®wnE H1M = o W k % 2 B Vol.22, No.1
2000 1 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Jan. , 2000

TESREREYHRE

k& A Thomas Stiitzel
(ALETHR L K2 YRR 5 PR A2 [, 100083, JL 3 5B, 39 %, 1)  (MEEHRME/RKEEYR, 44780)
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Zhang Zhixiang; Thomas Stiitzel. Studies on the genus Eriocaulon from China. Journal of Beijing
Forestry University (2000) 22 (1)33~37 [Ch, 10 ref. ] College of Resources and Environment, Bei-
jing For. Univ., 100083, P.R.China;Ruhr-Universitdt Bochum, 44780, Germany.

Included in this article are one new species E . ermeiense and the new distribution of three species
from China: E. luzulaefolium, E. oryzetorum and E. parvum. The related taxonomy of some
species is also discussed here. Tow new combinations are treated in this paper: E. truncatum Mart.
var. longibracteatum (W. L. Ma) Z. X. Zhang and E. miquelianum Maxim. var. linanense (W.
L. Ma) Z. X. Zhang. In addition, 16 taxa (varieties) from China are put under synonymy: E.
schochianum Hand. — Mazz. var. parviceps Hand. — Mazz., E. nantoense Hayata var. parviceps
W. L. Ma, E. pullum Kayama, E. nantoense Hayata var. trisectum (Satake) C. E. Chang, E.
trisectum Satake, E. senile Honda = E. nepalense Prescott ex Bongard; E. yaoshanense Ruhl.,
E. yaoshanense var. brevicalyx (Wight) W.L. Ma, E. cristatum Mart. var. brevicalyz Wight,
E. filifolium Hand. — Mazz. = E. tonkinense Ruhl.; E. mikawanum Satake et Koyama, E.
sikokianum Maxim., E. kengii Ruhl. = E. miquelianum Koern. ; E. sikokianum var. linanense
W. L. Ma = E. miquelianum Koern. var. linanense (W. L. Ma) Z. X. Zhang; E. meriillit
Ruhl., E. suishaense Hayata, E. merrillii Ruhl. var. suishaense (Hayata) Chang = E. trunca-
tum Buch. —Ham. ex Mart. ; E. merrillii Ruhl. var. longibracteatum W. L. Ma = E. trunca-
tum Mart. var. longibracteatum (W. L. Ma ) Z. X. Zhang. The new species and the related taxa
were proposed in 1999, but the pagination of the entire paper in which the new species and the related
species were published was cited, rather than the pages of the protologue only, so the new species and
related species were invalid. Therefore, the new species: E. ermeiense and the new combinations:
E. miquelianum var. linanense and E. truncatum var. longibracteatum, new distribution (E. o-
ryzetorum and E. parvum), as well as the new synonymy are validated here.

Key words Eriocaulon, new species, new distribution, synonymy
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1 BESRE FH(EI1)

Eriocaulon ermeiense W. L. Ma ex Z. X.
Zhang sp. nov.

E. sollyanum Royle affinis sed petalis florum
femineum eglandulatis; semino papilloso, dissimolo
differt. Sichuan (P9 JI[), Emei Mt. (U5 1),
Chow, L. C. (Zhu Yonglie), 4676 (holotype E
00026963).

Planta rosulata; folia lanceolata, 0.3~0.4 cm la-
ta, 4~5 cm longa, acuta, glabra;scapi 22, 7~ 18 cm
alti, 4 costati. Capitulum subglobosum, 4 mm latum,
3 mm altum. Receptaculum pilosum. Bracteae involu-
crales obovato-lanceolatae vel alti ovato-orbiculatae, 2
mm longae, 1.5 mm latae, glabrae;bracteae florales
obovatoé-lanceolatae, 2.1 mm longae, 0.9 mm latae,
acutae, dorsali pilosae. Flores masculi sepalis 3, in
spatham ad medium dissam connatis; acutis, sparce
pilosis; petalis 3, lanceolatis, subaequalibus, apice pi-
losis, eglandulatis; antheris 6, nigris. Flores feminei
sepalis 3, liberis, 1.5 mm longis, subeaqualibus,
cuspicuis, dorsali anguste carine alatis, sparce pilosis,
sepalis lateralibus concavis, sepalo medio lanceolato;
petalis 3, lanceolatis, 1.5 mm longis, subaequalibus,
pilosis, eglandulatis. Semina ovato-elliptica, 0.6 mm
langa, 0.4 mm lata, superficie reticulata, albo-papil-
losa, cellulis epidermidis connatis.

