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The fi gUl'es in table 4 show th at wbile in Denma rk 
fOUf-lifth s o f th e :lIlnual s nower a fte r the firs t of Jul y, we 
h a yC in the So uth -Hu ssian steppe lYckaierin oslaw) nbou t one 
hair, in Greece arHl Spail1 about one third , and in the Trans
cas piHIl lowla nd s a houl o ne fifth whkh are laic-fl owering. 

In the series: Lihya n desert, Tratlsc:ls fli an desert, Spain , 
South-Hussi'\Il Steppe, Denm ark, the num ber of slimmer
an ll ua l pl'lII ls thu s s teadil y incretlses. And throughout 
the same series the summ er becomes less W::"1"111 a nd 
lcss (I ry. In Cai ro thcre is no rain during 4 - 6 summer 
month s and the mean Icmpel"nture of .Iuly is 2!j tl C. ; in 
:'I l erw 3- 4 Slim mer months ,we rai nlcss, and the mea n .lui)' 
lemperat ure is ao.~tI C., (Askhahacl 211"v C., Petro Alcx'Hl 
Ilrowsk 28,7" C.; Table 1 p. 17). In Spain no month . is 
perfl'ell)' .-ainlcss Ihou gh Jul)' and Augli !>. t a rc vcr)' dr)', ,tnt! 
th e mean .July iempcrat m c is, for in stanec, MUITia 211 '-' C., 
Madrid 24 ,r. n C. Yck' lterinosla w has as mcan ,J uly temperatu re 
of 23,,,'-' C. and th e predpitati on is great est in .Ju ly and 
smalles t duri ng win te!". ') 

Th is leads us 10 the cone!Lls ion thnt the llum ber of 
SUIll 11lel"-.lIlnual pl an Is is more l's jJeci<llly depend en t on the 
sum mcr rainfall , as might he expected . From norlh towa rd s 
the soulh thc cond itions of life during SUlIlIller become more 
tlnd IIl UI"{, t1u1:H"olll"able, so tha t fewer and fewel' annual 
spceies arc allli ' to cndLlre, namely only those adapted to 
wi th sta nd i n~J"ea s ingly un fa vourable conditions. 

But the wi nter tempcratu l'cs lIlay also playa pa ri in 
determini ng the relut ive number of annual summ er-plan ts, 
s in cc plant s ha ve 11 better cha nce of hibernat ing in COlln 
tries wi th wanller wint ers than where th e 00 1£1 is seve re. 
In Ihis way a nnual s llillmer-pla nt s might beco me pe rennials. 
Til e s tlltemcnt by VOi.I\t,:NS (\. c. p. 21) , Lh at fal:ultali"e 
a nnual a nd peren nial phill ts are characteristi c for the Libya n 
d esf~ rI , is perhaps nol only correlated with the SUIIllller but 
a lso with thc wi nt er conditiOIlS. 

The mean temperat u re HI Cairo fOI" J a n. is 11 ,9"C" and 
e\'en if (accordi ng to HA"'N) a few degrees of frost 1\1'e sO llie· 

') The lemperntUl"il records llre cited from I-I M~N 1897, III. 
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times reco nl!.!d , this is nothing ~0111P: II't'tl w ilh Mt'I'w whi ch 
has a m ean tem pt'ra lnl'e fo r .Ja nuary of -- 0,'1" C. (Askllllhnil 
- O,l" C .. Petro Alexandrowsk - ;).~t', tahle 1) aTHI Yekate
l'i nos law w hi ch has - 7 ,4" C., th e mi ll im ulII temperat ures 
or ho th loenlit ies /)(' ing ne:II'ly - 20 " C. or e" cn less. 

Spa in, w h ic h :IS rega rd s .July- lclII !Jl'r:l tu re 1:lkes Ih ird 
place, becomes second ill this respect SIIll'C Ihe wi ni<'r there 
is lII uch wann er th :lll in Tm llsC:ls pia (MLLrda !J,a" C., 1;: 11'11 -

goza 5,~" C., Madrid -I ,I' u C. in ,JallLlOlI'Y). Th e Il umher of 
nllll ua l s lIlIlmer-plan ts in Ihis case is Ih us in accorda n('e with 
the July t crnjlerallln~, 1101 th :lI of ,Iailiulry. Thi s Jell(l s LIS 
10 Ihe ('ol lc! usion thai Ih l' .hmuary ICl11 l'er:1iure 111:1 )' he 1I 
majo r faclor only wh en it is hi gh, while nmrkt'd ditrC I'CIH'CS 

in the low er tem pcl':t ttlrl's do nol sce m to he of :Iny import
ance. The dnla :Ire. how en',', 100 SC:Ult y to all o w us 10 
come 10 nn)' dec ish'c ('o]wlus io tl . 

T a ble 5. 

Di!> \r ihuli o n of thc growlh -I'\')I' lIl s of Tr:IllS\·:l o., p; a n :-oped!.!s 
amon gst certain Iialur:d order .... 

BOI' ragimu·cae . 
(;aryophyllaccac 
Ch cl1 opod iaecae 
Compos itac .. 
Crurifcrae .. . 
Gramin eae .. . 
Labi atae .... . 
Lilioceae .. . 
Pa pi lioll a(·eac. 
Pot)'gona('e ot~ .. 
l1allUll('uloccae ... . 
Umbcll ifcrae ... . ..... . 
Tamaricol'cac ... . 
ZygophyUal!cae ..... . 
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From tabl e 5 it wiII be sccn whi ch naturnl ordcrs are 
specially represented by nnnuni speci es in th e Transcnspian 
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desert ; as the di stribuLion of th e growLh-rorllls of the species 
of larger famili es arc here given as percentages. The orders 
which are especially reprp.sented by annual spcdes are the 
Cruci[erae and the Chenopodiaceae, the pcrcentage of tbese 
hejng respectively 90 and 72. Of these the Crucifel.'ae are 
a ll early flowering ephemerals, whereas about 82 per ct. of 
the annual Ch nopodiaceae are summ er-plants which Hower 
aftcr th e begin nin g of .July. A large proportion of the early 
fl owering annual Chenoporiiaceae also live far into th e sUlllmer. 

These two families, the (;ruci[erae and tbe Chellopodiaceae 
are thus typi cal represenLativcs of two widely clifi'erellt 
series of adap ta ti ons to desert-life : the one shows itself in 
thc quick development of plants or mesophytic structure 
during the favourable season ; the other is characterised by 
slow developmen t eombined with the power to withstand the 
unfavourahl e conditions of th e dry sea&o n. The form er series 
include all Ihe other families in table 5 with a large number 
of Hnnu al plants, e. g. Borraginaoeae, Gramineae and Hanullcul
accac. Outside thc Chenopodiaceae there are very few annual 
summcr-plan ts. 

That the adap tation of the ephemeral plants is advan
tageous is easi ly seen : the continuity of the race is ensured 
with a sli ght expendilul'e of material. Life with these plants 
seems a much simpler maLLer Lhan in the case of the annual 
sUl1Im er-plan ts . whi ch have to contend with a loo g hot 
su mm er beforc th eir seeds are ripened . The existence of the 
la tter is far more (>xpensive, because for one thing maLerial 
mu st be produeed for the development of mechanical, water
storing, and other specialised tissues which the ephemerals 
do noL req uire ; moreover many of the annual summer-plants 
do not con plcte their na tural span of life because Lhey are 
huried by the sand, or the soil blows away, or they die 
of thirst. 

In thi s connecLion allention is drawn to the outstanding 
difference between the mode of occurrence of the ephemerals 
and the a'hnual summer-plants. As already described, the 
former often appear in masses during spring, while the latter 
almost always occur as single plants standing wideJy apart. 
This is of course largely due to the greater number of 
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species of tbe ephemerals, but my opinion is that the number 
of individuals of most of the ephemeral specie - is rn nch 
larger than tb a t of the summ er-annuals. This question ought 
to be more closely investigated. 

EYen tbough the adaptations or the summer-annual 
plants must be regarded as favourable, o therwise the plants 
would not be able to exist, they seem to be lllllch less 
favourable tban the adaptations of the cphemerals or thost' 
of the perennials. The laller remain alive year after )'rn1', 
capable of storing nutriment and of de\'e!oping a strong 
root-system, while as regards propagation by seed they have 
the same cbanee as the annual plants. 

The ann1lalness of the annual ~uJllmer-plnnts inherent 
in their nature thus seems to be an unfavourahle {Joillt in 
their adaptation to the con(lilions of the Transcaspian desert. 
That so few species of them oecm there is perhaps a result 
of tbis. 

Next to the Theropbytes the Hemicryptophytes are 
the most abundant type in the Transcaspian desert Their 
percentage (27) ranges between tbe ligures from the Nor th 
African and North-American desert (19, 20, 1 R) and Samos 
(32) as shown in Table 3. They are far less numerou s here 
tban in the Soutb-Russian steppe (Yeka terinoslaw) and ramiI'. 

