HALORAGACEAE

NZALERL xiao er xian cao ke
Chen Jiarui (%%t Chen Chia-jui)'; A. Michele Funston?

Herbs perennial, rarely annual, aquatic or terrestrial, monoecious or dioecious. Stem creeping, ascending or erect, often rooting
at lower nodes. Leaves estipulate, 2—4-whorled, decussate, or alternate, in terrestrial species always simple, in aquatic submersed
species always pectinately lobed. Inflorescence an indeterminate or determinate spike of 1-5-flowered dichasia borne in axils of
leaflike primary bracts; occasional lateral inflorescences simpler. Flowers minute, actinomorphic, epigynous, protandrous, anemo-
philous or entomophilous, bisexual or unisexual. Sepals (2—)4, but absent in female flowers of some Myriophyllum, mostly persis-
tent. Petals alternisepalous, (2-)4, absent in female flowers of some Myriophyllum, imbricate, longer than sepals, often deciduous
with stamens. Stamens 1 or 2 x as many as sepals; filaments short, slender; anthers basifixed, mostly oblong or linear, 4-loculed, de-
hiscing by slits, antisepalous anthers sometimes somewhat longer than antipetalous ones; pollen grains shedding at 3-celled stage.
Ovary inferior, 1(or 2)- or 4-celled, septa solid or practically absent (present only at base and apex of ovary); styles as many (rarely
half as many) as sepals, alternisepalous, free, mostly short, grading into globose or subulate stigmas, spreading in fruit; stigmatic pa-
pillae hairlike; ovules as many as styles, rarely 1, apical, pendulous, anatropous. Fruit nutlike or a drupe, variously ornamented with
wings, ribs, and tubercles, indehiscent and 1-seeded or breaking up into (2—)4 1-seeded mericarps; pericarp membranous or endocarp
woody; exocarp membranous or swollen and spongy. Seeds with thin testa; embryo cylindric, surrounded by thick, white albumen.

About eight genera and ca. 100 species: mainly S hemisphere, particularly Australia, but Myriophyllum cosmopolitan and Proserpinaca Linnae-
us confined to the N hemisphere; two genera and 13 species (one endemic, one introduced) in China.

The spelling “Haloragidaceae” was used in FRPS, but the family name is conserved in Appendix IIB of the International Code of Botanical
Nomenclature, where the spelling Haloragaceae is used.

Wan Wenhao. 2000. Haloragidaceae [sic]. /n: Chen Chiajui, ed., F1. Reipubl. Popularis Sin. 53(2): 134—143.

la. Herbs terrestrial; all flowers with petals; fruit 1-loculed (septa almost absent), 1-seeded; leaves opposite or

alternate, simple, Margin eNtire t0 CIENALE-SEITALE .......cceierervereereereeriereereeseseeesesessesesesesseseseesesessssesersesesersesesesesenenes 1. Gonocarpus
1b. Herbs aquatic (in China); at least female flowers lacking petals or inconspicuous; fruit splitting at maturity into
(2-)4 1-seeded mericarps; leaves whorled, at least the lower (submersed) ones pinnately divided ............cccccuce. 2. Myriophyllum

1. GONOCARPUS Thunberg, Nov. Gen. PI. 3: [55]. 1783.
/NTALELE xiao er xian cao shu

Herbs terrestrial, prostrate or erect. Stem smooth or 4-ribbed, glabrous to sparsely pubescent. Leaves decussate or alternate,
rarely in whorls of 3(-5), petiolate or sessile, simple, margin serrate or entire; venation pinnate. Inflorescence an indeterminate spike
of solitary flowers borne in axils of alternate, opposite, or whorled primary bracts, with lateral spikes in axils of upper leaves.
Flowers bisexual, (3 or)4-merous. Sepals deltoid, often with midrib and median basal callus, persistent in fruit. Petals hooded, keeled,
usually shortly clawed, caducous. Stamens usually 2 x as many as sepals; filaments short; anthers oblong, 4-loculed, antisepalous
anthers slightly longer than antipetalous ones. Ovary incompletely (3 or)4-loculed, with 1 pendulous ovule per locule (if 2, then 1
aborting early), (6—)8-ribbed, ornamented, mid-sepaline ribs less distinctly raised than others; styles as many as sepals; stigma capi-
tate. Fruit small, nutlike, 1-loculed (septa almost absent); pericarp somewhat membranous. Seed 1, occupying entire fruit.