G RGERE(E. sollyanum )HHITL. WA
L TR AR, B RE AR EE, 5 T XA, Sk
IR R T E AR ER YR, B XA AT
TR A HIRE AR E, EREHRER. 2
HILBWF R, %M g LR IERP, ATFRE.

2 MERE(TEESEDES)
Eriocaulon luzulaefolium Mart., in Wall. Pl.
Asi. Rai. 3: 28, 1832. .
S RIH/RAMEE E. nepalense Bongard IT
. XAARFAELABES, MRHRAEE
HIEFEIE I . Ruhland® 76 585 BB} & 35 1 LU
HACE T BANEF . Ansari er al. MR K

AL BT S T R A TR NS AR R R T
IRBREEMFE YT 4. @E T /MK E (Wallich
6071, holotype J& T E, isotypes j& T K, B #l L)#
E. viride Koern. (# Ruhland & N B 1H/R & A5 B
HIFEM R4, isotype, Wallich, 6072c, #T B)HIHE
Xbpas, URKEFRE FHEEHE S &SI
Lyt X, EE N 2 ) S PR R o AR X AT A, 7B
B LBHEFAFr A X2+ 4 B 249, Rubland
B RIERH . DNEEEETEM AT RN
M.

3 RIBRERE(HFH)

E. nepalense Prescott ex Bong. in Mem. A-
cad. Imp. Sci. St.-Petersb. Ser. 6, Sci. Math. 1:
610. 1831.

E. viride Koern. in Linnaea 27:637. 1856; E .
schochianum Hand. — Mazz. var. parviceps Hand.
— Mazz in Symb. Sin. 7:1245. 1937, syn.nov.; E.
nantoense Hayata var. parviceps W. L. Ma in Acta
Phytotax. Sin. 29, (4):295. 1991, syn. nov.; E.
pullum Kayama in Journ. Jsp. Bot. 3:11. 1956,
syn. nov. ; E. nantoense Hayata var. trisectum (Sa-
take) C.E. Chang in Li, Fl. Taiwan, 5:187. 1978,
trisectum Satake in Journ. Jap. Bot.
senile Honda, 1928,

syn. nov.; E.
15:144. 1939, syn. nov.; E.
syn. nov.

AFATREZE M R,
WA R M R E B AR L X, BB,
JRTR/R, R, A H A

KHILLE, AR MRE, BT F2
FAYRE. FEEELRGHERFILETHA RS
KAEY R AT BB A K B R B F Bk X A tn A A
EEFENBEERBIRIOR, HAFH IR E
TER. BTRERSHEEMERIGFE TNE
F, A5 LA Ruhland & 8 R 1H /R B4 B[R]
Y54 E. viride Koern. HJBAARA RN KEIH 2
ERIRIEE, XK H LR X f AR A 31T U 5
(FFH#74, Zhang Zhixiang'')).

RN E . schochianum var. parviceps Bt
2HE K E. nantoense var. parviceps, IEFIHIFEH T
FEZERTEXER. B THEZEDEEESN
BB, FE S AT Z R &I EREN,
BRAR TR Ry A Tl R ) S 4%

1956 4£, Koyama ¥t N = RER IR A E N E .
pullum . BT 7E HAL AR AR L 7 FE 7] — e
R REMITARFRIEE, KRR E. pullum 5B
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FIGURE 1 Eriocaulon ermeiense W. L. Ma. ex Z.X. Zhang, sp. nov.

BNEE TR, L6 P 1 A R R A 5
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B 1 RE AR FR o R b ORI e BB F d R e~ h EE I ER L RF 2 MA ;g H(EHER);h BE; 1M 2 F k50
~1 MR Bk B(EHER ) I EETEW(EZHEER). RF:alem, b~11mm.

a habit; b inflorenscence; ¢ involucral bract;d floral bract;e~h £ : f sepals: 1 middle one, 2 lateral one; g flower (without sepals) ; h petals: 1 lateral

one, 2 middle one;i~1 3 : j sepals;k flower (without sepals) ;1 flower, dorsal view. a 1 cm, b~11 mm.

