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Tetracentron sinense D437

Abstracet
Horizontal and altitudinal distribution of Tefracentron sinense in East Nepal is studied. This
species is widely distributed between 87°10'E and 88°00'E in longitude, and between 27°20' N and 27°
50'N and at 27°07'N in latitude. Its distribution extends northward along the Arun Valley, but is
restricted within the middle stream in the Tamur Valiey. It grows between 2100 and 2900 m in
altitude among Quercus, Acer and Tsuga forests. Its range extends nearly horizontally in east-west

direction, but seems to lower in northern areas.

The present study confirmed that habitats are

restricted to small undisturbed forests in the study area, and the conservation and protection of these

forests are necessary.
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Since the discovery at two localities in 1963
during the Second Botanical Expedition of the
University of Tokyo (HARA and KANAI 1964),
specimens of Tefracentron sinense QLIVER
(Tetracentraceae) have been collected extensively
in East Nepal. This species, distributed from East
Nepal to Central China, has been attracting atten-
tion of botanists as a monotypic vesselless dicoty-
ledon since HARMS (1897) described the vesselless
state. Though it was once included in Homoxylae
(Van TIEGHEM, 1900) together with all-the other
vesselless taxa, it is now regarded as forming
Trochodendrales in Hamamelidae with another
East Asian vesselless genus Trochodendron
(CRONQUIST, 1981 ; Takhtajan, 1980). Recently
SUZUKI et el. (1991a) discovered a unique struc-
ture, i.e, radial rows of unusual tracheids, in its
stemwood and branchwood from materials
obtained in East Nepal, which has not been found
in all of the living or fossil woods. Based on this
character, SUZUKI ef al (1991b) revised homox-

ylic fossil woods, and confirmed the existence of a
Tetracentron species in central Japan during the
Miocene period. Though Tetracentron sinense is
still an interesting material to botanists, it has not
been studied comprehensively due to difficulty in
obtaining living material, and even its dis-
tributional range has not been clarified. In 1988
and 1992, we conducted botanical researches in
East Nepal, and could observe living Tetracentron
at several habitats except the upper stream of the
Arun River. Its habitats in East Nepal are
confined to well-preserved natural forests consist-
ing of Quercus, Acer, Magnolia, Prunus or Rhodo-
dendron, and these forests often border on fodder
forests, and face destruction by villagers. Here
we will describe horizontal and altitudinal distri-
bution of this species in East Nepal at present,
and would like to clarify its spatial position,
comparing with those of other Eastern
Himalayan elements.
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FiG. 1. Horizontal distribution of Tetracentron sinense in East Nepal

Materials and Methods
Field observation and collection were carried
out in the Arun valley in 1988 and in the Tamur
valley in 1992 at eight localities. The collected
herbarium specimens are deposited in TI. All the
other herbarium specimens deposited in TI and
KTM are studied (Table1). Some doubtful

altitudinal data are corrected comparing our field
record and the published itineraries of former
collectors.

