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CLASSIFICATION OF PHENOPHASE COMBINATION OF WOODY PLANTS

Abstract :

— A Case Study of Cultivated Plants in the Beijing Botanical Garden

Yang guodong
( Depart ment of Geography, Capital Normal University  Beijingl 00037)
Chen Xiaogiu
( Depart ment of Urban and Environmental Sciences, Peking University  Beijingl 00871)

In this paper, more than 70 species of cultivated woody plants in the Bejing Botanical Garden have been

classified according to the combination characteristics of occurrence dates of different phenophases including leaf e-

mergence and leaf coloration, leaf e mergence and all leaf shedding, leaf coloration and all leaf shedding , and first

flowering and leaf e mergence . This kind of plant classification has provided an useful procedure for objectively evalu-

ating ornamental values of different woody plants in respect of the seasonal aspect . By selecting woody plants with

specific phenophase combinations in the plant landscape making , the spatial and te mporal rhythm of a landscape can

be strengthened and the dynamic relationship bet ween various seasonal aspects in the landscape can be harmonised,

so that the aesthetic perception will be fully de monstrated.
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Tab.1 Classification of phenophase combination based on the date of leaf emergence and leaf coloration
(<4 5 ) (4 6 ~17 ) (=4 18 )
b Early type of leaf Middle type of leaf e mergence Late type of leaf e mergence Sum of
Type of phenophases e mergence (from Apr.6 to Apr.17) (later than Apr.18) species
(earlier than Apr.5)
- ( Euonymus ( Prerocarya stenoptera) , ( Be- ( Hibiscus syriacus ) ,
(=9 25 ) bungeanus) tula platyphylla) , ( Platanus  ( Catalpa speciosa)
Early type of leaf occidentalis) , ( Pyrus bretschreider-
coloration i), ( Rhus typphina) , 1
(earlier than Sep .25) ( Tilia nongolica) , ( Fraxinus
penrlsylvanica var . subintegzm' ma),
( Catalpa bungei)
- ( Larix ( ginkgo biloba) , ( Metasequoia ( Castanea mnwllissima ) ,
(9 26 ~10 12 ) principis-rupprechtii ),  glyptostroboides ) , ( Populus  ( Broussoretia papyrifera),  ( Morus
Middle type of leaf ( Sorbaria ki  canadensis) , ( Populus alba) , alba) , ( Prunus persica f. rubra-
coloration ilowii) , ( Rosa ru- ( Juglans  regia ), ( Qltis  plena) , ( Albizia julibrissin) ,
(from Sep .26 to Oct .12)  gosa) , bungeana) , ( Magnolia denudata) ,  (Sophora japonica) , ( Anorpha
( Prunus  triloba  f. ( Philadelphus pekinensis) , fruticosa) , ( Wisteria sinensis) ,
Plena) , (Sy ( Prunus serrulata var. lannesiana ( Xanthoceras sotbi folia ) , 36
ringa oblata) , f- hata-zakura) , ( Robinia peu- (Ailanthus altissima) , ( Zziphus ju-
( Syringa oblata var.  doacacia ) , ( Phellodendron a-  juba) , ( Firmiana simplex) ,
affinis) nurense) , ( Qotinus coggygria var.  ( Lagemstroenia indica ),
cinerea) , ( Aesculus chinensis) ,  ( Paulownia tonentosa)
( Koelreuteria  paniculata ) ,
( Diospyros kaki) , ( Jasminum
nudi florum)
- ( Salix mmatsu- ( Populus tonentosa) , ( Gercis chinensis) , ( Gleditsia
(=10 13 ) dana), ( Salix  ( Populus si nonii) , ( Populus ni-  sinensis) , ( Sophora japonica f.
Late type of leaf babylonica ) , gra var. italica) , ( Ulmus punila),  pendula), ( Acer truncatum) ,
coloration (Salix matsudana var. ( Chi monanthus  praecox) , ( Vitex negundo var . heterophylla)
(later than Oct .13) tortuosa) , ( Malus punila) , ( Prunus davidi-
( Malus micromalus) , ana), ( Prunus arweniaca) , 3
( Rosa xanthi- ( Campylot ropis macrocarpa) , ( E
na), laeagnus angustiﬁ)lia) , ( ForSythia
( Garagana rosea) , suspensa)
(Syringa reticula-
ta var. mmandshurica)
14 35 21 70

Sum of species
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Tab.2 Classification of phenophase combination based on the date of leaf emergence and all leaf shedding

( Salix babylonica) .