About 35 species: SW Asia, and primarily Australia and New Zealand; two species in China.

In FRPS (53(2): 140-143. 2000), Gonocarpus was included in Haloragis J. R. Forster & G. Forster. However, the present treatment follows
Orchard (Bull. Auckland Inst. Mus. 10: 1-299. 1975), who recognized Gonocarpus based on differences of the inflorescence, septa, pericarp, and
development of the fruit.

la. Herbs pubescent; leaf blade linear-lanceolate or oblong-lanceolate, 10-28 x 1-9 mm; flowers erect, yellow; fruit

with 1 or 2 weak, oblique calluses DEEWEEN T1DS ........ceeiriereirieiiirieieirieeene ettt e se e s s e s ese e sesesessesans 1. G. chinensis

1b. Herbs glabrous; leaf blade ovate or elliptic, 6—17 x 4-8 mm; flowers nodding at anthesis, red or rose; fruit
OFtEIN SIMOOLN ...ttt ettt et ebe et e s e se e b e s esseseebessesaesaebe s esseseesessessesessenseseesesessaseas 2. G. micranthus
1. Gonocarpus chinensis (Loureiro) Orchard, Bull. Auckland Gaura chinensis Loureiro, Fl. Cochinch. 1: 225. 1790;
Inst. Mus. 10: 207. 1975. Gonocarpus scaber K. D. Koenig; G tetragynus Labillardiére;
Haloragis chinensis (Loureiro) Merrill; H. chinensis var.
BOfE/D “AL® huang hua xiao er xian cao yapensis Tuyama; H. scabra (K. D. Koenig) Bentham; H.
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scabra var. elongata Schindler; H. scabra var. novaguineensis
Valeton; H. tetragyna (Labillardiere) J. D. Hooker; H. fetra-
gyna var. micrantha Bentham.

Herbs perennial, erect or ascending, 10-60 cm tall. Stem
weak, 4-ribbed, scabrous with sparse appressed hairs. Leaves
decussate, becoming alternate near inflorescence, sessile or sub-
sessile; leaf blade linear-lanceolate, oblong, or linear, 10-28 x
1-9 mm, surfaces scabrous, base rounded, margin thickened,
serrate with 15-30 small teeth, apex obtuse. Inflorescence an
indeterminate spike, branched; bracts leaflike, lanceolate to
narrowly ovate, 0.5-1.5 x 0.3-0.5 mm, adaxially pubescent,
margin thickened, entire; bracteoles brown, linear to lanceolate,
0.2-0.5 mm, membranous. Flowers erecto-patent, 4-merous;
pedicel ca. 0.2 mm. Sepals green, triangular, 0.6-0.9 x 0.4-0.5
mm, glabrous, with a small, median-basal callus, margin
thickened. Petals yellow, sometimes reddish, hooded, very
shortly clawed, 1-1.5 x 0.3-0.5 mm, sparsely hirsute on keel.
Stamens 8, ca. 1 mm. Ovary 4-loculed; styles clavate, 0.1-0.3
mm; stigmas reddish, capitate, fimbriate. Fruit silver-gray to
dark gray, broadly ellipsoid, 0.7-1 x 0.8—-1 mm, weakly 4-
angled or 8-ribbed, with up to 2 oblique calluses between ribs,
scabrous, with short, curved, appressed hairs confined almost
entirely to ribs. Seed 1 per fruit. F1. Mar—Oct, fr. May—Nov.

