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Abstract: In order to understand the impact of phosphorus supply and light on dauciform-root develop-
ment and the occurrence pattern of dauciform roots among Carex species, inducement of phosphorus(P)
and light treatment on Carex species were conducted in McGill University phytotron in summer,2006. Sev-
eral results were found as follows: first, the development of dauciform root of Carex species strongly de-
pended on P availability,especially on P deficiency;44 % of the plants under low P treatment formed dauci-
form roots, while only 2% of the plants under high P treatment developed dauciform roots;second, the time
under same P and light treatment had no significant effect on development of dauciform root;third, shade

decreased the number of Carex plants which developed dauciform roots,in which 52% of the plants with
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low P and high light treatment developed dauciform roots, while 22% of the plants with low P and low

light had dauciform roots;fourth,dauciform root only occurred in Subgen. Carex,not in Subgen. Vignea a-

mong genus Carex species. Among 23 sections 81 species of the Subgen. carex, 78% species developed

dauciform roots,however,no dauciform root occured in 5 sections 9 species of the Subgen. Vignea. There-

fore,the induction of dauciform roots in Carex is allied with phylogeny,rather than the influence of the en-

vironment (nutrition and light).

Key words: Carex ;dauciform root;phosphorus;occurence pattern

EH B NOIRAR — R R R AR TE R g0, K AR
KAEEFRTE LIE DY 2 7 4 X AP 25 25
s BN Sy S Ak [ 8 A0 TR AR 2 5 AR ) R L 5 B 5
B 5 — AP IE R . 1969 4F, HI 95 B AR ¥ 24 K Sel-
ivanov Fl Utemova B I i #f & 70 5L B A ) B
AR R AEIR g AR . 1973 4, Davies %) iF
— IR T SR TR (Cladium) | 35745 75 )& (Schoe-
nus) M & H & (Carex) P MIAR I K I B A F & .
5 A RN A A B AR o AR i 2 28 R 0 A R IR 7 A K
FT U b 38 2 A g v 40 AR AE AR P Wl R A bk
—EVER] . 1974 4, Lamont 4 3 Ff i 7] 57 K B A
MREWREIJEREHE MR £ 4 “ dauciform
roots”, RPHI 88 NARARY . W8 D OARAR T 76 4R Br B
IR B (A HLIR 3 S8 LR Be 0% 15 1b 4 - 598 2 B
[E6] 5 1) Tl R AN R 1 A 100 B3 412 0 A AR A el o
I AR W SOl . ISR TT A AR A A [ 1 A B
H S R R ST 2 5 g T A R ] P A, L IR A T R
S o = R N S NS R O Tl S A T
Mot AR B BT S A 43 At . Shane
SFEUPE L MOk 2 Y R O SR A
TE RS N ARMR A RE T . (B, 2 H AT 1k 3 )
AR B R KBRS NIRRT R A 2 1
R LS AP B — R DA DG M IRAR B i3 .
PR AR T 2006 4F Xof i 52 2K S AR Ml 18 Fofr 25 i ik
17 7P AME A JFFE N TR E I xF b6 89 Fp s 5t
HEAT T AN [] O BRI BE AR VR R A A 1 i S e, B
TE T i & SR A YA DRI BT 2% 1 5 40 1 ks
JA

1R

L1 #EYmeRELE

T8 SR BT ] O 00 R P i S AT 4 1 T
X EREIRAEY S NRAR A SR B A
1R AT THEIE . AEY) BB 2005~2006 4F K1
W S AL AE IR & 1 AL 8 B B (Care) HEW) . 1
F 89 R e 1 O & A B AR I X HLBEAT TR [

SFEL LA HOE U B bR, il Ie e ' K
T ORRAFAEY) RN LA N AT .