4 FBESEE(FN) PEHFSE

Eriocaulon oryzetorum Mart. in Wall. PI. Asi.
Rai. 3:28,1832.

HEEA, WA, 55 0.2~0.3 cm, € 4~7 cm,
iR, Bk 7~11. #E# 4, 5 19~37 cm, Y68, B S
B, SOIRIEFERIE ZX BRI, & 3~5 mm; EICHE B
E. BB R BEIRBETEERINRERE, £ 3~4
mm, 5% 2.5~ 3 mm, SEIREIR EHR, KB LE. #
BB R4, K 2.5~4 mm, % 1.5~2 mm,

FevmikiiR, R EHA, Sim A MEEEE.
HEAETEEE 3, K 3 mm, BIGRVIRA A, Joum 3 2, W
43, BR G E, B F L ERER, BE; E#
3, g, S B, R MRS 6, IR .
T 3, B A, K 2 mm, IE AR, & A #g /N F
A, KR, Ba, M EEREERERER, FRF
W, A M E RS R 3, #iE, K 2.5
mm, & 0.4 mm, 2R, %o EM R BEHEE, TR
th. FHPME, K 0.8 mm, B 0.6 mm, E#f;
it Bz SDERBE P9 2 40 B U RE S, /ST, IR R M EE R
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5 FAHSRE(FN) PEFS> T

Eriocaulon parvum XKoern. in.
Bot. Lugd. Bat., 3:163. 1867.

INEEZS . HERAE BEETTE, 52 0.1~0.2 cm, K 2
~3 cm, ¥4, Bk 6~8. #£E 1, H 6~13 cm, Y6
B ES~61%. kREFHREZELRE, 5 3~4
mm, R BIEERE. BE A EIREETE, K
1.8~2mm, 5 1.2 mm, 5E¥R4ER, KB TE. A
KR4, & 1.8~2 mm, 3% 0.7 mm, JE%F
KR, BB AL, ein AN EHRRE.
M 3, K 1.5 mm, BIEER A £, Bim 3 3,
R, REA, BH TR LB REER, EwmEE; %
W3, BrATTE, Seun B, B R MR 6, 25 R
WEEAEEE 3, B4, € 1.2 mm, 3% 0.7 mm, FL XK,
KR, REBA, TE g LERERER, Eum
HHEES; R 3, FAHEE, K 2 mm, % 0.2 mm,
Bk, o R R G E, ERARK. M
[, & 0.84~0.5 mm, B4 0.3 mm, G ; Fi K
SNERBE PN E A0 B R S, S, IR I BE R SRR
3~5, R AR 1 3000, REE A, ok BRR
/NG

SAREV. HAMSEEE 2.

Ann. Mus.

6 HEREEIEE (FH)

Eriocaulon tonkinense Ruhl. in Notizbl. Bot.
Gart. Mus. Berlin — Dahlem 10:1043. 1930, muti-
tatis charact. Z.X. Zhang.

Flores ¥ : Sepala 3, libera, vel in spatham vel
basi connata sub maturitate fructus libera.

E. yaoshanense Ruhl. in Notizbl. Bot. Gart.
Berlin 10: 1 043 — 1 044. 1930, syn.
yaoshanense var. brevicalyr (Wight) W. L. Ma in
Acta Phytotax. Sin.29 (4):301. 1991, syn. nov.;
brevicalyx Wight in

nov.; E.

E. cristatum Mart. var.

Journ. Linn. Soc. Bot. 36:199. 1903, syn. nov. ;

E. filifolium Hand. — Mazz. in Sinensia 7: 619.

1936, syn. nov.

AR S —ERA. B ZEAER AR
(Balansa, B. 247, #&T B, BR, K fl L)f##HI M2,
AT BEIE TR A B, UEH & E R EER G £
Ruhland R IE“MEHE R EH L L& 4E. DEHE
ARFRER 1/3UEERE TR ILME

W€ N E. yaoshanense. kLSS5 E 7
BINZBEWEY EN E. tonkinense. WFFRFEM, X
B ) B T A RRAE 6 45 H B b B AR R 2 2 —
iy, NI b, 180 K WA R, RZE—A
P B EIEN, E. yaoshanense NN R AR
BRI AA .