Most of them flower early, about the month of May. 
After calculation, J find thaL only abouL ] 0 per cl. of the 
Hemicryptophytes flower after .July 1, so tbat about. 0 pel' 
cl. are early flowering . These figures are only approximate, 
as delails on tbe flowering season of many species are 
lackin g. 

Actual numhers have .Iess interest here than in the case 
of annual plants, because the latter usually die after they 
have produced flower and fruit, whereas perennial plants in 
many cases continue to be vegetative afler that time. Slalis· 
tks of tbe flowering season therefore give 110 information 
about the vegetative period of perennials. 

Most Hemicryptophytes flower early and have completed 
flowering hefore the end of .June. As previously s tated (p. 59) 
many of them wilber when the seeds are ripe. This is 
probably he case with tbe majority, some of them have 
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nlrcady /JeelJ referred 10. They have ;lIso cphclIl cnd shoals, 
JII csoph yli c in s tructure and ari sing fl'o l11 perennia l hy pogcal 
pnrls. III ut he r J-I emic ry plophyies th e epigeaJ sh ools li ve 
through the whole Slimm er, c. ~. in spec irs of Zygoph!/lIwII , 
Jlf/(/ b(l.~is, Stalin!, prohabl y a lso ia II few emu;n;" fIn tl As/ra
.9af/l.~, th eir shools un- xerop hy tic in s truclur'c auf! bave Ihi s 
hi ologic:d (:ha l'aclc l' in co mmon wi lh the annual s limm er
plant s th ai the shoot s d ie wh en winler sets in. 

No illfol'tllalion is availa hle on the few plfll1b recorded 
a~ hicll li ials, for illslHnce Tragopoyol! . II is unl ikely th :'!! 
the species of Trayop0!l ()II en rr)' fres h leaves IIl1"ougholll Ihe 
whole s ummer. 

The ChcllopCH/i{//'cae as a g roup a rc sl l'iki Hgly defi cient 
in hcmi c r), pl oph yles, th ey have on ly 4 pcr c l. The T (II/Ill

ril'(lI 'cIIC a nd the ti/i(Jccac have none III all. Thc pan ci ty of 
hClll icl'ypto ph ytes i ll Ihe Che ll opodiace:lC, so mallY of wh idl 
!'.eetn s pecin ll)' adapt ed to dcsert-life, InHy pClhaps he ex plai n
cd ill th is way, thnl this 1)' p C is Ilot well acla pt('d to the 
natural conditions prcvailing during su m meT in the descrt. 
Yd the correctness of thi s s upposition ma)' be q uestioned 
w hcll wc cons ider the £!lyoph!lllaccae. lik ewise true sumlller~ 

plant s fin d w ilh 11 h cmicryptoph ytc-spccies (69 p CI' cL). 
Of Ihe rc mai ni ng ord crs the Umbelli{ercte in pnl'licuia l' 

ilH' lude a tarf,:(' Ilumher of hcmicryptophy lcs all or most of 
w hich a n ' s pri ng-plants. (Sec tab le 5). 

Next in o rder 10 Ihe Hcmi crypt oph ylcs (T :l hle :I ) fo li o\\' 
Ihe Fan e l·op h yICs. Ihe trees and shrubs. These all helong 
to fL\l'NK I:Eu's i\l icro- and NHl1 ofunerophytcs. 

In the Tnlnscnspian desert the re arc II pe r c l. Faner
oph ytcs, nbout th e sam e proportio n as in the No rth -African 
deserl s (Libya\] descrt 12, C)'renaica 9) .md in Sumos (9), 
bu t m uch less than in Den th Valley wi th 23 p. ct. Ou the 
other hand . the Sou th Hu ssian Steppc shows o nl y 5 per ct. 
ami the Spa nish S tcppe nbout the same Illl1llber '). DenmarK 
ha s 7, Siullgart 9 pel' c l. (HAuNKI.£ n). 

On ly 14 out of 87 Fnncrophytes in the list may s till 
he found flowe ring a ft e r J uly 1"' and of thesc 8 are Cht! l1 o-

') WILLKO~t>1 IIl9a p. 280. 
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podi acenc_ " ' hal W:IS sa id oj' the HcminyptoJihy les is s lill 
more th e case here: Ih nt th e e:ldy flowcrin g sp('(' i('s lIlay 
be summer-plants; 1U::r(' evel')' aile is such , a mi not (J II C is 
knowJl 10 rest during the summ er-periods, a lthough 1>ome of 
the species or Astragaills lil a)' shed their leafl els. 

The Tl'allsc:lspin ll Fanerophytes OC(' ur in grca tes l lllltllhers 
ami a ttain their highest de velopmcn t ill th e Sa nd-dt'ser!. As 
nlread y sta ted (p . 79), the Slllld -desc rt has a l'ain-ahsorhing 
so il, but it s eaJlill;rry aclion is s li~hl , helwC' thel'e I11U s t he 
larger supply oj' wa tcr in the dee per lay crs th:m in the Cla y
descl'ls. Th is is na tul'all j' cOlTclatcd with the oct'u rrence of 
trees s irH'e th ese ha \c lo ng roots eapnhlt, of csicmli ng down 
10 the wfltel' ; /'om parc al so p. -l8. 

Anolher faelor of inrpodfl ilce for th e ground -wu ter Hnd 
th erefo re for lhe Fall erollh;, tcs, is thc densit y 0[' the \'('gcl:r 
lion . \Vher('ve)' in dry rl'gion~ th ere is a rieli \'egetation of 
herhs 01' sln all shruhs, these wil l inte rc(' pl and Hhsorh IIH' 
water, so tha t it is !lol allo'yetl to sillk illto Ih e soil. 1\0 -
ST YTSCII EI'I' points out thai lore!-. ts mi ght grow on the Sou lh 
Russia n step pc if the slIrf:ll'C were 10osClled, !-.o that w:rter 
might pcnetrate Ihe soil. \Vh .... th is dot's II Ot tn kc pla te i ... , 
he s tat es, hecause th e su rr:H'e of loess is impr rvious 10 water, 
espcci!dl ." whcn covered by plants. 

Withou t en tering into the Ijllestioll \\' h )' Ilrl' Bussia n 
steppe is treeless, il is nOleworthy thai Tra llscaspi :r prese nts 
hcll e!' co nditions for gro\\' th of tret'S than S'JU th . nussi:r ; this 
is a result of th e ahso l'pt ive capaci ly of the soil tlue It) its 
stru cture and to the open pla nt - coveri ng. aided al so by 
climatic conditions. ndercnce lIIa y he mad e in thi s connec· 
Ii'on to S(:IIUII'E I! 'S s talcment {po 527} that th e SOLlt h-Bussian 
s teppe ha s a (h'y as well as a cold win ter, an clemen t 
hostile to th e growth of trecs. For when dry winds hlow 
a l Ihe sa lll c tim e as the grou nd is froze n, the tl'ces with • their branches :Iud buds m ore ex posed !hnn smaller pl:lrl ls, 
wi:! be unable to compensa te for loss by tra nspira tion. 

Somewhat similar conditions prevail on the Spanish 
steppes ; the winter is cold, dry a nd windy I). Mny has th e 
greatest alnou nt of precipitation. 

I} Climatic labl" ror Zaragou and ValladoUd in Meteorol. ZeitACilrifl 
9. 1874. p. 218. 
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In Transcaspia th e conditions .1 re just he reverse. As 
Illay he seen fr0111 table 1 (p. J 7), the precip'laLion is greatest 
in winter so that the coldest season is comparatively humid. 
In this respect he climate La a certain degree favours 
the grow th of trees. But a~ a whole it is only to a slight 
degree favourable! The long dry period which occurs during 
the vegetative period for trees necessitates the utmost economy 
as regards water. Therefore on ly the more xerophytic trees 
arc ab le to live; their external and internal s tructure will be 
described below (chap. 13). 

Fanerophy tes occur in compa ratively few of the natural 
orders represented in Transcaspia (Table 5). For instance 
in Borraginaceae, Caryophylll1ceae, Cruci/,erae, Labia/ae;. Ral1L1/1-

-clllaceae and Fm/Jelli{erae they are totall y absen t. 011 the 
other hand, the numerous species of Tamorix and CalligollllIn 
have this eIrect that the Tamatieaceae and Polygonaeeae 
eonsist mainly of trees and bushes. The species of Calli
gonllm are more especially true desert-plants. Many of the 
fanerophytie Papi/ionaceae (Astragallls , Ammodendron , Ere
Illosparton) and Chc/lupodiaccae (Salso la, Haloxyloll), are .like
wise true desert plants, xerophytic in structure. On the 
contra ry the only two l'anerophytie Cumposilae (Artemisia 
procera ancl Zolliko!,eria aean /h odes) are unimportant species, 
rarely recorded . 