Open grasslands, waste land, river banks, deforested slopes; 100—
800 m, to 1500 m in SW China. Fujian, Guangdong, Guangxi, Guizhou,
Hubei, Hunan, Jiangxi, Sichuan, Yunnan, Zhejiang [Indonesia, Malaysia
(Sabah), Papua New Guinea, Philippines, Singapore, Vietnam; SW Asia
(W Iran), N and W Australia, Pacific islands (Caroline Islands, in-
troduced in Hawaii)].

Chinese plants belong to Gonocarpus chinensis subsp. chinensis,
whereas subsp. verrucosus (Maiden & Betche) Orchard (Haloragis ver-
rucosa Maiden & Betche) is found along the coastal regions of New
South Wales and Queensland. The fruit of the latter taxon have papillae
(never calluses) on and between the ribs and are always globular.

2. Gonocarpus micranthus Thunberg, Nov. Gen. Pl. 3: [55].
1783.

/NANEE xiao er xian cao

Gonocarpus citriodorus A. Cunningham; G depressus A.
Cunningham; Haloragis citriodora (A. Cunningham) Walpers;
H. depressa (A. Cunningham) Walpers; H. micrantha (Thun-
berg) R. Brown; H. minima Colenso.

Herbs perennial, prostrate or decumbent, 5-15(—45) cm
tall. Stem sometimes reddish, smooth, glabrous. Leaves decus-
sate; petiole 0.5-2 mm; leaf blade ovate-cordate or elliptic, 6—
17 x 4-8 mm, surfaces glabrous, base rounded, sometimes cor-
date, margin thickened, crenate-serrulate with 620 small teeth.
Inflorescence an indeterminate spike, unbranched or branched;
bracts lanceolate, 0.5-0.8 x 0.1-0.2 mm, membranous, margin
entire; bracteoles brown, suborbicular, 0.1-0.2 x 0.1-0.2 mm,
membranous, margin serrulate or entire; all bracts deciduous at
anthesis. Flowers erect then nodding, 4-merous; pedicel 0.1-0.3
mm. Sepals green, deltoid, ca. 0.5 mm, sometimes with a medi-
an-basal callus, base shallowly cordate. Petals reddish, hooded,
keeled, 0.8—1.2 mm, sparsely hirsute on keel. Stamens 8, ca. 1
mm. Ovary 4-loculed; styles clavate, ca. 0.8 x 0.7 mm; stigmas
red, capitate, fimbriate. Fruit reddish to gray, obovoid-globose
to depressed globose, 0.9—1 x 0.8—1.1 mm, 8-ribbed, glabrous.
Seed 1 per fruit. F1. Apr—Aug, fr. May—Oct.

Wet or boggy places, either in open or grassy situations; 100-1800
m. Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hebei, Henan, Hu-
bei, Hunan, Jiangsu, Jiangxi, Shandong, Sichuan, Taiwan, Yunnan, Zhe-
jiang [Bhutan, NE India (Assam, Sikkim), Indonesia, Japan, Korea, Ma-
laysia, Papua New Guinea, Philippines, Singapore, Thailand, Vietnam;
S and E Australia, Pacific islands (New Zealand)].

Gonocarpus micranthus subsp. micranthus is found almost
throughout the range of the genus, whereas subsp. ramosissimsus
Orchard is found almost entirely along the coastal regions of New South
Wales and Queensland. Plants of the latter taxon are erect, 25-60 cm
tall, and have diffuse inflorescences.