( Rosa xanthina) .

(<4 5 ) (4 6 ~17 ) (=4 18 )
Eatly type of leaf Middle type of leaf e mergence Late type of leaf e mergence Sum of
Type of phenophases e mergence (from Apr.6 to Apr.17) (later than Apr.18) species
(earlier than Apr.5)
- ( Betula platyphylla) , ( Phel- ( Ailanthus altissi ma) , ( Zizi-
(=11 1 ) lodendron anmurense) , ( Tilia  phus jujuba var. spinosa) , (Lager
Early type of all leaf mongolica) ,  ( Diospyros kaki) , stroe nia indica) , ( Vitex negundo
shedding ( Diospyros lotus) , ( Fraxinus  var. heterophylla) , ( Gatalpa 12
(earlier than Nov.l) pennsylvanica var. subintegerrima) , speciosa)
( Catalpa bungei)
- ( Larx ( Ginkgo biloba) , ( Populus ( Castanea mnwllissima ) ,
(11 2 ~12 ) principis-rupprechtii ) ,  canadensis) , ( Populus alba) , ( Broussometia papytifera) , ( Morus
Middle type of all leaf ( Rosa rugosa) , ( Juglans regia ), ( @ltis  alba) , ( Prunus persica f. rubra-
shedding ( Prunus  bungeana) , ( Magnolia denudata) ,  plena) , (Albizia julibrissin) ,
(from Nov.2 to Nov.12) triloba f. plena), ( Philadelphus pekinensis) , ( Cereis chinensis) , ( Anorpha
( Chaenoneles  ( Pyrus bretschneideri) , ( Prunus  fruticosa) , ( Wisteria sinensis) ,
speciosa ), davidiana) , ( Prunus arneniaca) , ( Acer truncatum) , ( Xan-
( Syringa  reticulata ( Prunus serrulata var. lan-  thoceras sotbiplia) ,  ( Zziphus juju- 36
var. mandshurica) , nesiana f. hata-zakura) , ( Gotinus ~ ba) , ( Hibiscus syriacus)
( Syringa oblata) ,  coggygria var. cinerea) , ( Rhus
( Syringa oblata  typhina) , ( Aesculus chinensis) ,
var . affinis) ( Koelreuteria  paniculata) ,
( Forsythia suspensa ) , ( Jas-
minum nudi florum)
- ( Salix matsu- ( Metasequoia glyptost roboides) , ( Gleditsia sinensis) ,  ( Sophora
(=11 13 ) dana), ( Salix ( Populus tonentosa ) , japonica) , (Sophora japonica f.
Late type of all leaf babylonica ) , ( Populus si nonii) , ( Populus ni- pendula) , ( Firmiana si mplex) ,
shedding (Salix matsudana var.  gra var. italica), ( Pterocarya ( Paulownia tonentosa)
(later than Nov.13) tortuosa ) , stenoptera) ,  ( Ulmus punila) ,
( Sorbaria kirilowii) , ( Ghi monanthus  praecox ) , 25
( Malus micro- ( Platanus occidentalis) , ( Malus
malus) , (Rosa  pumnila) , ( Robinia pseudoacacia) ,
xanthina) , (Ga mpylotmpis macrocarpa) ,
(Caragana rosea) , ( Elaeagnus angusti folia)
( Euonymus  bun-
Qeanus)
15 36 2 73