E. filifolium Hand. — Mazz. #5545 (R. C.
Ching 8149, J&T W)RBF R R, LR FFE 5
EARE—3. GERCN E. filifolium Hand. —
Mazz. BN E. yaoshanense WEYR%. E. fili-
folium B ARA R FHE B, X RLAL B R IE B Y
EXFENT, E. filifolium ZE. tonkinense F B,
W2 BERPIEES E. cristatum Mart. var. bre-
vicalyz C.H. Wight N[EF E . cristatum, M5 E.
yaoshanense Y125, ¥ A H N E. yaoshanense ey —
A5 . E. cristatum Mart.var. brevicalyxr R FR4S
(Hame, s.n., BT K)WERH, ZEMYFLESLS
WA E . IRFRER, B ERFEN, L
R Y Ry R A A L R 4

7 KEEHHE ()

Eriocaulon miquelianum Koern. in Ann. Mus.
Bot. Lugd. Bat. 3: 162. 1867, mutatis charact. Z.
X. Zhang.

Recptaculum pilosum.

E. mikawanum Satake et Koyama in Philip-
pine Journ. Sci. 84 (3):114. 1955, syn. nov.; E.
sikokianum Maxim. Diagn. 7. 752. 1893, syn.
nov‘. ; E. kengii Ruhl. in Notizbl. Bot. Gart. Mus.
Berlin-Dahlem 10:1 042. 1930, syn. nov.

4% Koernicke! ) 4 J 4410 8 A i B9 7646 Y. T8
E. A M EAFEA (Buerger, s.n., holotype &
F LENELEE S, XEATHIE. HTREELD
FEHEE IR F BT AR RMIREL. Maximowicz!® &
HB—FM E. sikokianum HIRIBEHREEITE E.
AR BX A PR A M K . B R
BEREHA(Z|T G, LM INS)HESLN E.
sikokianum FRAHIRRH BT TR 0, 35 LLHRA B TE5E
HEEE; T HSEF N REBATE, IRARTE
HIX A B4 FOR IR R, RSB EN, E.
sikokianum NN E . miquelianum WJ[F4) .

B REBIES X E . sikokianum BIFFFE, B E.
kengii Ruhl . fE N E. sikokianum WI[F%). TEXF
M T, E. kengii N NE. miquelianum BI[FEY).

Satake MR B MEL T 55 1 O, HH 1,
Koyama 7£ H &% Mikawa X ) 1 #5 4~ (Ohwi fl
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Koyama, s. n., isotype, & T K) & & E.
mikawanum . {BFEGAFARMEL K T 5K 3 05K,
¥R 3. ¥BIES E. miquelianum —3. ML
JEW, 4K E. miquelianum WY .

7.1 REILASKEE FHAs

Eriocaulon miquelianum Koern. var. linanense
(W. L. Ma) Z. X. Zhang, comb. nov.

E. sikokianum Maxim. var. linanense W. L.
Ma, Acta Phtotax. Sin. 29(4):309. 1991.

WRHE LR R, E. sikokianum var. lina-
nense NN E. miquelianum Koern. var. linanense

(W. L. Ma) Z. X. Zhang.

8 BDHE(TESEFHEVELE)

Eriocaulon truncatum Buch. — Ham. ex Mart.
in Wall. Pl. Asi. Rai. 3:29. 1832, mutatis charact.
Z. X. Zhang.

Flores sepalis non carinatis; flores feninei sepalis
2 —3, condupicatis. v

E. meriillii Ruhl. in Perkins, Frag. Fl.
Philipp. 136. 1904, syn. nov.;E. suishaense Haya-
ta, Ic. Pl. Formos. 10:55. 1921, syn. nov.; E.
merrillii Ruhl. var. suishaense (Hayata) Chang in
Li, Fl. Taiwan. 5:185. 1978, syn. nov.

MR B, IR 2~ 3. XEIRE
ILE A RIDTE. FFHU ER 7.