Results .
Total of thirty specimens of Tefracentron sinen-
se have been collected in East Nepal (Table 1}. In
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TABLE 1. Tetracentron sinense specimens collected in East Nepal.
Locality Alt. {m) Date Coll, & No. Herb.
Koshi Zone, Sankuwasabha Distr.
Dobtak-Saisimha 2300 29-May-1982 P.R. SHAKYA 9334 KTM
Tambure Kharka, Apsuwa valley 2240 30-May-158% P.R. SHAKYA 9338 KTM
Thokpu~Syakin, Isuwa Khola 2530 16-Oct-1981 P.R. SHAKYA 705% KTM
Eswa valley 2680 2-Nov-1981 P.R. SHAKYA 7305 KTM
Khiraunle, Iswa Khola 2740 18-Oct-1981 P.R. SHAKYA 7090 KTM
Tashigaon-Ghangma 2470 6-Sep-1986 SHRESTHA & SHAKYa KTM
8958
Tashi Gaun-Bhainsi Kharka 2200 14-Jul-1988 SUZUKI et al. 8840188 TI
Tashi Gaun-Bhainsi Kharka 2420 14-Jul-1988  SUZUKI ef al. 8840189 TI
Mangsing Danda 2360 3-Oct-1981  P.R. SHAKYA 6845 KTM
Above Shinhun-Hatia Gola 3-Aug-1977 OMASHI ¢f al. 771961 TI
Hatia Gola-Digedanda-Taram Bhanjyang- 2580 5-Aug-1977 OHASHI ef al. 772019 TI
Honkon
Lungmuchi-Chhyaumjam 2650 14-Apr-1981 P.R. SHAKYA 9729 KTM
Chyamtang-Chhyangmarimu 2350 18-Apr-1991 P.R. SHAKYA 9466 KTM
Redak-Chhurchatanga 9-Aug-1977 OHASHI ef al 770553 T
Mechi Zone, Taplejung Distr.
Syamba-Manabhara 2530 20-May-1992 SUZUKI ef al 9261049 TI
Shewaden-Papung 2470 22-Aug-1977 OHASHI et al. 773951 TI
Sewaden 2490 15-May-1992 SUZUKI ef al. 9261021 TI
Sewaden 2560 17-May-1992 SUZUKI ef al. 9261041 TI
Sewaden-Dongen 2190 18-May-1992 SUZUKI et af. 9261047 TI
Thakma Khola-Diorzli Bhanjang, 3200m 2800* 14-Nov-1963 HARA ef afl. 6300380 TI
Amjilasa-Gyable 2290 5-Jun-1992  NOSHIRO ef al. 9261167 TI
Ramsyang Pati 2310 24-May-1992 SUZUKI e al. 9261060 TI
Ramsyang Pati 2310 2-Jun-1992 SUZUKI ef al. 9261154 TI
Dorongden-Deurali-Amji Khola - 2480 12-Jun-1992 NOSHIRO et al. 9261274 TI
Amji Khola 2310 12-Jun-1992 NOSHIRO &f al. 9261277 TI
Sigre Danda-ridge-Bhitte Kharka 2460 15-Jun-1992 NOSHIRO ef al. 9261285 TI
Mechi Zone, Illam Distr.
Bhandukay Bhanjang, 3100m 2700* 3-Dec-1963  ARA ¢f al. 6300379 TI
Chhintapu 2900 8-Jun-1969  L.I1.]J. WILLIAMS 452 Tl
Banduke (Chhintapu) 2900 9-Jun-1969  T.B. SHRESTHA 15474 KTM

* Corrected hased on our field observation and published itineraries.

the Arun Valley it grows along the Arun River,
almost to the Tibet border, from 87°10°E to 87°30’
E in longitude and from 27730 N to 27°50’N in
latitude. All the specimens is found within 10 km
from the main stream (Fig.1). In the Tamur
Valley it is distributed in the middle area from 87°
30°E to 88°00'E in longitude and from 2740’ N to
2740'N in latitude. Here it is found in such side
valleys as Mewa Khola, Ghunsa Khola, Sibuwa
Khola and Kabeli Khola. The different distribu-
tion between the Arun and Tamur valleys is

caused by the existence or non-existence of the.

Himalayas on the northern horder of each valley.
To the south of these localities 7. sinense is found

only on a dividing ridge of the Tamur and Mai
watersheds at 27°07’N and 87°55'E, and no speci-
mens have been collected in between.