The 10 per ct. of Geophytes in the Transoaspian desert 
is a rather high figure compared with the "N ormaJ - Spec
trum", hut it is in agreemen t with Samos and Cyrenaica 
(Table 3). Of the 72 geophytes, 33 (46 per ct.) are rhizome
plants, 24 (33 pel' ct.) are bulbolls plants, 9 tuberous plants 
(1:-3 per eL), a nd 6 parasites (8 pel' cl., Orobancheaceae). 

As far as known only 5 geophytes may be found flow ering 
afte r July 1. Only one of these Eremu/'ll s Olgae is a bulh
ou plant. The others (Tollrne{orLia sibirica, Pluchea caspica, 
Cress a cre/ica, Saccharum spontaneum ) have rhizomes. The 
term early flowering when applied to the l'hizome-geophytcs 
does not indicate that the epigeal shoots die after that time, 
for they 'ontinue to vegetate e. g. in Helio/ropium Radula 
and chorassanicum, Acropliloll, Dodarlia, Aristida and ElyhlUS. 
Bulbous and tuberous plants, on the conlrary, almost all 
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finish the aerial period of their life berore the end of .JuLle 
and thus belong to the mesophytic aspect of the vegetation, 
whereas LllallY Rhizome- geophytes ar very xerophytic c. g. 
Heliolropillm, Cressa , Arislida, Elymus, Dodarlia. The Irises 
and some others are mesophytic. 

The natural order Liliaceae consists ent irely or geophytes. 
(Table 5). The grnsses include some very imporlnnt and 
characleristic desert-forms of geophytes : Arislida, EIYIIlUS, 
AeluroJius and several species on the river-banks e. g. PhrClg
miles, Saccharum , Calamagroslis pselldoJlhragmilcs. The Borra
ginaceae include important specie of Heliolropilllll . Most of 
the orders hayc no geophytes at all. (Tnble 5). 

There arc few Chamacphytes in the Trnnsctlspian d ' ert. 
Assuming thnt the cia sification of growth -forms is correct, 
52 species belong to this type, all undershrubs with the 
exception of Nanophulum crin(lCCllm , whieh is rather n 
cushion-plant. The aerial shoots uf such chamncphytes die 
back until near the surface, of the soil , and the buds for 
rejuvenation are situated at the hase of the lignifled and 
persistent stems. This is also the case with Ca/J/J(lris spinosa 
and Hulthemia berberi{olia , but the shoots of th ese lie pro
strate on the ground as in the morc typical ehumaephytes. 

The species given in th e list us Chul\1aephytes are 
geuerally desert-plants, with green shoots which live through 
the whole summer and contribute to the xerophyti . nspe·1. 
More than half of them - at Jeast 29 - flowel' aftel' .J llly 1. 
Some species play a rather prominent part in lbn desert, 
thus Anabasis salsa , Arlhrophyillm, Noaea spinosissinw, Ari~

misia, Convolvulus erinacells and frulicosus, Alhagi, Psora lea 
drupacea, Hlllthemia berberi[olia, Haplophyllul1l o/JIlIsi[oliLlm, 
Reaumuria squarrosa and Slellera Lesserlii. Tiles chamae
phytes seem to have attained a high degree of adaptation to 
desert-life. The generally folloW the c1ny-sojl although some 
of them appear 1 11 the less fugitive sandy soils (Convolvulus 
el'inaceas). 

Although there are relatively few Chamaephytes in lhe 
Transcaspian desert (7 per ct.), they are far more numerous 
there than in temperate countries. Denmark for instance 
has only 3 per c1. But if we go soulhwards from Transcaspia 
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wc li nd in certa in tropical or semi -II'opieal \leserts a r;1I' 

greater percen tage, th us in the Lihyan desert 21 and at 
Mien '27 pe r ct. (RA UNI\ IIEII). Th i3 wo uld sef'n1 to suggesl 
that th e co ld winler of the Tr3ns~aspia n dese rt is tln r:n'otl r
ahle to th e chumaephylcs . 

H is kn own Ihal aridity "lid heal raYoll\' lignification 
(WA Il MI ..... t: l !lO!) p. 1'27 ), and th is ma y sufliciently explnin the 
occurrence o f the chal11a eph)'tcs - a t ullY rille the under
shnths - in dry desert areas, Thnl the Chamaephytc for m 
is in itself a favourabl e adaplat ion for th e pla nt s is not 
(Iirc('tl y oh\'io lls. Li gnifieatio ll and medHlni ca l st rength 
lllILs t he f,l\'oumble (\VAB.\II ..... G I. c.), and perhaps it ma y have 
th is ell'cd th at Ihe assimi la ti ng shoots a rc removed [roln the 
SU I'fa ce of Ih e soil. 

T he Carl/IJp/lyllm'clIc, C/If'Jloj w(/ia('rac ;111<1 Papiliorl(lccac 
indllll e proportion ately the grea ler nu mher of chamaeph yk s, 
whil e lIIost of th e other orde rs in Tahle;) have few or nonc. 

As to the :m species of Aflua ti cs and i\ l ar s h - pl:l nt!. 
I C:11l :1/I(] !loth ing of special in terest fOl' Tra nscuspia . Iles ides 
a nu mbcr of L'ypcml'cae an d Po/a/lloyf'i()JIUrC(lC, Ihe" li s l in 
dudcs ]11 :lI1ts like Fali.HIrria sp ira lis, L!lcop"s eli ropaclIs, 
1.('Iulla , Naj(ls, Epi/obi lllll hirSll fll1ll , 1'0IY901111111 umpl! ibi llm , 
SO/I!illia, T!lpha. So far as the hiologkal type is con
cC l'llcd , th cre is no th ing a bout these plants 10 characterise 
them as es peci all y Transeaspi nn. Something m ight be found 
by a doscl· stud y of their li ncr adapl;l tions, such as anato lU 
ic:lI s tructure, flowering , e tc. , an iuvestiga lion J ha\'e 1I0t 
a ttempted . 

The A(J ualics and Marsh -plant s are so far a s k nown 
c:u'ly flowcring, only 5 species flowerin g entirely or p:lrtinlly 
:lft er .l illy 1. 

SlIlllll1 :u'is inl-: Wh:1 t ha s been sa id about th e growth
for ln s and thei r vegetative senson, we may di vid e the growth
forllls into those charac(l'I'istic fo r th e xerophyti c as pect (th e 
Sll llHner aspect), a ll owing al the sa me ti me that th ey may 
live and vcgetate in spring ; and those which vegetate on ly 
in spring a nd belo ng to th e mesophyti c aspect. 

The Xerophyti c Aspect includes : 
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All the Fanerophytes; 
All the Chan Hle ph ytes; 
A few I-Ieminyptoph.y tes; 
Some Hhi zomr-Gt'o phyil's (hut only :I few); 
A few Thcrop hy tes. 

The Mesophytk Aspt'cl indudrs: 
Man y I-iem icry ptophy tl's ; 
Most of th e hulbou s Geophy tes :llId SO Ill C Ilh izollle

Geo llll)' lcs; 
:\ Iany Theroph yh's. 

The percen tages of ea rl y :11111 lal e· l\owC'I'ing s Jlcdes alread y 
given show Ihal by far Ihc grcll te l' proportion or the plan\." 
of Trnn scaspia are (':11'1) !lowcring. The 1H1Iuher of latc
fl owering s pe~ i cs in Ihc lis t of planl s 'is 12;1, wh ich is iii 
p CI' cl. of a ll th e spccit!s. The species whosc tl ow(' l' i ll ~ 

season is not s tated , a rc as j l rule tak en il l' ea rl y nowering. 
It holds good for lII os l growth ·forill s tbal !Ill' lllaj ul'ily 

of th c species nowcl' cady. Th is nl so :IJlplit·s to till' Thero
phytes, hut for olle group of I h e~(' the SUllllllt' r.nnllual s, Ihe 
opposilf' is the ('u sc; Ihc sam e is see n in ti l(" CII :III1:l C'ph ytl's . 

CHAPT E n 1:1 

Descriptions of the Growth·Forms. 

In Ihi s ciJ:lpt er an ntlelllpi is made to give a descriplioll 
of sOlli e of th e s ll"ucluml fea turcs of Tran scasJlian desc rt 
plants. E\'en;"l bri ef deseriJltion of each of the dcsert -plants 
of ou r a reu wouid fill a lar~e \'OIUIIl C, hence the fo llow ing 
is limited to species known from personal ohscrva ti on alHl 
collected by myself su pplcmented in some cases by olher 
ma teri al. In this respect Ih e " Herbari um florae Rossicuc" 
has been of grea t service. 