R I, ST e 5 10 R 4 8 N SR 4 v O [
VANV LI S 3 w3 P/ IS ) R U LR RRE
HEIRI RS — BRI R B K Y 8 em,
TR 29 10 em. FH 40K 5 A R 0k K 0 W1 PR
Je B 2 BT —A AR 10,16 em WYAEZ R . 5 5E
FEFURRT 1 1 BT E v Fig A B HEAL
(H. C. Davis, Bonner Spring, KS, USA)IE%], F 4
SHGIRIE A 1 bk, YRGB R b7
K. 10 d Rl s s it i AT AL B B 2 d it 1
W50 mL B REFRUR . FEAR W) T 520, n] 3 22 48K
RTS8

PRI 4 JA AR AE 500 B AT T . 7
A 5 RRR R . 11 R A KR B 7R 20 ~22
C.Me Bl 14~16 C. & RIGHES [ 5:00 ~
19:003k 14 h; 25 S AHXT IR B 6500, BRI R
GEANG A3 AR S XU RS S5 ORI Y . I B O
W s SR g /NI IE 5% 60 Ik BT BUHE i A7 Tt
BHL.

1.2 $E5% K AYEDH

B3R W08 By Hoagland 15 57 W 70 42 0 A
ik 2 k. fERCH Hoagland B3R I, 73531
fE 1 mol/L Ca(NO;),.1 mol/LL KNO,;,1 mol/L
KH,PO, .1 mol/L MgSO,.0. 05 mol/L. FeEDTA
FGCE o0 R R (PR 2. 86 ¢ HBO;, 1. 81 g
MnCl, (H,0),, 0. 22 g ZnSO, (H,0);,0. 08 g
CuSO, (H,0); #10.09 g¢ H,MoO, (H,O)JiIn A 1 L
ZE AR K TP ) B W0 5 TR RS T 0. 01 pmol/L
KH, PO, B . = ®uk = H# 3. 33 mL 49 1 mol/L
Ca(NO;),.3.33 mL ) 1 mol/L KNO,.0. 67 mL [
1 mol/LL. KH,PO,.1. 33 mL f 1 mol/L MgSO, .
1.33 mL f 0. 05 mol/L Fe-EDTA # 1. 33 mL i
T TR R, PR ZE 1R K 988, 7 mL Bl 1 L Y
VO IO Uk RE 2 B WE MR B2 R RS 1 mol/L
KH, PO, ##:% 0. 01 pmol/L KNH,PO, Bpn], H



AR [
1.3 EWHERFIME

R S AL Sy B 5 £ A 3k, T4 86 em BE 70
e (IS B A RE 2 J2 A0 7 DR 0 1 B G0 B 8OR h 4
JERRI 350 i Ay . AT Y L E A5,
FH 2 AT S
L4 HRABREAZE
L4l BERHEDAY FRRGBERLE {5
T W A0 ' B AN Wl A0 B A5 o S5 OBk . WK IR AR 2R %
YIER L IR H AR 2R vh Uk T4, SR 5 W A W 1 b it R
BB . RS RV AE VKA (4 OO RS
TEARAS S GUE N LSS & NIRIRIE LS & . 45 A 3
8N ARATE B A ST AR B AR (Meiji EMZ5TR, H
AT RERCR 7R RA R AR R T
1.4.2 B3 ERBHEBA T P KRR RO Fa
AGRI AT 1. DL 1 ool & 90 s Al 4 4 LA, X
63 FiE FAE ) I3 384 BRAE W HEAT T i 0 AOAIK W
P4 B0 DR 2R T KT b B SR RN BT 3 IR AL iR
46T 2006-06-02.,06-04 ,06-06 , 45 5 F 2006-09-
14,09-16,09-18 , F¢2L 16 J& . 43 5l 3 5 e ol 1 {1 %
A0 FEAE P 0 SRR B T AR B NIRRT
5 B0 43 B B A BEXT B 2 S AR TR 1A 52 )
1.4.3 AABabRARSEEBAYHA Y FRIR
R e #om RIS 2 AT I R 2 A5