2. MYRIOPHYLLUM Linnaeus, Sp. PL. 2: 992. 1753.
I #H:)E hu wei zao shu
Burshia Rafinesque; Enydria Vellozo.

Herbs perennial, aquatic, submerged or shortly emergent, monoecious or dioecious. Stem soft, few to many branched, rhizoma-
tous. Submerged leaves 3- or 4-whorled, rarely alternate, pectinate, ovate to oblong in outline; segments filiform; emergent leaves
smaller, sometimes uppermost ones undivided, reducing to bracts of inflorescence. Inflorescence usually emergent, a terminal spike
with flowers 4-whorled, or in axils of emergent leaves. Flowers subtended by a primary bract and 2 bracteoles, sessile, usually 4-
merous, minute, lowermost ones female, uppermost ones male, sometimes middle ones bisexual. Male flowers: calyx deeply 2—4-
lobed; petals 2—4, boat-shaped, often pink; stamens 2—8, epipetalous. Female and bisexual flowers: calyx tube united with ovary;
lobes 4, minute; petals minute, often caducous or absent; ovary (2—)4-celled; style absent; stigmas 4, sessile, recurved, plumose,
papillose. Fruit a schizocarp, separating into (2—)4 mericarps. Seed 1 per mericarp.

About 35 species: aquatic or wet habitats worldwide, mostly in Australia; 11 species (one endemic, one introduced) in China.

Myriophyllum has economic importance in the purification of water, as feed for pigs, ducks, and fish, and in polishing wood. The plants are used
medicinally to reduce fever and as an antidiarrheal.

Myriophyllum aquaticum (Vellozo) Verdcourt (Enydria aquatica Vellozo) is a commonly cultivated, and nearly naturalized, species in Taiwan,
characterized as follows: plants dioecious (only female plants known in China); aerial leaves glaucous or light bluish green; all leaves whorled, never
entire, pinnately divided with linear segments; bracteoles subulate with 1(or 2) lateral lobes. This species was possibly introduced by the aquarium
trade.

la. Upper flowers alternate.
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2a. Leaves all alternate or pseudowhorled; floral bracts CONSPICUOUS .........ccoererereriririririririeieieieieieeeeie e 5. M. dicoccum
2b. Leaves whorled; floral bracts inconspicuous.
3a. Stamens 8; inflorescence terminal; mericarps abaxially rounded ...........ccccoeeeinieevenineceninieereneeerenens 1. M. alterniflorum
3b. Stamens 4; inflorescence axillary; mericarps abaxially aCULe ..........cccevvereeririeenieieeririeeeieeeee e 6. M. tuberculatum

1b. All flowers whorled.
4a. Emergent leaves pectinate-pinnatifid.

Sa. Floral leaves glaucous or light bluish green; turions 6—8 Cim ..........cccceeueueiininencninnnrreeeeeee e 11. M. oguraense

Sb. Floral leaves light to dark green; turions 1-3 cm .........

............................................................................ 2. M. verticillatum

4b. Emergent leaves or at least upper ones undivided, margin entire or serrate.
6a. Bracts not longer than wide, ovate to orbicular, shorter than or equaling flower.
7a. Mericarps abaxially smooth or finely tuberculate; bracteoles reniform to suborbicular, broader

TRAN LOMIE .ttt ettt ettt bbbt b et b et 4. M. sibiricum
7b. Mericarps abaxially tuberculate or aculeate; bracteoles ovate, as long as or longer than broad ............ 3. M. spicatum

6b. Bracts longer than wide, obovate and subentire to elongate and pinnatisect, extending beyond flower.
8a. Plants dioecious; bracts elliptic; male flowers distinctly stalked ..........ccoceveererieecenieeienieeeeeenne 8. M. ussuriense

8b. Plants monoecious; bracts lanceolate to spatulate; male flowers not stalked.

9a. Bracteoles digitate; sepals triangular ...............

9b. Bracteoles ovate; sepals orbicular.

10a. Stamens 4; mericarps beaked .................