Ruhland! "MK & Merrill 1902 4E 75 JER 2 R &
HIARAS (Merrill 572, holotype & T B, isotype #& T
TAIF) X% 7T E. merrillii. E.
lich 6076, isotypes, B, BR, E) 1 E. merrillii #J
WRARA W BT MR, WA MEE RSB
T PGSR Fh B R TR — 3. D46 R B 5T
EABERHEYN CEEIX A, HI_E E. mer-
rillii V] BEJSRE . truncatum WM. HHTILE.
truncatum WIRERAR AT MR IE. KAHFE, &
SEEMHERZERY. HIEREN, E. merrillii
NAMNE. truncatum B[R4 .

IERONE E . suishaense Hayata(EX E. mer-
rillii var. suishaense){C¥ER E. merrillii HIE4Y.
ZX KB GBI A IS Chang (1978) G TS
YRGS, RFTE E. suishanense Hayata

truncatum (Wal-

(8 E. merrillii var. suishaense). Th5A Wy Ab 32
EfHE. EXFELT, ERFAH(ER) NN E.
truncatum E’Jlﬁj%

8.1 KIEFBEMEYSEZER)
Eriocaulon truncatum Buch. — Ham. ex Mart.
var. longibracteatum (W. L. Ma) Z. X. Zhang,

comb. nov.

E. merrillii Ruhl. var. longibracteatum W.
L. Ma, in Acta Phytotax. Sin. 29(4):305. 1991.

BIE LAY, E. merrillii var. longi-
bracteatum W.L. Ma . K E. truncatum var. lon-
gibracteatum (W.L. Ma) Z.X. Zhang.

i R T 54 ERYIRALE B, BIFC, BOCH, BR, BM, E,
G, GZU, HK, K, KUN, KYO, L, M, NAS, NK, P, PE, S,
TAIF, TNS, UPS#l W A#CRERE, RAIELIES M Index
Herbarirum . it % E Mr. Bartholomew (California Academy of Sci-
ence) ST ZFIHRH RIFHEN.
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HWE B MR =R B i A A R 25 6 B, SR PR O ) A e AR S (R A B 4D B K, 45 R
Bl e e AR RS HUE R AT T — M P, (3 B ARST N, P BB sh Rl 38780 T i R d 4 28 B A A i
WM AR LA FKE ML A AL, AR T AR AEK R, T EMMR T W AR M. EE AN A MBS R %k
KGR T G R ERRERBEX & R ARM BRI TUE. FE W EEREY, £ EER
T B R B € JT B VR B O T /NI 28 - Bk BB 2 SR > AR BTAME 1/2, BRZEHE 1/2 > 35 A B B85 AL 2 35
JEN>EARTHIN 1/3, BA GBI 1/3, $EH 1/3> 3 B ORHAE) > @ AR 1/3, #E B 1/3, =4 R #
i 1/3> 38 A RTHIME 1/2, 34 )5 I 1/2.

XA BEW, MR, KEREE, K, EE

fESEES S792.117

Liu Yong;Chen Yan;Zhang Zhiyi; Li Xingguo. Effects of fertilizer treatments on seedling growth and

cold resistance of triploid Populus tomentosa. Journal of Beijing Forest University (2000) 22 (1)
38~44 [Ch, 8 ref.] College of Resources and Environment, Beijing For. Univ., 100083, P. R.
China. '

In order to study the effects of fertilizer treatments on seedling growth and cold resistance of
triploid Populus tomentosa, seedlings were treated with different fertilizing time and regime. The re-
sults show that fertilizing in autumn after height growth stop can help seedlings absorb N and P and
increase cold resistance. Fertilizing in both early fast growing period and autumn can not only enhance
seedling growth but also increase cold resistance. After evaluating by an integrated indicator, combined
from relative electric cbnductivity, rate of water loss, water saturation deficit, and growth recover
test, the sequence of effects of fertilizing treatments on seedling cold resistance is as follows: applying
total fertilizer in autumn >applying 1/2 fertilizer in early fast growing period and 1/2 in autumn >
applying total fertilizer in early fast growing period >applying 1/3 in early fast growing period , 1/3
in later fast growing period, 1/3 in autumn > control (no fertilizer) > applying 1/3 in early fast grow-
ing period, 1/3 in middle fast growing period, 1/3 in later fast growing period > applying 1/2 in early
fast growing period , 1/2 in later fast growing period.

Key words  Populus tomentosa, fertilizer treatment, fertilizing in autumn, growth, cold resistance
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