The plant -species are arra nged accord ing 10 Ihei!' "hiolo: 
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gicaJ types" in the sense adopted by RAUNKlJER, a method 
of arrangement whicl~ olfers the ·~t opportunities for comp
arison between morphological anci biological characteristics, 
especially those of shoot-structure and branching in 'relation 
to the nature of the leaves. Amongst the variom, types I 
have given most atlention to those contributing to the summer
aspect, i. e. the true Xerophytes, more especially the Fanero
phytes and Chamaephytes. This course was adopted because 
I had more material of these plants at my dispo;;al, and 
parLly because of the special interest attached to the structure 
of plants with persistent epigeal shoots. 

In ' what follows, the occurrence, foliage and ramification 
of each species are described, flowering and fruclification 
heing also refened to. Some of the descriptions are aceotupanied 
by photographs or herbarium specimens , or by sketches some 
of which are taken from material preserved in alcohol. So far 
as matcrial permilled, the anatomy of the assimilating organs 
has been exumined, Axial organs whicb are not assimilatory 
I have not examined, Hrst hecause the material was too 
limited for such an investigation so that any com arative 
conclusions would he rather doubtful, secoll(lly in order to . 
limit the work, and Hnally because thorough descriptions of 
tile anatomy of the axial organs of a numher of species are 
given in B .. JONRSON 'S valuable 1I1emoir. 

A. Fanerophytes. 

The trees and shrubs have been included AS far as 
possible. The descriptions hegin with the "dry" plants and 
proceed towan.ls the more su{'culenL. 

Eremosparton aphyllum F. & M. 

A. leaJless shrub 01' small tree, generally about 1-2 
metrc::s high, rarely exceeding 4 metres. It is at home in the 
sand-desert where it is one of the most characteristic plants. 
The roots are long and some are horizonlal. According to 
PALEZIW, the rools are capable of producing aerial shoots 
.and altllough this species might for this reason be cultivated 
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in the plantations, this is not done, becau e the e dare 
destroyed by insects and it does not grow well from ulling. 

Eremospar/on bas slender, pliant branch s (fig. 2i.l). The 
bark is yellow in oldcr specimens, green in younger ones. 

Fig. 23. Eremosparlon aplryllllm with fruits. The middle thicker branch is 
the year·shoot of the pl'evious year, broken at the point. X, X: last yeat·'s 
assimilalion.br1nchts, now dead. Reyond these new branches have al·!scn . • June. 
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Th t! year - shoals hn ve small , scattered, scaly le:_ves, mere 
rudiments which call play no part in assimil ation _ In their 
a xils Internl shoals occu r wh ich a rc 1,maller than lhe main shoot 
ami bear sca le- leaves_ The yea r -shoots are tberefo'-c bran
clwd. The lateral shoots (year-shoot branches) bear fl owers 

in the upper leaf-a xils. 
Before the begi nning of 

the nex t vegetati ve period , the 
ultim ate part s of the yea r
shoot a nd :l ll it s s lIwllcr !Jr:lII
('hes die, a nd ani)' the pri
mary axis (th e main shoot in 
fi g. 24 ) remains, after los ing 
its green bark tInd ass llmin g 
th e yellow, smoolh , hard bark 
inslt-ad_ T1 w branches of the..,. 
yea r - shoo t thu s Ih-e only 
through one vegetati ve pe riod, 
th ey an' biologically equ i
yal ent to lea ves and - may be 
terillell assi mi lalioll -bra neh es_ 
( BI NI)OWS IiY, see helow p. 178). 

The next yea r-shoot arises 
frorn the nodes of th e primllry 
y(,flI"-shoot where th e a ssimil 
a tion -bnlll ches formerly were 
01" where their re mnins lIlay 
s till be seen, so thal serially 
the new shoots arise below 
the old o nes. During th e first 
year, hetween the assimilation
branch anu the sea le-Icaf sub-

Fig. 24. A )"eD r-old \JI"anch of f:rrmo
~/)ftrl()/I (1I'II yll um. A lmllch of lIew 
asslmil:,lhm-shoots arh,inl! from all 
old lenf-a~ il lit the base of Ihn'e dead 
(s tronllly shudcd) 1I s.~lmll"linn -shoo t s. 

tending it, one may find the 
litHe bud whi ch develops into a new year-shoot (fig . 25)_ 
Sometimes not one but several shoots ar~ formed from a 
nodc, some of these being vigorous and persistent, wh ile 
olhers a re short-lived assi mil ating shoots. It has not been 
possihle to detet'lIIine whether th ese serial shools are lateral 
shoa ls on nn assi milati on-bra ndt of the fi rst year, or on 
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each other, or whether they are lateral shools on the main 
shoot of the Ilrst year. The new shools of the tbird year 
may again arise from the same 
nodes. Some of these may be 
plainly seen to be placed low down 
on the secoud year's shool; others 
are situated further towards the 
end of it, at the nodes, in bunches 
or singly. 

Eremosparlon flowers in May 
or June. The flowers are red , 
short-stnlked, and being arranged 
widely apart thcy form loose rac
emes. Even at tbe beginning of 
June fruits are found on the lower 
parls of the pia n t. Til flowers 
deyeloped last do not seem to yield 

c ~i 

p •.• 

Fig. 21i . Eremos/lur/oll uplll/l-
11I1ll . Longi ! udillul sect ion 
1hrough pal'l of a year - 3/too1 
(A) . This hea l's /l lea f (F) , 
all assimila1iol1-bl'ullI-h (11) /lnt! 
a bud (C), fl'om which :1 new 
hrunch will llri se next yell 1'. 

X 11. 

0---- Vu • . 

Fig. 26. Er'!mosparlon apfl!lllnm. A, Transverse section of year-shoot. 
Selcrcnchyma showlJ black ; palisade-tissue hatched in olle tlil'cetion ; Vas
cular bundles cross-hatched. Dead hail's cover part or lhe surface. B. De
tail of A : S, s:o!'age sheath; Pill. , Plt!c,ClJll1; Camb., Camhium; l'as., Vessels. 
C & D, Hairs ; D, shows a stoma (Sl), ond K, inne!' limit of the cuticlIl-

arised loyer, A, X 47. l:J- D, X :!:lO. 
12 
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fru il, probahly th ey fire bUnlcti by the heal of SU llllIl Cr. 

The fru il is fl (' I'csccnl -shn]l( 'd , nne·s('f' ci cd, woo lly -haired poll 
a hout 1 centi metre in length and easily tran spor ted by th e 
wind (scc fig. 23). 

The anatolJ1 ical sim('l ure of Ihe assimil:.lioll -shool'i find 
th c year-s hools is vcry s imilar, hul the former have no 
ea mbiulIl; F ig. 26 shows th e inne r struc ture. There arc 8 or 
9 grooves wi thin which the pali sa de ti ssue lies in \' -shaped 
lrads hound ed lowa rd s the iu lc l'ior by a row of s lo r: tge-cclls. 
AI th e :l p CS o f each r id ge there is :l 111:l 'iS of collcttchYlIl<l 
a lld deeper-scated is:1 hand of sclc rcnchy m:l of whit-h :luolhcr 
hand is found out sid e cadI vas('ular bu ndl e. Siomata only 
oceu l" in the g t"OOHS, th ey a rc slightly su nk an d hicilcn by 
sC:lle -hai rs. 

Ca lli go nu m Capu t Me du s:le Schre nk. 

t\ s. hrllh or small tree, 1 to nhout :J.r. metres hi gh nnd 
lea fl e....... It ... home is t he ... a nd -dese rt and it is l'x tensi\'cly 
uti li st'd in the pl:lll tations along th e rail way: HO p. 'Ccn t. of 
th e l·t1 l1i ngs s trikc roo t. and ye:n-old pla n t!> fro lll t he nmsCI·ies 
alway ... t ransplant success.fu ll y. Comp:mlli\'ely spe:l kin g the 
plant is d isti nctly grecn, but in thi s respect it is fnr behi nd 
the Sa/sola speeif's. 

T he yea r - shoo ts a re long (nbou t 40 ce ntimetres), th in 
and jointed . The ]c;l\'es arc scale-like and membra nous, a nd 
for lll n sheath round the stem (Pol ygo naccae). All or most 
of the leaves subt end brandlCs, t he upper ones often ilowcrs, 
the lower olles annua l assimi la tion - shooLs_ HINI)OWS Ii \' 
(1875 t. c.) drew nll en tion to the diffe rcnce in Calligoll llm 
hetween " rami assi mila tionis" a nd " ra mi lignosi", see nlSf\ 
B .. JoNsSON \1. c. p. 18). Thcrc is, h owevcr, no ,'cr)' hard 
:l nl! fast lim il between th e two sorts of branches, The 
Olil cr part of th e year-sh oot dies away after the cessa
tion of the vegeta ti ve- period, genem lly togeth er with the 
br:lllchcs. New year-s hoo ls ari se singly 0 1' severa l together 
from th e leaf-bases of the old shoots, sometimes on branches 
SeVei'll I ycars old (sec fi gu res 11 and 27). Wh ere several ·are 
present together , some are generally more strongly developed 
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than the res t, and these become rejuvenescence-shoals ; the 
others (secondary shoots) fall oIl' al lhe end of Ihe summer. 
They orLen bear flowers (fig. 28). The sa me leaf-buses may 

Fig. 27 . Calligonum Pal/asia. 
Year shoot from last year with bunches of new, nowering branches. May. 