10b. Stamens 8; mericarps not beaked

1. Myriophyllum alterniflorum Candolle, Fl. Frang. 5: 529.
1815.

HAEIN)ZE: hu hua hu wei zao

Plants mostly monoecious, rarely with bisexual flowers.
Perennating turions absent. Stem few branched, 50-100 cm,
sparsely brown oval warty, densely leafy, shoot tips knoblike
with crowded leaves; internodes 5-10 mm. Submerged leaves
4- or 5-whorled, pectinate, broadly lanceolate in outline, 1-4
x 0.5-1.2 cm; segments in 810 pairs, filiform, 0.5-1.5 cm. In-
florescence a terminal spike, nodding before flowering, to 3—
7(=12) cm; bracts ovate or linear, margin entire to serrate. Male
flowers alternate; bracteoles shorter than flower; calyx campan-
ulate, ca. 0.3 mm, apex 3-toothed; petals yellow, red streaked,
oblong-obovate, 1.5-2 mm, 5-6 x as long as calyx; stamens 8.
Female flowers opposite or whorled; bracteoles longer than
flowers; calyx campanulate, 0.7-1 mm, apex 3-toothed. Fruit 4-
loculed, subcylindric, 1.5-2 x ca. 1.5 mm; mericarps sparsely
verrucose. 2n = 14. Fl. and fr. Apr—Sep.

Stagnant waters, lakes; 500-1500 m. Anhui, Gansu, Hubei, Jiang-
su [Russia; C Asia, Europe, North America (Alaska, NE United States)].

2. Myriophyllum verticillatum Linnaeus, Sp. P1. 2: 992. 1753.
IEHE hu wei zao
Myriophyllum limosum Hectot ex Candolle.

Plants mostly monoecious, rarely with bisexual flowers.
Perennation by clavate turions. Stem robustly branched or un-
branched, 50—150 cm; internodes often shorter than leaves. Sub-
merged leaves 4—6-whorled, pectinate, narrowly ovate in out-
line, 3-5 x 1.5-2.5 cm; segments in 10-20 pairs, filiform, 1-2.5
cm. Inflorescence a terminal spike of 4-whorled flowers, 7-20
cm; bracts pectinate or absent. Male flowers: bracteoles lanceo-
late-lobed; calyx broadly campanulate, ca. 1 mm, 4-parted near-
ly 1/2 of way to base; petals white or greenish, obovate, 2-2.5
mm; stamens 8. Female flowers: bracteoles pectinate, 1-5 X as
long as flower; calyx tubular, shortly lobed; petals greenish or

............................................................................... 9. M. tetrandrum

......................................................................... 7. M. heterophyllum

10. M. exasperatum

white, minute. Fruit 4-loculed, subglobose, ca. 3 mm; mericarps
smooth or sparsely verrucose along margins. Fl. and fr. Apr—
Sep.

Stagnant waters, lakes, ditches, slow streams, occasionally drying
ponds; near sea level to 3500 m. Throughout China [Africa, Asia, Eu-
rope, North America].

In its terrestrial form this species may fully develop as small
plants, with few leaf segments, and often set fruit better than the aquatic
form.

3. Myriophyllum spicatum Linnaeus, Sp. P1. 2: 992. 1753.
FCRINE B sui zhuang hu wei zao

Plants mostly monoecious, rarely with bisexual flowers.
Stem much branched, 100-250 c¢m, densely leafy in upper part,
sparsely light green warty; internodes ca. 3 cm. Submerged
leaves 4- or 5-whorled, pectinate, broadly ovate in outline, 3—
3.5 x 1-2.5 cm; segments in 13—16 pairs, filiform, 1-1.5 cm.
Inflorescence a terminal spike of 4-whorled flowers, 610 cm;
bracts reniform or suborbicular, shorter than flowers, broader
than long. Male flowers: bracteoles rhombic to elongate, margin
entire; calyx broadly campanulate, 0.5-1 mm, 4-parted nearly
to middle; petals 4(or 5), pale pink, elliptic, 1.5-2.5 mm; sta-
mens 8, without androphore. Female flowers: bracteoles pecti-
nate, lanceolate in outline; calyx tubiform, 0.7-1 mm, margin
shortly lobed; petals absent or minute and caducous. Fruit 4-
loculed, subcylindric, ca. 2 x 1.5 mm; mericarps abaxially
rounded, smooth or sparsely verrucose along margins. Fl. and
fr. Apr—Sep.