Sum of species




43

2
, 2
, ( Ailanthus altissi ma) - ( Ziziphus ju-
juba var. spinosa) - ( Lagerstroemia indica) ( Vitex negundo var. heterophylla) ;
( ), ( Sorbaria kirilowii) ( Eu-
onymus bungeanus) . 197 , 222
, R 1/5 ;
220 ( )
; ( 2) .
3 s s ’
( 19 ), ,
1 ( 49 ),
, ( Pterocarya stenoptera) - ( Platanus occidentalis) . 3 . ,
( 37%),
( 25%).
R 4
s 60 % ( >
5 4 ), ( 3 30 4 18 )
, 6 10 R
1/4 s
( 4 5 ) (4 6 4 17 ) s
b ( 4) °©
3
( 1~ 4) s s - s
R 50 % R
1 2 ( 1~ 3) B 5 1 5 >
( 4. , ,

( 1 ~4),



44

36

3

(

)

Tab.3 Classification of phenophase combination based on the date of leaf coloration and all leaf shedding

(<9 25 ) (9 26 ~10 12 ) (=10 13 )
Early type of leaf Middle type of leaf coloration Late type of leaf coloration Sum of
Type of phenophases cdloration (from Sep .26 to Cct .12) (later than Oct .13) species
(earlier than Sep .25)
- ( Betula  platy ( Phellodendron amurense) , ( Vitex negundo var . heterophylla)
(<11 1 ) phylla) , (Frax-  (Ailanthus altissima) , ( Diospyros ka-
Early type of all leaf inus pennsylvanica var. ki), (Ziziphus jujuba var. spinosa)
shedding subintegerrima) ,
(earlier than Nov.1) ( Tilia nongolica) , 10
( Catalpa bungei) ,
( Catalpa
speciosa)
- ( Pyrus bretschrei- ( Ginkgo biloba) , ( Prunus davidiana) , ( Gereis
(11 2 ~12 ) deri) , ( Rhus ty ( Larix principis-rupprechtii ) , chinensis) , ( Acer truncatumy ,
Middle type of all leaf phina) , ( Hibiscus  ( Populus canadensis) , ( Populus ( Forsythia suspensa) , (Sy
shedding syriacus) alba) , (Juglans regia) , (CGas=  ringa reticulata var. mandshurica)
(from Nov.2 to Nov.12) tanea mollissima) ,  ( Qeltis bungeana) ,
( Broussonetia papyn'jém) ,
( Morus alba) , ( Magnolia denuda-
ta) , ( Philadelphus pekinersis) ,
( Rosa rugosa) ,
( Prunus triloba f. plena),
( Prunus pessica f. rubra-plena) ,
( Prunus serrulata var. lannesiana 35
f. hata-zakura) , ( Albizia julib-
rissin) , ( Anorpha fruticosa) ,
( Wisteria sinensis) , ( GQotinus
coggygtia var. cinerea) , ( Aescu-
lus chinensis) , (' Xanthoceras
sorbi folia) ,  ( Koelreuteria panicula-
ta) , (Zziphus jujuba) , (Lager
stroe mia indica) , ( Syringa obla-
ta) , ( Syringa oblata var. affi-
nis) , (Jas minum nudi florum)
- ( Prerocarya ( Metasequoia glyptost roboides) , ( Populus tonentosa) ,
(=11 13 ) stenoptera) , (Sorbaria kirilowii) , ( Sophora  ( Populus si nonii) , ( Populus ni-
Late type of all leaf ( Platanus occidental-  japonica) , ( Robinia pseudoacacia) ,  gra var. italica) , ( Salix matsu-
shedding is) , ( Euony mus ( Firmiana simplex) , dana) , ( Salix babylonica) ,
(later than Nov.l13) bungeanus) ( Paulownia tonentosa) ( Salix mmtsudana var. tortuosa) ,
(Ulnmus pumila) , ( Chi monanthus
praecox) , ( Malus punila),
( Malus micromalus) , ( Rosa -
xanthina) ,  ( Prunus arneniaca) ,
( Gleditsia sinensis) , ( Sophora
japonica f. pendula) ,
(Garagana rosea) , ( Campy
lot ropis macrocarpa) , ( Elaeagnus
angusti folia) , ( Campsis radi-
cans)
11 37 24 7