12* 
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Fig. 28. Calligonllm Cap"t Medusae. Junc. 
A, The horizontal two-year-old branch bears two year-shoots of last year, 
with the upper parts dend (stl'ongly shaded) ; at theil' bases bun ches of 
new shoots al'ise, while others are hOl'l1 e on more distal still living plll·ts. 
The shoots now bear fruits, most of which have fallen. B, a fl'uit with 
the setae cut away from the side in view. C, a fruit of Calligol1um Pallasia . 
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produce annual assimilation-shoots several years in succes.sion 
and by degrees a low cushion is formed from which others 
arise. Even nodes hearing year-old branching shoots, may 
again be seen to produce new shoots. 

CrzlligonulU Caput Medusae flowers in June. The flower 
are -small amI reddish, the fruits (figures 11 and 28) are very 
characteristic (see abovt: p. 88), they are easily transported by 
the wind and are found mHssed together in shclLered places 
in the desert. 

As regards anatomical structure we refer to fig. 29; there 
are sclerenchyma bands helow lhp epidermis 14 in numher, 
two palisade layers or which the ou ler ont: is "cry loose, an 

Phi ·' 

Fig. 29. CalligollulH Caput McuuelJe. 
A, Part of tra nsver'se section of a YO llng lmillch : Plr/ ., 
Phloem, X 71. 13, Detail of A : epidermis, two palisade 
layers, star"h s llea lh and outer' cell s of lir e water-stoJ'Uge 

tissue of the cortex. X 250. 

amyloid or slarch shealh, and the inner hark fo rmed of 
bands of sclerenchyma between which is aqueous ti ss ue ; 
this contains much tannin. Other bundles 01 mechanical 
ti ssue occur betw'\en tbe vascular bundles and he tween tbem 
and the pith. The pith is a large·c lied, water-storage ti ssue 
co taining tannic acid. The stomata are sunk. VOLKENS, 

who (p. 142) described the anatomy of CalLigonum comosum 
found under the epidermis a layer of loose, thin-walled cells, 
but only one palisade layer. B. JONSSON, who examined 
an undetermined species from Turkestan, found on the con-
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Iral'~' a th ick-walled hypode rma l layer, an d only o ne p::l lisade 
IHyer. 

Wilh Calli!JOllllm Capllf Medll,me arc related the other 
species of th is genus wh ich grow i ll Tm nscaspiu, see the 
plant -lis t p. 1;')4. BO llszczow has described lIlallY species; 
as 10 the s)'slcmatic "nlue of these I h:l\,C no de fi n ite views. 
Va r ia tions are es pecia lly ('OIllIllOn in the fru it s, bill there is 
also considerable nlriety in height and in usefulness as 
sh cllering plan ts. PA I, l-:ZK IJ slat es tha i mos t of the species 
have a tendency to lose their hl'llll chcs in sum mer, Il resu lt 
of the heal of the S U Il . Thi s sho\\'s it sel f li rst as rust
cololll'ed spots wh ich graduall y mak e th eir way th rough the 
brarw hes . Calli!JolIlIlII rriopodlllll is th e species wh ich suffe rs 
least fro111 this injury, it is also of high s tnturc and bei ng 
hartly in se"ern l respel'ls il is more ex tf' llsivcly used in 
p lan tin g shellN - heli s than th e other spe('ies. CulliylJl!lIll1 

nr/JOrt'SCf'IIS is al so employed on account of it s size, it is 
sa id to attai n a heigh t of G mct rcs. 

Calligonulll plants :'Irc rai scd in th c Ilursery; OIH'-ycnr
old spccimens arc ahout O IlC metre high. They (':'In o ll ly 
endu re water as seedlin gs durin g the cotylcdo n:!r.y stage, 

Ull del' n:l luml wil(l comlilio ns Cufli[JVIIIIIII Capllt Me(/llsae 
and C, [lcIUm;; (= Pkr(J('oc:(,lIs ajl/qJllus) seem to hc the 1I10S\ 

co mmon, The fruit s of tilc 1:lIll'r h:n'C eigh t hrO:ld wi ngs 
instead of tuft s of setae (fi g:, 28 C), All Ihe spccics h~1\' e Ih in 
:1 5si III i la I i oil -bran ches , 

E ph t'dr:l :llata Delle. (= E, stroM/m'en Btle.), 

havc set' ll th is planl in the sa nd-desert as a shmb 
olle fool high, hul iI is SH ill 10 hecomc milch high er, Part 
of a stcm I saw WIlS 14 ccn ti mclrcs in cireu mfc rcll('c. 

Thc leaves arc mcm hranous and s it threc alltl th ree 
togcl;,e r a l the j oin ts, T hc )'('Ilr-shools lIlay t{row lo ng, they 
:Irc phlced lalcra lly Oil Ihc previoll s year-s hool, a nd arisc 
OIlC, Iwo 01' th rce togelh cr. So me nodes lII ay fo r sc \'era l 
successive :ycars hc Ihc slarting poin t of ncw bra nches wh i.eh 
thus fo rm hunches, My notes incl ude no othe r o bsl' l'\'at ;ons 
on the shool-st ruct ure. 
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Fig. :10. J-:"lltdra /llnln. II. T r"ns \·cr.!1." ~"("'''n of I" ... k 
of W youll/: hl':lUCh. II, T. S. of ~ yc"r·.,ld hr"ud, . X 2:10. 

The anatomical s trudul'(' o f IIw gl'('en b:II 'k is hri efly 
de~'Tihed by VOl.lo-: .... s (p. l fll ), al1(1 Boss (p. I i ) dC!-.('I'i hcs 
an u ndete r mined L'p/in/rrt species. F ig.:\O shows the 
assi m ila ting ('ortex of a yOWl!; :lIId of [l sotll('what old('" hr:ll1('lI . 

The o ute r wa ll is vel'Y thi ck wi th :1 s t.·lIne Clitit'li lariscd 
layer. Th e palisade cells beco m e m o re 1'0lilHh·d towards the 
int erior lind al Ille sa llie lim e contain less ch oroph yll. Bclow 
th e e pid ermi s and in th e deeper la)'er s theft' are numerous 
sclcrenchYIn:l -ec1ls wh ieh traverse trw skill longi tudinally; 
in the older braneh th eir IUllIen ha s allllosl d isappeared. 

AllIlll o d en dl o n Co n o ll yi Bge. (Th e Sand-Acacia). 

This s pecies is ffJ und in Ihe sand· desert :lnd prefe rs 
deep sal1ll. II :,1Iains a heigh t o f 2- 4 (-8) m etres and is 
:l shrub (Oil th e more s ta tiolln ry soi ls) or more frequenll y a 
slende r anil i ll m ost cases a one-stem med tree. The hairiness 
01 the leaves gives it :l whitis h grey appeara nce, th e crown 
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is very open and casts on ly a light shade. The ends of the 
bra nches arc pendulous, long, th in. pliant :lIld w hip - lik e. 
Two bml1ches are shown in Fig. to. PAI.EZKIJ ita" m cas un:d 
root s 19 metres in length . 

The leaves a re scaltered and pinna te wit h Iwo lin ea r· 
[lIllccolale Jeaflets densely coated with silk y h:lin.. The 
rac his sometimes end s in a s lend er thorn one centi metre 
long, wh ich frequently persists li ll the nex t }"car. Slipules 
a re a bsent or represented by two sma ll spi nes. 

The dis tal part of the year-s hoot probah ly alwIr.Ys dies 
Hway befo re the nex t vegetat ive period, al so when it is not an 
innorescence, wh ich is, however, I;c llc l'ally the case (see fi g. 
10). The succeedill g yea r-shul)! arises from Ihe middle pari 
of Ihe fir st )'car-sh ooL Vigorou s year-s hool s may 1)1' brun
ched , but there is no in dicutio n tha i we ha ve here assi milati ng 
bnl.ll ches las tin g ollly one sum mer. Tilt' plant has lik ew ise 
Iru e leaves. 

Thc flowers arc purple and arc arranged "in terminal 
nH~el11es. Olily Ihe lowcr !lowers in :1 raceme set fru it ; Ihese 
nrc al so th e C:l rlics l 10 develo pe (Ap ril): the In te l' flowers a re. 
d ried lip by th e heat of SUIllI Jl er. The frui t-heal'i ns hranches 
in li g. 10 show th e inl1orcs("cncc barl' nho\'c the fr uils, and 
it is seen how few fruit s Ih erc arc comp:II'cd wit h flowe rs. 