Stagnant waters, lakes, ditches, slow streams, springs; near sea
level to 4200 m, rarely to 5200 m in springs in Xizang. Throughout
China [Asia, Europe].

4.Myriophyllum sibiricum Komarov, Repert. Spec. Nov. Regni
Veg. 13: 168. 1914.

FE{ARIEAZE xibo li ya hu wei zao

Myriophyllum exalbescens Fernald; M. spicatum Linnaeus
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subsp. exalbescens (Fernald) Hultén; M. spicatum var. exal-
bescens (Fernald) Jepson; M. spicatum var. muricatum Maxim-
owicz.

Plants monoecious. Stem loosely erect in water, often whit-
ish, few branched above, base characteristically curved or U-
shaped on young plants; internodes distinct, ca. 1 cm. Sub-
merged leaves 4- or 5-whorled, pectinate, ovate to oblong in
outline; segments in 5—12 pairs, filiform, 1-5 cm. Inflorescence
a terminal spike of 2—4-whorled flowers, mostly 4-10 cm;
bracts shorter than or rarely equaling fruits. Male flowers: brac-
teoles oblong-spatulate or ovate-oblong, margin entire; petals
pinkish; stamens 8. Female flowers: bracteoles mostly serrate or
somewhat pectinate-toothed at margin; perianth absent or sepals
vestigial. Fruit 4-loculed, globose, ca. 2 mm; mericarps abax-
ially tuberculate or aculeate. Fl. and fr. Apr—Sep.

Heilongjiang, Jiangsu, Jilin, Nei Mongol, Qinghai, Sichuan, Xin-
jiang, Xizang, Yunnan [Russia; North America].

5.Myriophyllum dicoccum F. Mueller, Trans. Philos. Inst. Vic-
toria 3: 41. 1859.

T RINEEE er fen guo hu wei zao

Plants monoecious and with bisexual flowers. Stem
sparsely branched, 30-50(—80) cm; internodes 2—12 mm. Sub-
merged leaves scattered or 2—5-whorled, pectinate, broadly
ovate in outline, 2-3 x 1-2 cm; segments in 4—12 pairs, fili-
form, 5-10 mm, apex finely mucronate; emergent leaves alter-
nate, linear to narrowly oblanceolate, 0.7-1.7 x 0.5-1.5 cm,
margin entire or shortly toothed distally. Inflorescence of axil-
lary, irregular dichasia of 1-5 flowers, female ones remaining
submerged throughout development, male and bisexual ones
borne on emergent part of stem; bracts leaflike; bracteoles del-
toid, inconspicuous. Male flowers sessile, 4-merous; sepals del-
toid, ca. 0.2 mm; petals red, ca. 1.8 mm, late caducous; stamens
4. Female flowers sessile or pedicellate, 2-merous; sepals del-
toid, ca. 0.1 mm; petals absent or vestigial; ovary 2-loculed;
styles clavate; stigmas red, capitate, not fimbriate. Bisexual flow-
ers sessile, 4-merous; stigmas developing after pollen release,
fimbriate. Fruit sessile or shortly pedicellate, olive-brown, 2-
loculed (female flowers) or 4-loculed (bisexual flowers), ca. 1
mm; mericarps cylindric, smooth or sparsely tuberculate, apex
truncate. Fl. and fr. May—Sep.

Fujian, Guangdong, Taiwan [E India, Indonesia (NE Java), Papua
New Guinea, Vietnam; Australia].

Myriophyllum dicoccum was erroneously treated as M. humile
(Rafinesque) Morong (Burshia humilis Rafinesque) in FRPS (53(2):
140. 2000). These taxa are separated by their fruit: M. dicoccum has 2-
loculed fruit from female flowers and 4-loculed fruit from bisexual
flowers on the same plant, whereas M. humile has only 4-loculed fruit.

