRTE, H2Xa.bHERRALELE B HAE ANNRNZMN2: 1 REWRWREK.E 663
nm fl 645 nm L3RI MEH R K a. b BEEIHF TSR,
1.4 WESK

¥ Hintt""HEEKIWEFEHETH S K88 T & L (Branch fresh mass to dry mass ratio, FMg/
DM =F®E /LRt & T FH (Leaf fresh mass to dry mass ratio, FM,/DM;)=H#E/H 4%
& ;44 PR I (Branch mass ratio BMR)=H AR/ B+ R, H 4R (Leaf mass ratio,LMR) =
AR/ SRR, REY R (Root mass ratio, RMR)=BRA Y R/ Bk4L Y R & /4 I H (Branch
mass to shoot mass.B/S)=H4PE/# 249 R v/ L (Leaf mass to shoot mass, L/S)= M4
B/t RE Y (Root mass to shoot mass,R/S) =491k /3# 4+ ;MY (Reproductive
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allocation RA) =B/ EK4L PR,
1.5 HiEim
VB F Excel P ETHITITRAER.ZR7E
EHHcREK.
2 &R
2.1 SYRHRSSEN 1 WK E N
EREREEDR B AR EE T RE
AR TRAN S KBRAOARETEE LT E Wkt
BEATAIEE.REXTH, Wt B&HTRK
(1D W, b W b BZRIEREDRLEERE
¥(P<0.05),. . H. . ENBHEPRLE. 5 W,
M ERHREE(P<0.01),{8 W ih Tl 5 H A48
ZEERAEFE(P>0.05),
BEEYREMIBEYSKENABEESR L
oWk EH TR —THEREXTRE1L;
HeMBUEUERL VETHEELA W b HBAHGT
B W A BMEHTERAE FER Wb BH W, b3
AHERB ¥ (P<0.05), B4R L REN S K
RUMEBELAE TR WAHEER Wb BEEK.
Wioofl Wt B2 R £ 5 B %K (P<{0.05) B /# I B
TRENE KBTS DR TGS
B/ EHA RS ERRIENTELMHR. R
L MEN S KB ELSREYREN T BSE
HERBEWNSHR . B/ L RE L HHENIKEN
32 TR, Wi b 3 (0. 87g) & W oAb B (0. 39g) i
2 & (H ). Mt EZHEREF(P<0.05),
2.2 HESF IR BARE X A B K 4 B W R

BRI MENS KRB/ E LA TR 2). W 4 B B & (38. 78cm ), Wy £ 3 B ]

(29. 67cm) s Wio 2b W (32cm) 5 W kb 3 2 8| R K.
Wieo. Wao 0 RS W, b BZH A RZEREF (P
0.05),

HMTFEFFPIESEENEY AL AR EZEA
URBEEAELRR. SREEM T RHEN S KE
HELSHERERBERR. IETHRE LH W 4t H
(40.56 ecm ) B K Wi 2L BB (28.3 em) 5 Wy &
(28. 33 eo) Rl b FR/PZH Wit B 5 Wi ith B 2Z ]
ERESEP<CLOD. S Wt H2ZHZEREEF P
<< 0. 05),

SEH. R a B K MR R R RS KR
WARECEREXLAB TR . W AHERBR H5H
bt B2ZEEFAK SUABZREFHFEBE P>
0.05),
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allocation (b)Y to relative soil water content in Mosla

Responses of biomass accumulation (a) and

chinensts
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relative soil water content in Mosla chinensis

Responses of morphological characters to
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FPHAEM - SAM I KBRYBERLEASTF T UL
FE W 2b B i & W ooo b FE B AR W oo 2b JE FT W oo 4 FHEE Relative soil water content(%4)
R CEREIY & Y 3 SR VT LAY LB —— MERMATR

Per fresh leaf weight content(mg/g)

1 8 X & K B A R IR T B W 4 FE R L W S0 . BHaE
HRIE(E2), Per plant total content(mg/plant)
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Table 2 Responses of mean ear weight and reproductive

B3 EFFEHREXITRN AT I KRR

. , ) Fig. 3 f chl hyll 1t fative soil
allocation to relative soil water content in Masla chinensis '8 Responses of chlorophyll content to relative soi

FHWE -1 4 G

water content in Mosfa chinensis

Ab ;

i
W00 2. 58 29. 42 AR ERIRSTEENRBETF. T
Wio 3.43 34. 45 WRRTER K 4 A5 F BB S5 MR 4 I 2
Woo 3. 74 37. 4 7 T B9 AT 88 0 22 5 . BT 1A o T 8 1% 490 7k B

Wi 3. 14 42. 58

W 3. 20 51, 09 RIERALEDS . ERTHEBRERRO KA EATE

AHETHYRHRUTALE . FPRBRA 8 TEK
RAPRIR BERE HSREIRURERACEETERELHZ B RAE XD BB Wi Wi
MHECAEAGTHAERMESKRETUEL AXFLIEEERERANTRARFEPRER,

Stevens ¥V AR T HEEMN AR . ETRAX , SEYRNOBERBEKIAKBRELS. £FLE
LY RS KB W TR EFFEREYRARCE THGE XRA NIRRT THKBREI =
FiRHAKSIABR TR ATEM LSRR, HMSBEYRBERGTRE, B YT MAX FKBEM Wi
TREE WoRd B AR SAIKBASNELBERI LS, EFTARERPHELE TRIKEEN
F 0B U TFRAEEFLREHE PR TH W bR (ER LRI AKE 14.620) . ME L HFHLRE,
kAW E, £ 2000 FHTHERPENR.O G W bR THREFFREKEDRFIHIL 9. 02/
b, MR REARRDRE L odg/5k R NEYRRRERNAEFTR EFTELEINBRIFLTH
BBEKAESMMR Wooki 5 Wi Bl Wo bR FMBE XN KOS RFREZ . CEREMI LK. o LM
BB EFLETKENERTRLSETAINERETESHEDR XM ERM T PRI EFTX
PHEFOHRERE _EZRNTRRFT -ENZEM{HE.

UEMHREEA KA EREwEYR SR A XN EORA ARLREFTERED
EYRAEBELER . IHREFEG LMK ETBERN G —F . d TRAKZRBEEKKLED
B AR SRS A I R R AR A Wi b B WAL B E LA S KB T R K
M E ARG TRARMNEDREERE A W AR T HSMER . XTUNAARAPERY T
B THEEHNH. BELRHEMEKRBROBE B/ RELE-F AN B/BELE-EEX ERAEXLT
53 b BT & A A8 1) A B B, B B A 5 A e kK B IR O 9 AR M T S 8 DA 3R Y BT W K 3 3 8 /b s b (R AR
LARSER GXHBHAN TRENKN— TR,

7K 43 48t B B RO R — 4 TP R B R HEEWUY Wk B AT RIS bk
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BUBRK XRERESHAR LTSRS F AR [G] Bt FE X A 40 T8 0% T AR ER
RERBEZ BHELRLCETEYRBARES. XMERSEWRBREK DA S AL L i 28 HEF N

BREXXHEOUMNTIREAREAATRAERS HEAKRYBAERTH W b BEAHF T RS . X

RETMTREMOER. ERFENIRFEHTHELMENSKRERHEMMTHRET XREATL
MEHAEEGRESMIFBMRECEMEKAR AN XAURRERAEILE KBEELHNEN.
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