T1H' fruil is a yellow , ollf ~-seeded , indehiscenl, win ged 
" pod " whil' h r ipens in lola)'. When ripe it is spirnlly twisted 
and thi s wilh its lig htn ess enabl es it to he eas ily c;lrried ofT 
hy the wind . The seeds arc "cry hal'll. According to P,\I.EZIi/J 

Fig.:l1. Ammo
dcm/rOII Conol. 
Iyt'. EI)ilicl'lnis 
with hllir.l.x 53. 

only 2 pCI' c i. of Ihe fresh seed s germina le 
bul Ihey can al l he mali c 10 do so by CUllin g 
th e sk in . T he leaves a rc isol:lteral in s tl'llct ure. 
The epidermi s is thick with su nk s loll1:lla on 
bolh surfllces. li s coating o r uniJa le/'nJ h:ri r· ... 
is sh own in fig. 31. There ar'C aboul Ihree 
lay ers of palisad e cells on each s ide and hardl y 
a n)' spongy mesophyll. The w illS ha vc sheaths 
of hurd basI. 

As to 
narel;,,; is 
descri bed . 

th e other Amm()(/emlrQII species, A. 
closely related to tbe species jus t 
A. Siewersii. which can hardly 
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be distinguished from A .. Lehmanni, is more thorny, the 
petiolar rachis-thorn being longer, while the stipule are 
always present as thorn. A. Eichwaldii is a stunted, closely 
branched shrub with two pairs of leatlets. Diologically these 
pecies are closely related. 

Am mot ham nus L chill ann i Bge. 

This I have not examined in its habitat , and only know 
from herbarium-specimens and descriptions. It is a shrub 
scarcely allaining the height of one metre. The leave which 
have small linear stipul es are long and pinnate with 7- 13 
leaflets . These Hre obovate , cuneate at the base and broad , 
but small (less than one centimeLre long). They nre gr en, 
but like th e year-shooLs are provided with stitl" IUlirs . The 
distal part of th e year-shoot dies away (a lways '!), and the 
new shools arise from the apex of the surviving parI. The 
while flowers are arranged in. a raceme, Lh p~, come ont in 
April. The fruit is a long velvet-haired pod , spirally twisted , 
and containing many seeds. 

The leaves are isolaLera l in strucLure wiLh stomata on 
both sides, . 3- 4 layers of short pali~ade cells on each side 
and almost devoid of spongy mesophyll. 

Smirnowia turk es tana Bge. 

A shrub allaining the height of about 1 metre . II is a 
true desert-plant and is most frequently found on clay y 
soil. The outer bark peels 01T the older branches in long 
shreds amI then the branches turn yellowish. A coal of 
hairs makes all the younger parts look greyish. The leaves 
are simple and almost circular with a diameter not ex eeding 
1,5 centimetres. As a resulL of the petioles turning or bending, 
the leaves assume a ~'erLical position . 

The year-shools are branched , many of the axil bearing 
rather shott leafy branches which only live through one 
vegetative period; they are thus true assimilation-branches. 
The distal part of the year - shoot itself is also annual; 
sometimes only a very short piece at the base survives. The 
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new year-sh ools arise un the ,suni \'i ng IHlI'I beyond a nd 
below the dead ass imilation -shf)ots, tbei l' buds may as in 
Eremospar/oll be found Ihe yea r herore; SHl'ral fi.ucccss ivc 
series of new year-s hool s lIlay ar ise f r Oli1 th e sam e place, 
so that they arc arnlllgcd in bUll ches. 

, 

Fi/: . :1:/. SmiruulI';(1 lurkcs/rlllu. A, Trans"erst section 
"r !t·"f: S, , 'ein. II,,, sloma. C, CI,idc,-mis wit h bi 

partite II:I;I'S. A ~nd lJ, X 220: C, X 53. 

• 

The flowl'rs are armngcd in few-flowered mccmcs which 
a rc p l a~cd lat emlly on the year-shoots. 

The frui t is :In infblccl hairy pod 2-3 .. ~ cen tillletres 
lon g, it t"on tains abou t 3 seed s which me hurd -shelled , na t 
and j'(' n ifonll: as the pod is swept alo ng hy the wi nd , the 
seeds may be heard raltling inside. 

The s tructure of th e ICflf is isola leral (lig. 32) with 
stomata on both si des, and 3- 4 la:ycrs of p:llisnde cell s nilcd 
wit h sta rch on the upper side a nd about the sa me number 
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o n th e lower side. Hou nd the 
veins, which rlre IlLl IllCI'OUS, there 
lIrc rin gs o f large Irnnsluccnt cel ls 
be tween which th el'C n rc ,"C I'Y II nr

row hand s of chlorophyllous ti ssue. 

As traga lu s u n ifo li n lu s BSf!. 

A shrub attai n ing (I height of 
until 0,1 metre. II is strongly 
branched, the brall che'ilw illgspread 
oul and ,'roo ked . T he h:u'k of 
old er branches :-. hO\\'5 :I network 
o f fi hres. The grcen plIl'l s arc 
dense ly cOAled wilh J.(rc~·is h or 
whitish hai rs . The leaves :Ir(' s lIlllll 
and pinn:ll c wilh fOLll' leath- Is ;\1 

th e heginn ing of th e \'('gl'lall\'c sca
son, but la lcr they lIrc h'rna le ur 
on ly si ngJe- lca \'ctl. T oward s.\l l LIIIllt'r 

111 0:.1 of the Icanch fall off a nd 
th e rach is remains like a woollen 
pes U . ~- :.! ce ntim etres JOllg. 11IIer 
during Ih e SU IIIIllN it li\,ewise 
wi th ers, The Icaflets arc dJiplkll l 
0/' lanccolatc and sma ll. gencr:dJy 
no more th an a cen tim etre I()n~, 

but occtlsionally they may Ilc 2 
cen tim ctres, The s tipules arc (' 011-

IlIl le, rlnsping the 1}I':l nch. 
PUrt of a )'oun g YC111'-s hool is 

shown in fi g. 33 where the hl':l11 -
ching is seen. Sometillies Ihe bran · 
ches again produ:'c Int era! shouts . 
These Imlllches 81'1: as!oimil:llinf,\ 
shools wbich do not persist. In 
lheir place o ne o r more new shools 
will arise nex t year so Lhat here 
again, sometimes in tI very marked 
degree. we find branches arr.JIIged 
in bunches. 

"'i,. 33, A YUNhoot (lr ",I,,,. 
go!u. ulIi(O:;O/Uf (red.) Junt' . 
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The small red fl owers which appear ill Mayor June 

nre :Hranged in small term inal roceult:". The fruit is a pod, 
6 mill . in length , densely coat ed wi lh wbite hairs and COIl
ta ining 1- 2 sceds. 

The leaf is isolateral in structure. The epidl'Tmis is 
covered with b ipartit e h:lirs on short bases, and has s lo mata 
on bolh sides, not sunk . There a re 2- 4 la ye rs of palisade 
cell s (filled wilh s t:ll"lch) 011 each s ide, and 1- 3 la)'c rs o f 
tran sluce nt cc ll s surround the vei ns. Thc larger veins ba\ e 
sclcrcIlchY111 a (I ll the phloem side. Sometimcs, lh ough rarely, 
lignifi ed has t-cell s iss uc from Ihi s bast-s h('nlh and travcrse the 
pali sade layers iii I they rcadl th e epidermi s (fi g. ;.11 ). "Spciehe r
Iracheid cn" are fo und in great n Ulllbel·s ill the Ille~ophy l l. 

Among 1lH' palis:Hle ("ells are a few tra nslu cent, globular 
hOllies whi t" h SCl1l1 to co nsist of lIl ucilage. 

Filo:. :14. A$/"'
yuill ' IIl1i(olio

Ius 1',,,·1 of 
Ir,,,,s\·t·rs.· SI'e
l ion o f Ie"fwit li 
sckrencli \'lIla 
~ "d a "sli~kh 

crl ,·"chl'idc· ·. 
X 71. 

The grec n hark of th e YOhnS branches has 
a hout " b ycrs of short p:llisndc cells below :l 

s ingle-layered, hairy (·pidenui s. n :lsl bundles 
a re l'ou llll out sid e the \ ascu lar lHlIlriles .• 

Closely rcl:lt ed to A,~ l r(l!1allls Ill1ifol icilllS ~re 
a number of oth er shrubby ~pec i cs of AS/foga/lls 

e. g. A. Ammodc/l dr oll , p fJ//Cijll y IlS , hYfCO/!IIS, 

lJ i/losissim //$, I/If1{;roc/m/lI s, brachypll$, ,w/"arros" s. 
AI ! be lo ng to th e sect iOIl Amlllu<iCl1droll whi eh 
is characteri sed by l:o lIlI:lle, cI~sping stipuJ es, 
by a small inllatcd h:l iry ami few-sceded pod 
li nd h )' th e frequ ell t:}' o f pcrsistent petioles. 
The secti on helongs to the sub·genus Ccrcido· 

Iilr i:!: , charaderised b)' bipartit c hairs. A . brachyloblls with 
the Stl tn !! t)' jlt' of fr ui t, and A. s/eroxy/ol! wit h li near, cu rved 
pods :l Isa heloll S to th is group . 