Its altitudinal distribution is between 2200 and
2800 m both in the Arun and the Tamur Valley,
and between 2700 and 2900 m on the southern
ridge. Altitudinal range seems to decrease
toward the north, but it has not been confirmed
due to insufficient collections from the southern
part of the study area. In the east-west distribu-
tion, the upper limit seems to dip at about 87°40°E,
and this is not clear because collections are few
and from restricted areas. The lower limit is
nearly horizontal in the east-west direction.
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FIG. 2. Altitudinal distribution of Tetracentron sinense in East Nepal

Physiognomy of forests with Tetracentron
sinense at each loéality, stage and size of obser-
ved trees are as follow:

1. Between Tashi Gaun and Bhainsi Kharka:
2420m, flowering (H=22m, D=36cm), a forest on
a small ridge consisting of Quercus lamellosa, 6.
glauca, Acer stevculiaceum, and Prunus napaulen-
sis with Alangrum alpinum, Helwingia himalaica
and Stachyurus himalaicus as undergrowth ;
2200m, sterile (H=20m, D=35cm), a sparse secon-
dary forest on a gravelly slope.

2. Sewaden-Dongen ; 2490m. flowering (H=
20, D="70cm), sterile (H=15m, D=22cm), Tsuga
dumosa-Rhododendron grande forest in a valley
bottom of the Mewa Khola ; 2190m, sterile (H=
11m, D=12cm), Q. lamellpsa-Acer-R. grande for-
est on a valley slope.

3. Syamba and Manabhara: 2530m, sterile (H=
20m, D=40cm) Q. lamellosa-R. grande forest on a
ridge.

4. Ramsyang Pati: 2310m, flowering (H=10m

D=25cm), Alnus nepalensis-Acer-Quercus lamel -

losa forest at the lower limit of Tsuga dumosa
forest in a small side valley of the Tamur River.
5. Amjilasa-Gyabla: 2290m, sterile (H=6m, D=
9cm), riverside secondary forest beside the Ghun-
sa Khola.

6. Dorongden-Deurali-Amji Khola: 2480m, ster-
ile (H=6m, D=12cm), Alnus nepalensis forest on
a steep mountain slope.

7. Amji Khola: 2310m, flowering (H=8m, D=
18cm), riverside Q. lamellosa-Acer forest beside
the Amji Khola.
8. Sigre Danda-Bhitte Kharka: 2460m, sterile
(H=6m, D=16cm), regeneration forest on a
mountain slope.

According to OHSAWA ef al. (1983), Tetre-
centron sinense composed a deciduous forest with
Magnolia campbellii and Acer campbellii on a
steep slope at Thokpy, 2570m, on the same ridge
as locality 1.

Discussion and Conclusion

Tetvacentron sinense is one of the East
Himalayan elements as is shown in the distribu-
tion map of HARA and KANAI (1964), and has
been confirmed to grow commonly in the temper-
ate region of East Nepal. STAINTON (1972) did
not mention this species as an East Himalayan
element probably because of few collections ac-
cumulated at that time. This species is, however,
widely distributed as some East Himalayan ele-
ments, i.e., Acer campbellii, Magnolia campbellit,
Quercus lameliosa, Rhododendron grande, Helwin-
gia himalaica, Stachyurus himalaicus (STAINTON,
1972), and often forms deciduous or mixed forests
together with these species. According to the field
observation, mature flowering individuals are
restricted to natural forests in this area, and those
growing in secondary ones are young and sterile,
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Its seedlings ave rare in such natural forests (OHS-
AWA ef ai., 1983), and the regeneration process is
obscure. Existence of these natural forests are
the results of low population density in this area,
but the surrounding areas are nearly deforested or
turned into fodder forests. With the present
population increase in this area, such natural
forests face destruction by villagers and their
conservation is necessary.

This study was supported by Monbusho Inter-
national Scientific Research Program (Field
Research) (M. Suzuki, No. 63041060 and 03041035)
from the Ministry of Education, Science and
Culture, Japan.

References

CRONQUIST, A. 1981. An integrated system of
classification of flowering plants. Columbia
Univ. Press., New York.

HARA, H. and KANAIL H. 1964. The discovery of
Tetracentron in East Nepal. Journ. Jap. Bot. 39 :
193-195.