6. Myriophyllum tuberculatum Roxburgh, Fl. Ind. 1: 471.
1820.
FIRANEE ci guo hu wei zao

Myriophyllum spathulatum Blatter & Hallberg.

Plants monoecious. Stem much branched, to 150 cm. Sub-
merged leaves 4- or 5S-whorled, pectinate, ovate in outline, 2.5—
4.0 x 1.0-1.5 cm; segments in 8-25 pairs, filiform, 1-2 cm;
emergent, uppermost leaves alternate, spatulate to linear, 5-20

mm, margin shortly lobed to entire. Inflorescence of axillary
flowers on emergent part of stem; bracts and bracteoles incon-
spicuous, ovate, margin entire. Flowers 4-merous. Sepals ovate,
ca. 0.5 mm, margin finely serrate to entire. Petals white, broadly
spatulate, 0.5-1.5 mm, persistent in fruit. Fruit 4-loculed, 4-
angled, 2-3.5 mm; mericarps abaxially acute, spinose-verru-
cose, apices not spreading. Fl. and fr. May—Sep.

Stagnant and shallow waters; 100-400 m. Guangdong [India, Ma-
laysia; Australia).

7.Myriophyllum heterophyllum Michaux, Fl. Bor.-Amer. 2:
191. 1803.

IR #E: yiye hu wei zao

Plants hermaphroditic, occasionally monoecious. Stem
stout, to 100 cm; internodes crowded. Submerged leaves 4- or
S-whorled or scattered, pectinate, oblong in outline, (1.5-)2—4 x
1-3 cm; segments in 5-12 pairs, filiform, 0.5-1.5 cm. Inflo-
rescence a terminal spike of 4-whorled flowers, 5-35 cm, in
monoecious plants lowermost flowers female, uppermost ones
male; bracts persistent, eventually reflexed, lanceolate to ob-
long or obovate, 4-18 x 1-3 mm, margin sharply serrulate;
bracteoles ovate, ca. 1.2 x 0.6 mm, margin serrate. Petals 1.5-3
mm. Stamens 4. Fruit 4-loculed, subglobose, 1-1.5 mm; meri-
carps with 2 finely tuberculate ridges abaxially, apex beaked.
Fl. and fr. May—Aug.

Introduced and naturalized. Guangdong [native to North America].

8. Myriophyllum ussuriense (Regel) Maximowicz, Bull. Acad.
Imp. Sci. Saint-Pétersbourg 19: 182. 1873.

LR EYTE#E wu su li hu wei zao

Myriophyllum verticillatum Linnaeus var. ussuriense Regel,
Mém. Acad. Imp. Sci. Saint Pétersbourg, Sér. 7, 4(4) [Tent. F1.-
Ussur.]: 60. 1861.

Plants dioecious, rarely monoecious or with bisexual flow-
ers. Stem weak, 5-20 cm. Submerged leaves 3- or 4-whorled,
pectinate, broadly lanceolate in outline, 5-10 x 2.5-5 cm; seg-
ments filiform, short, margin entire; emergent leaves 1 or 2,
linear or lanceolate, minute, margin serrate to entire. Inflores-
cence of axillary flowers on emergent part of stem or a terminal
spike; bracts and bracteoles elliptic, smaller than flowers, mar-
gin entire or serrate. Flowers 4-merous. Calyx tubular, shortly
lobed. Petals pale reddish, obovate-oblong, ca. 2 mm. Stamens
8. Styles 4; stigmas white, long fimbriate. Fruit olive-brown, 4-
loculed, subglobose, ca. 0.75 x 0.6 mm; mericarps finely tuber-
culate. F1. May—Jun, fr. Jun—Aug.

Muddy waterside shallows; near sea level to 1800 m. Anhui,
Guangdong, Guangxi, Hebei, Heilongjiang, Hubei, Jiangsu, Jilin, Jiang-
xi, Taiwan, Yunnan, Zhejiang [Japan, Korea, Russia].