All tbe species !lamed lire early flowering shrubs or 
rlw~rf shl"Uhs wi th II few small and h~iry lea fl ets. In so me 
of them the petiole pers ists till next su mmer th ough dead , 
thus ill A. pall cijll9llS , hyrcanlls, villosi$siIllIl S, sl/tWrroslI s and 
perhaps others; in the firs t-nam ed it atta ins a length of 
abou t 30 cen tim etres. The shoots I_rc oflen cur\'cd tl nd tbe 
hark in older branch es is fib rous. In some of th em th e 
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branches are arranged in bunches (A. Ammodelldroll , hyrcallus 
and perhaps others) . 

My knowledge of these Astragallls-species is mainly 
derived from litera ture and herbarium ma terial. 

H a limu(\ !' ndron argenteum D. C. 

A shrub a llainin g a heigh t of aboul :l metres, which 
prefers clayey soil. It is also (,01111110n in th e neighhourhood 
of rivers and is often met with 111 oases, by roadsides ,Ind 
such pl aces. It has long, hori
zqntal roob frol11 which aerial 
shoots issu e al IOllg inler\'al . 

Tbe year - shoo t see ms to 
become com pletely lignifi(~d "nci 
to remain alive throughout its 
whole length. The primary 
bark is green, the seco nd a ry. 
brown. Within th e bark and 
surrounding the branch th ere is 
a circle of six large bas t-hundles 
(fig. 35), three larger ones on 
one s id e correspondin g to th e 

Fig. :1;', /-TO/iIll Oc/I' lIdroll arf/I'II 
/ 1'11111 . I'no'! of t":lIl S\,CI'SC sec li o ll 
"f II yea r .old h"U'H'h : 1', Pilh ; 
1' , Wood ; Phi" I'hloc ul11 ; C. Cod . 
Thc bla c l< part is sC)('I'c ll chymu. 
Th e la l'gcs l sci e l'cllchyrna - han d 
belongs lo n lea f- I'achi s thOI' II , 
the II c.xl lal'gest to a slip ,,)al' 

th OI'll . X !l4. 

nearest leaf above witil il~ two stipul es, a ncl three small r 
ones on the other sid e cO lTespondin g to th e next hut one 
set of lea ves higher up. All the bundles disappear a t a 
distance about 11/~ nodes below th e lea f from which lllE'Y 
issue. The lower part of each node of the s tem 1m th ere
fore only three bas t-bundles. The rachis of the lea f and th e 
stipules form thorns, and th e large r hundles of scler>nc.hyma 
in the bark are the downward prolongation s of the thorns. 
The intervening spaces are noL quite regula r as the lea f-arran
gement is a 9/S "pil'al. The structure of the bark (and th e 
pith) has been desaibed by B . .T6NSSON (p, 31) who has 
found mu d lage-cork and air-Iacunre j J have not examined 
these. JUNS'SON calls the persi stent leaf-rachis a thorn-branch 
bearing lea es arranged in pairs and accompanied by second
ary thorn s. The real condition is that the leaves are pinnate 
with foul' cuneate leaflets. The rachis remains as a thorn 
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which may attaill a lenglh 
lhi is accompanied by lwo 

f more than 4 centimetres, and 
lMl ller sLipular lhorns. The 

.---~------------------- --

Fig. 3!i. Branch of Halimodcllciroll urgcll/cum. A new year-shoot is see"n at 
the top of the left-hand bruncll. Other flowering (now fruit· bearing) shOl·t· 
hoots arise from each leaf"axil on the shoot of the previous year. Eud of May. 
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leaflets are sil\'t'ry h nirccl nnd motile sinl'C hy ('lIJ'\'a t ll r~ of 
th e peti ole th ey ca n aSSlllll e a ,'c r tit'al posi ti on, 

On thc year-ol d shoot (sec fi g, 3H) short-shoo ts ari sc in 
the lcaf-axi ls, they bear flowe rs two toget her on a slen der, 
fU rI'ale s talk , Tlwse o pen in April 01' ~lay, :uul hy the end 
of May ripe fr uits 0(TL1 1', The fruit is a hard, few-seeded , 
inllalcd pod, 1- 2 ('cldi LH clres long, placed 0 11 :, short S," IIO

phore (lig, 36), Owing to its ligh tlH'ss, hardness :IIHI "0111111-
ness the fruit 1Il:1,\' roll a 10llg li me hefo re Ih t.' wind \\'i th out 
beillg inj ll1'ed, 

The ana lo lLl Y of the lc:n'es ha s hel'll desnihed hy ,I. 
\\' ,n'I.ANIl ,11111 B. JONSSON , I ha" e fOll lld the SlI lIIe stru cture 
as these authors , hut lik e \\' }-:\'I,,\:\I) I ha\'e not seclI Ihe 
hy pod erm 011 thl' 1I1 111crs idc of the leaf whit,lt ,I{'NS:-'ON tif{II I'es. 
The Il'lIt' is isolateral , with nbnut three laye rs of pali s:ul e 
ce ll s conla in ing s t:II'('h on cadI si lle, :1 Ir:lIIsltn'elll tissue of 
"olll1(ll'd I'ells, and s troug scl cl'I 'nl' hYllla Imuds alon g litl' veins, 
On e:lt' h si de Ihe s loma la arc .sligh tly SUlik , Tilt' It'H f, like Ihc 
hark , Cllllt;li ll S nUlLl e rou s lannin ('I'lls I,\'ir lf{ :d lllos l I'X('] " S
i I'ely ;l l1l o ll gs l Ih e Jlali ,~a dc ('clls, h ul difrcI'enl in shape, 

Ewer s ma llnia ~u h s pi l1os:1 (Fisc h.) Fcdlsl'h . 

A lo w sh ruh occu r. ing at lells t in thc nor th el'n pari of 
the terr itory dealt wilh 111'1'1', hut ,-.-hil' ll I ha\'c nol secn 
growi ng, The h:lI'k of Ihe hran ches is fi bl'O lIS, Thc Ica\'es lI rc 
two-rowed, pinnate with 9- 11 lcn nets hair a ('('n lillw lre I O 'I ~; 

t hey hu\'c s lIl fi ll lIL em hnmou s stipul f's e:tt' ll of Ihcm sulttcnd inl-l 
two th orn- hmn t:hcs olle of wh it-h i. .. I-lc lH'rall y longcr Iha n 
the olh er_ Thc flowers :lris(' frolll Ihc longcl- Ih ol'n-brau('h 
which nl1ain s a lengt h of :1 - 4 ce llt illl t'iI'CS, Ihe)' appear in 
May, The fr u il is H rcw-see,l ed , nn l pod wit h onc 0 1' more 
S curvcs; it is ca rr icd sw iftl)' hy th c wi nd , 

Proso pi s Strp h :lnia n :l S p r, 

A sm.l l1 strongly branchcd sh rub whi ch attains the height 
of ohou! half a metre, 1\ seems '10 thrh'c bcs t on su nd y 
clay, 
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The leaves are bipinnate with about 10 leaflets on each 
pinna, these are 3- 9 mm. lung, oblique, hairy and when 
the sun shines they are directed u!Jwards. Older branches 
have white hark and are covered with prickles. . 

The year-shoot is branched. During the same year each 
axil gives oIT either an inflorescence or a branch, or two bran

Fig. 37. Prosopi.~ 
Step/lUl/;alla. Sec
tion throllgb the 

Jeaf. X 230. 

ches, or a branch and an inflorescence. The 
longest year-shoot branches are about 15 
centimetres long at the beginning of .lune 
and only the outermost 2 centimetres are not 
fully lignified. The year-shoot branches bear 
many leaves which often subtend inflores
cences, hut apparently no new branches. 
The year-shoot branches cannot he termed 
assimilating shoots as they are persistent. 

Prosopis flowers from May to .luly. The 
inflorescences are long racemes with small 
flowers. The fruit is a flesby pod 3- 4 
centimetres long. 

The leaf is isolateral in structt'ire (fig. 
37). The epidermis contains tannin and 
has stomata on both surfaces ; 6- 7 layers 
of palisade cells fill up the whole leaf. 

The veins Lave bast sheaths on hath sides. "Speicbertrach-
eiden" are present. 