A

R A9
f Dauciphore
ik
Daucisome

K1 798 Lepidosperma squamatum B MR

Fig. 1 Dauciform roots of Lepidosperma squamatum
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Table 1 Influence of P on the development of dauciform roots of Carex species
e B3 NI Dauciform root o
TR KL s —— — — —— HH R B B
A Dead plants  JELH/% ESA LY R I ]/ %6 T 1 b e IHBI/ % Toral plants
Treatment number Death ratio  Non-dauciform root  Non-dauciform Dauciform root Dauciform number
plants number root ratio plants number root ratio
B % High P 24 13 161 84 7 4 192
K% Low P 30 16 59 31 103 54 192
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Table 2 Effect of treatment time of P and light on the development of dauciform roots of Carex species

% MR Dauciform root

FET- R B

(RN

AT B Dead plants JELF/ Y T RRRBE  KBREH % GBI BRI % Ty plants
Treatment and exp. number Death ratio  Non-dauciform root Non-dauciform  Dauciform root  Dauciform number
plants number root ratio plants number root ratio

EweiR 2 4t HL 7 8 75 89 2 2 84
HP exp. 2 JEW LL 15 18 69 82 0 0 84
EEkiti s 4t HL 4 10 37 88 1 2 42
HP exp.3 @i LL 8 19 33 79 1 2 42
(Rt E 2 45 HL 11 13 29 35 44 52 84
LP exp. 2 W LL 10 12 53 63 21 25 84
Emptye 3 4t HL 3 7 17 40 22 52 42
LP exp. 3 JBEWE LL 8 19 27 64 7 17 42

T HP. @8 LP. KRB HL. 2% LL. P sexp. i30T R,

Note: HP. High P;LP. Low P; HL. High light; LL. Low light; exp. Experiment. The following table is the same.
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Table 3 Multi-way factorial ANOVA of dauciform roots of Carex species
725 5K P Source of variation SF-J5 1 Sum of squares HiE df 17 Mean square F P

fisf 8] Time 0.167 7 1 0.167 7 0.523 0.469 9
Wb P 13.580 4 1 13.580 4 60. 357" * 0. 000 O
FE AL P Light 5.881 9 1 5.8819 26. 142" " 0.000 0
fs 8] X % Time X P 0.167 7 1 0.167 7 0.745 0.388 5
s [B] X S BE Time X Light 0.120 0 1 0.120 0 0. 534 0.465 5
B X JEIE P X Light 1. 446 4 1 1.446 4 6. 429" 0.011 6
2% Species 34.383 9 42 0.818 7 3.639" " 0. 000 0
%22 Error 102.375 0 455 0.2250

o Ml ox ZPRIEIR 0.05 F0.01 BB KF .

Note: *and % * indicate significant levels at 0. 05 and 0. 01 level, respectively.
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Table 4

Influence of P and light on the development of dauciform roots of Carex species
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number ratio% Non-dauciform root on-dauciform auciform root auciform root number
plants number root ratio% plants number ratio %
= HP 34 13 214 85 4 2 252
& LP 32 13 126 50 94 37 252
429t HL 25 10 158 63 69 27 252
B LL 41 16 182 72 29 12 252
K8+ 4% LP+HL 14 11 46 37 66 52 126
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Table 5 Occurrence of dauciform roots among Carex species
2 4 B MR R Hil i £ AN L
Section Species Dauciform Exp. Section Species Dauciform Exp.
THE R JE (Subgen. Vignea) Limosae C. barrattii N 3
Deweyanae C. deweyana N 3 Limosae C. limosa N FH 8], 3
Glareosae C. canescens N I ] Limosae C. magellanica Y FH [a] .3
Glareosae C. trisperma N FH [&] Limosae C. pluriflora N 3
Phaestoglochin C. appalachica N 3 Limosae C. rariflora Y/N FH [&]
Phaestoglochin C. cephaloidea N 1 Lupulinae C. grayii Y 1.3
Phaestoglochin C. cephalophora N 1,3 Lupulinae C. intumescens Y 1,2,3
Phaestoglochin C. radiata N 3 Lupulinae C. lupulina Y 1,2,3
Stellulatae C. echinata N FH [5] Lupulinae C. retrorsa Y 1
Vulpinae C. cruscorvi N 3 Paludosae C. acutiformis N 2