In FRPS (53(2): 135. 2000), this species was included in Myrio-
phyllum propinquum A. Cunningham, which is separated on the size
and shape of the bracteoles and flowers and is restricted to Australia and
New Zealand.

9. Myriophyllum tetrandrum Roxburgh, F1. Ind. 1: 470. 1820.
PUESINEEE i rui hu wei zao

Plants monoecious. Stem few branched, to 200 cm. Sub-
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merged leaves 5-whorled, pectinate, ovate to oblong in outline,
ca. 4 x 10 cm; segments in 10-20 pairs, filiform, to 1.3 cm;
emergent leaves narrower. Inflorescence a terminal spike of 5-
whorled flowers; bracts entire at margin; bracteoles digitate at
margin. Flowers 4-merous. Sepals triangular, ca. 1 mm, margin
entire or finely serrate. Petals spatulate, ca. 1 mm, caducous.
Fruit 4-loculed, subcylindric, ca. 3 mm; mericarps sparsely
tuberculate to smooth. F1. and fr. Mar—Sep.

Shallow waters; near sea level to 200 m. Hainan [India, Malaysia,
Thailand, Vietnam].

10. Myriophyllum exasperatum D. Wang et al., Ann. Bot.
Fenn. 39: 268. 2002.

IR duan hui hu wei zao

Plants hermaphroditic. Stem sparsely branched, reddish
brown, 60—135 cm, rooting only at base, upper part usually
emergent. Submerged leaves (4 or)5- or 6-whorled, pectinate,
broadly ovate to suborbicular in outline, 4.5-5.5(-6) x 4-4.5
cm; segments 2.2-2.8 cm, filiform; emergent leaves smaller,
uppermost ones alternate to pseudowhorled, undivided, linear to
spatulate, margin toothed distally. Inflorescence a terminal spike
of (4 or)5- or 6-whorled flowers, 13-31 cm; bracts spatulate;
bracteoles slightly brown, broadly lanceolate to ovate. Flowers
4-merous. Sepals orbicular. Petals white, pinkish at apex, hooded,
1.5-1.8 x 0.5-0.8 mm, caducous. Stamens 8. Stigmas pinkish to

white after anthesis, shortly fimbriate. Fruit reddish brown to
olive brown, cubic, 1.8-1.9 x 1.9-2 mm; mericarps separating
late, finely tuberculate, longitudinal abaxial ridge tuberculate.
Fl. Aug—Nov, fr. Oct-Dec.

o Slow-flowing rivers and streams, stagnant waters; near sea
level to 200 m. S Guangxi (Dongxing).

11. Myriophyllum oguraense Miki, Bot. Mag. (Tokyo) 48: 335.
1934.

A FINEHE dong fang hu wei zao

Plants monoecious. Stems branched mainly at base. Sub-
merged leaves 4- or 5-whorled, pectinate, ovate to suborbicular
in outline, 2.4-5.7 x 2.3-5.5 cm; segments in 913 pairs, fili-
form, 1-3 cm; emergent leaves smaller. Inflorescence a simple
or sometimes 2—10-branched spike of 4-whorled flowers; main
and lateral inflorescences 2.5-9.5 cm; bracts leaflike; bracteoles
white, 3-fid to pectinate. Male flowers: sepals green, deltoid,
0.5-0.8 mm; petals white to pale green, hooded, weakly keeled
at base, caducous; stamens 8. Female flowers: sepals green, del-
toid, 0.4-0.6 mm; petals white, slightly hooded, caducous; stig-
mas pinkish after anthesis, shortly fimbriate. Fruit olive-brown,
4-loculed, shortly cylindric; mericarps smooth with 2 abaxial,
longitudinal ridges. F1. and fr. Apr—Sep.

Slow-flowing tributaries of the Chang Jiang basin. Anhui, Hei-
longjiang, Hubei, Jiangsu, Jiangxi, Zhejiang [Japan].
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