Sum of species
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Bb 4 (assification of phenophase combination based on the date of leaf emergence and first flovering
(<4 5 ) (=4 18 )
szd;f Type of Early type of leaf Mdél: typeé of lea; Z mer)gence Late type of leaf Su m of
lants phenophases 'C mergence (fr()m Aot .6 to A 1'17) emergence SIﬁCleS
p (earlier than Apr.5) P P (later than Apr.18)
- ( Larix ( Populus tonentosa) ,
(=3 29 ) principis-rupprechtii) ( Populus canadensis ) ,
Early type of first ( Populus si monii ) , ( Ulmus
flowering pumila) , ( Chi monanthus 8
(earlier than Mar.29) praecox) , ( Forsythia suspen-
sa), ( Jasminum nudi flo-
U )
- ( Salix matsu- ( Ginkgo biloba) , ( Acer truncatum)
(3 30 -~ dana) , ( Salix baby-  ( Populus alba) , ( Populus
4 18 ) lonica) , ( Salix nigra var. italica), ( Betula
Middle type of first matsudana var. tortu-  platyphylla) , ( Pterocarya
flowering osa), stenoptera) ,  ( Celtis bungeana) ,
(from Mar.30 ( Prunus triloba f. ple- ( Magnolia denudata) ,
to Apr.18) na) , ( Malus ( Platanus occidentalis) ,
Spring micromalus) , ( Pyrus bretschneideri ), 24
flower ( Chaenoneles speciosa) , ( Malus pumila) , ( Prunus da-
( Caragana vidiana) ,  ( Prunus armeniaca) ,
rosea) , ( Syringa ( Prunus serrulata var.
oblata) , (Syringa  lannesiana f. hata-zakura) ,
oblata var . affinis) ( Fraxinus pennsylvanica var.
subinte gerri ma)
- ( Rosa xanthina) , (Juglans regia) , ( Gotinus ( Broussonetia papyrifera) ,
(4 19 ~ ( Paeonia suffruti-  coggygria var. cinerea) , ( Prunus persica f. rubra-ple-
5 3 ) cosa) ( Catalpa bungei) nay , ( Cercis chinensis) ,
Late type of first ( Wisteria sinensis) , ( Xan- 1
flowering thoce ras sorbifoliu ),
(from Apr.19 ( Paulownia to mentosa)
to May 3)
12 24 7 3
Sum of species
- ( Sorbaria kir ( Philadelphus pekinensis) , ( Pinus bungeana) ,
5 4 ~ ilowii) , ( Rosa ru- ( Robinia pseudoacacia) , ( Castanea mollissi ma) , ( Al
6 9 ) gosa) , ( Euonymus  ( Phellodendron amurense) , bizia julibrissin) , ( Amorpha
Early type of first bungeanus) , ( Rhus typhina) , ( Aesculus  fruticosa) , ( Ailanthus altissi-
flowering ( Syringa reticulata var. chinensis) , ( Elaeagnus angus- ma) ,  ( Zziphus jujuba) , 23
(from May 4 mandshurica) tifolia) ,  ( Diospyros kaki) , (Zziphus jujuba var. spinosa) ,
to Jun.9) ( Diospyros lotus) ( Callicarpa ( Fontanesia forunei) , ( Vi-
dichoto ma) tex negundo var. heterophylla) ,
( Catalpa speciosa)
- ( Koelreuteria paniculata) , ( Sophora  japonica) ,
(6 10 ~ ( Tilia mongolica) (Sophora japonica f. pendula) ,
8 13 ) ( Hibiscus syriacus) , ( Fir
Summer Mlddlf(lz typg of first mmmz‘ szlmpAlex) , ( Lager 7
owering stroe mia indica)
flower (from Jun.10
to Aug.13)
- ( Campylotropis  macro-
(=8 14 ) carpa)
Late type of first
flowering 1
(later than Aug.14)
4 12 15 31
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