HARMS, K. 1897. Uber die Stellung der Gattung
Tetracentron Oliv. und die Familie der Tro-
chodendraceen. Ber. deut. Bot. Ges. (Berlin) 15
350-360.

OHSAWA, M., TANAKA, N,, SHAKYA, P.R. and
NUMATA, M. 1983, Forest types and distribu-
tion in the Arun Valley, East Nepal. In:
NUMATA, M. (Ed.): Ecological studies in the
Arun Valley, East Nepal and mountaineering of
Mt. Baruntse, 1981, 79-111. Chiba University (in
Japanese with English summary).

STAINTON, J.D.A. 1972, Forests of Nepal. xvi +
181 pp. John Murray, London.

SUZUKI, M., JOsHI, L., FuJi, T. and NOSHIRO, S.

1991a. The anatomy of unusual tracheids in
Tetracentron wood, [AWA Bull, n.s. 12: 23-33.

SUZUKI, M., JOsHI, L. and NOSHIRO, 5. 1991h.
Tetracentron wood from the Miocene of Noto
Peninsula, central Japan, with a short revision
of homoxylic fossil woods. Bot. Mag. Tokyo
104 : 37-48.

TAKHTAJAN, AL. 1980. OQutline of the clas-
sification of flowering plants (Magnoliophyta).
Bot. Rev. 46: 225-359.

TIEGHEM, M.P. van. 1900. Sur les dicotylédones
du groupe des Homoxylées. J. Bot. (Paris) 14:
259-297, 330-361.

% B

BHA =2 BT 2 Tetracentron sinense D7
DHEBESTEHES I Lz, I3, O
Tk, B 2707 D L MR BRI, 7 miBnE
& A—NVEIRGO, HESTI0H S 8800, b 2T
20070 & 2750' DR AT L T B, EEMIZIE
2200 m 5 2900 m OMFIZAHL T %, SHD
EREAECELE b Rz 528, WiEiothigiz
BUBEENLEL, BELILITHTSHS, ®H
BHAMTAHS &, BRITWMETHMERST
BoTWwiEI3KREALLH, OIS
RN THEY, BIEMSORRTEPLETHS, F
HMoRBRERD 778, 227K H320EYH
Barhreh st KRMHeRon T8, ZRHEOHE
HBiEENL DRGNS, KL, WA - b
HEER ) TR 3R e YEZEOVED
ThH-T, WA=, Zho ko s LS5
LTv5 I EMBESRIE s, BE, 23R
MO RAMET, BB w7 2 v —H#
PELTED, RERELEEFRLLENT D,

{received Dec. 10, 1992 ; accepted Jan. 23, 1993)

O/RNFREIE® + MBI R T BERTRREShibF /K R (EF /2029398

Tomiki

KOBAYASHI* and Nobuhira KUROSAKI**: On a Species of Oxygyne (Burmanniaceae) from Kobe City
199246 A 10 H7TMEHATEF /% 79 3 7RO/NE Lififph L BROARR I A, EEHITERN
H200mDTFZRT T4 LR B TRROPRM o LMK T, B L) RnihS R 20ERE—H
HizE S, BEOWITMAREL T, KRICBHSAZINETIROFRICMIT b, £0%, HRM
Bl L CELLY, i Rod5hd o lz, ERIIMEA THizdy, 4FMcERBHrofttEd e/
R A ) Oxygyne hyodoi ABE et AKAZAWAIZ L (T wniz, Lir L 20 TiHWwLd SN2,
AELBEHEHNPARLZTITFETH R, LI IITHBEEOLF /Ry iKY & LT, Hlr s aER

OFHEIZ DWW TEET 3,

BERWBE (MEISENAEL) T 32k B515cm &1-1.5mm HLEMEES 15em T,
SRz BHOERERSFITLICA LS, TR EZ 3 mm, 87k BRIk ESE £ 221301