&k 5 Continued of table 5

Eitl fih 44 IR N - 3 4 il 4 HIE N ORAR ANy
Section Species Dauciform Exp. Section Species Dauciform Exp.
B )R (Subgen. Carex) Paludosae C. hyalinolepsis N 3
Acrocystis C. communis Y 3 Paludosae C. pellita Y 3
Acrocystis C. pensylvanica Y 3 Paludosae C. vestita Y 3
Acrocystis C. rugosperma Y 3 Paniceae C. livida Y FHE] . 3
Anomalae C. scabrata N 2 Paniceae C. meadii Y 3
Bicolores C. aurea Y 3 Paniceae C. vaginata Y HIE,2,3
Careyanae C. abscondita Y 2 Paniceae C. woodii Y 3
Careyanae C.digitalis Y 2,3 Phacocystis C. aquatilis N/Y HE,2,3
Careyanae C. plantaginea Y 3 Phacocystis C. bigelowii Y FH [&]
Clandestinae C. pedunculata Y 2,3 Phacocystis C. crinita Y 1,2
Rostrales C. folliculata Y 2 Phacocystis C. gynandra Y 1
Griseae C. bulbostilis Y 2,3 Phacocystis C. paleacea N 3
Griseae C. flaccosperma Y 1.3 Phyllostachyae C. backii Y 3
Griseae C. granularis Y 1,3 Phyllostachyae C. jamesii Y 3
Griseae C. grisea Y 3 Porocystis C. aestivalis Y 3
Griseae C. hitchcockiana N 3 Porocystis C. bushii N/Y 1.3
Griseae C. oligocarpa Y 2,3 Porocystis C. caroliniana Y 2,3
Griseae C. ouatchiana Y 3 Porocystis C. complanata Y 3
Griseae C. pigra Y 3 Porocystis C. hirsutella Y 2,3
Griseae C. planispicata Y 3 Porocystis C. roanensis N 3
Hirtifoliae C. hirti forlia Y 2 Porocystis C. swanii Y 1.3
Hymenochlaenae C. arctata Y 3 Porocystis C. virescens N 3
Hymenochlaenae C. cherokeensis N 3 Porocystis C. woddii Y 1,2
Hymenochlaenae C. debilis Y 3 Racemosae C. stylosa N FH [&]
Hymenochlaenae C. gracillima Y 2,3 Scirpinae C. scirpoidea Y FH (1]
Hymenochlaenae C. misera Y 2 Shortianae C. shortiana Y 2,3
Hymenochlaenae C. oxylepsis Y 2 Squarrosae C. aureolensis Y 3
Hymenochlaenae C. prasina Y 2,3 Squarrosae C. squarrosa Y 2,3
Hymenochlaenae C. sylvatica Y 2,3 Squarrosae C. typhina Y 3
Hymenochlaenae C. venusta Y 3 Vesicariae C. lurida Y 2
Lamprochlaenae C.arcta N &) Vesicariae C. oligosperma N I [&]
Laxiflorae C. albursina D 3 Vesicariae C. pseudocyperus N 2
Laxiflorae C. leptonervia Y 3 Vesicariae C. rostrata N [ [i1]
Laxiflorae C. plantaginea Y 1.2 Vesicariae C. saxatilis Y I &)
Laxiflorae C. platyphylla Y 1 Vesicariae C. utriculata Y/N FHE,.2.3
Laxiflorae C. styloflexa Y 3 Vesicariae C. vescicaria N FH 8] . 3

TE: YRR A DR N BT 2 MR Y/ NOR RS B0 T R0 45 A — 2D, ST . B H). Field,

Note: Y. dauciform roots present; N. dauciform roots not present;
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