Zollikoferia acanthodes Bois. 

is said to be a stunted tborny shrub with forked angular 
branches and with thorn-like short-shoots. A few o,'ate or 
oblong leaves occupy the base · of the branches, they are 
thickly coated with white spines and soon fall off. (From 
BOISSIER fl. orientalis.) 

A tra phaxis spin osa L. 
A strongly branched shrub never exceeding a height ,of 

one metre. The leaves are shortly petiolate, circular-ovate, 
rather thick an~ about one centimetre long. The bark is 
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white. The di s tal part of th e ~·ear.shoot di (':. hdol"{' tbe Ill' )..t 
'~ egt'lati"e peri od but pe rs is ts :IS a poin t of It'll thorny . The 
ye:u·.shoo ts may be branehed :tlld :u'e oneil twiec' branched . 
The inl1 orC'sce nces :we short raN'mes pla("cd on hmlwht's of 
secoll llar)' onier. Und er unfayourablc conditions, for in:.bnce 
011 rod\~' ground. no I O Il ~ - shool s arc rOl"1lwd hul onl," short
shoot s. (A. COJl1POC((I ). 

The white or reddi :. h 110wers aplwar ill " I'dl or Ma y. 
The fruit i!'. a Jlut cnd us('d in the thrcc-winl-lt'd IH.' l" iant h. 

Salst) I:] Ar l)lt s l'ttl :1 1':11 1. 

A cllarndcd"Ii t' :IIHI "cry v:tl"i:t blt' plant. lis \": II'ictl 
:1."l'e<"l was dcs{'l"ilJNt all d illu :.lrnil'd so loug :Igo :I :. l K;I:1 hy 
EICt I W .\ LIIT. 011 d: I~' it is :I Slutl !t'd , twiggy, ~ titr "hntll wit h 
short shoot s [l ud hard ."till" It':I\·(,"s. But whrn: it (It'('urs 011 

lIIo\'ing:-s: llld il ilia.'" h{'('o lll{' :1 s lll :tll trec with loug pli:ml 
shool.<; :md lea \"es. I II Ill(' s"; lllti -(l es('rt it ~· :I rit·:. ill p l i:llh '~' 

a nd hll rdncss, ill leuglh of shoot s, :tlHI ill h:li rillt 's" of ~ hoots 
:lIlel I C :l\"t·~. It h:l ... ve ry 101l f{ m ots which ill Ih(' dUI]t"':t IJ ('~' s 

111:1.'" he see n l'x posed :lnd s trc\("hing frolll (lull(' to tIUIU', 
thus showing IlInt so me :1! leas! a l"c hori l.O Ilt:tI. 

Thc hest Il c\"('lopcd form ( /If/f. (1/I!J1I.~lifuli(J l: zI .) will hc 
cons idered li n.! (fig. 12.) A" :1 tree it altHin !'. :1 hei gh t of ;I - f) 

lIle trcs, wi! h foliage greelle r alld del1 ,,<: r than Ihal of ;my 
ot hel' dcsC'I"t -pl ant in these p:l rb ; the slt'11l is lii-\I!l .('olou red 
and elcg:lIIl. It appears Ih us on the l1lo\"in g - ~:!I)( I , :11141 iH'r'" 
a lso may be found spceimcll s wilh f: .. ~ t"i : tI('d "r: tIle h ~'s, a 
('hamcter whi ch on en al'co lllpanies luxurianl growth . 

Salso/a ArbUSC/I/a is one of Ihe most important planl s 
for ~and-bindillg purposes al ong th e TI":tll~ca"'Jl i an rail road s. 
Small pieces of the s tcm arc stu ck int o th e sa nd and of 
Ihesc 100 per c1 grrminate, but man )' of th cm arc inju rcd 
hy lepidoptel'Ous I ~lr":c . In Ihe cou l"!.e of two years the 
pl :lllts atta in a heigh I of [lhoul ;1 melres. The hardihood o f 
the plant in with standing sand ·drift ha s al ready heell COIl
s idercd (p . 88). 

i n ,' igorous spe(' imcns from Ih e sa nd .deserl th e IC:l\'es arc 
7 cen ti metres long OJ" rather longer. They are cyli lltiricnl 

13 
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alm os t Iiliform , :lIld pcntl ulou .. , The yenr-shoots mny nlluill 
th e lellgth of h:llf :1 metre, they :11'( a lw:l)''\ bra nched, often 
twice br:lIlchcd . The hark is green al IiI'Sl, bu t soon turns 
whil e :lIld glossy . 

The di st:l! pari of the ye:lI'-s hnot ofte n d ies ::twa), before 
th e next \'cgcta ti vc pl' riod . '1'1](' new year-shoots arise close 
up 10 th e d C~HI prll'l , th e lower pari of th e o ld yenr-s hool 
heing bml1 chlc!'s. 

The yea r-shoot gCII C' nllly hcnrs !lowers toward s it s apex ; 
a nowc!" is placed ill ea ch axil and th e length of the inter
lIadt·s dc<:rca ses upward,,,. In less luxuriant plants th e 
bra nches nrc fo rllled high u p, and arise in the a xils helow 
th e lowest fl owers. These hranehes have rather shorl nodes, 
hcar !lo wers ill c\'c ry Icaf-nxil a mi die Ilway :lflc!' thc l'i pc ll ing 
of the fr uil s. T hey ~ re Ih us a nnual m.sim i l~ti l1g as well as 
!lower ing shools. In mo re \' igol'OliS pl:llli s Ih e brnn chcs of 
a ycnr· !" llOol ar(' long, dmwn oul and zigzag, Ih ey arc a lso 
num erou s as IIw)' ari se from al mosl (' \'cry leaf-axil on Ihe 
Y(':lr-shool (fig. 12 ). In th e l1Iosl s trongl>' de\'clopcll specimens 
Ih e hralH:hes of the year-shool a re lignilied, a nd are Ihell 
sC:' l't'e ly ~ss imjJH li n g sh ools but rejuvenesccllce shools . They 
may IH'a r !lowcrs in eru- h leaf-axil or only in the u pper o nes, 
and as a rule Ihe), ha\'e fl owering hran ches towards the 
a pex. 

The year-shoal branches of seco ndary o rd er nrc simi lnr 
10 Ihe rrilll:u'Y I.lr:!II chcs des('/'ilJed abovc for the ma rc feebly 
developed phmls ; they ::u-e !lower-bea rin g, wi th 5hOl'I int er
nodes, and qui ckly peri sh. 

The year-shoot branehes wh ich bea r !lowers through ou t 
th eir whole length - such as th ose in fig. 12 - li\,e. 10 
all appcarnllces, only one vegela lh 'c per iod, and one oft ell 
lintIs dead olles hea r in g th e scars o r fr u its , th ey are th us 
a~sil1lilating and flowerin g shOalS; on the olher han(!, the 
yea .~·.shoot branches, whic h bear 1e:l\'es at the hase, becomc 
so strong ami thick Iha t the lower pal'! proba bl y su rvives 
the wi nt er. The lips of the branch es, however, w hich in 
Scptem ber are sort and still growing, prollahly d ie away-like 
Ih e lips of tll<;. IlInin shools. 

The s1llall form or S(lfsO /(I Ar /m scuf(l which prefers II 
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clay soil is a dwarf 11I'ub attaining n height of 30-i50 eenLi
melres ; a branch 01' it is seen in fig. :IH . The leaves are 1 
or perhaps 2 centimetres long, thick and creel , fresh gt'e n 
find often coated ",ith fine seLaceons hairs (comp. pp. 70 & 

L~ __ -
Fig. 38. Sa.'sola Arbu.~cllla. Clay-desert form . June. (The trppel' branches 

are bl'Okcn and bent to one side, and do not show the IHIlul':!1 habit) . 

13' 
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88), The Y(':II"-shoOl s a rc ('r~d , slifT, :1 10 i cc nlirnelres lo ng 
and frcIlllentl y hear Oowcrs in the apper axil s, The di s tal 
ll ower-iJc:ll"inl; pari of the year-shool ge nel'ally see ms 10 die 
a way, Ihough it i.~ lignified :lIId rcmains as:1 clry nnd :dmost 
lhorll Y point. TIll.! ncx t scries of ycar- shool s :l ri :>C lower 
down 011 tlH' old er OIH' , ali(I :IS thcse i ll tum lignify a nd die 
away at th e tip, a system of short s till" bra nches is produ ced 
spreading in all directions, New shools ma y also :1I'i se on 
hra nchcs se,'cral years old , 

TIll' flowers in So/solo ArlJ/iscII/a tire inconspicuous us in 
olhCl" Clll'llopucliul"c;lc, Som c opell in .l UII l' rlll d ,Jul y, but Ihe 

Fig, :19, Sa/lo/n A rlmsl' ll /n, 
<I, c,.,,~s se,' l i,,,, or" !to:.(; f,.', "!'in ; sder('uehy ma showu blpc k, II. H;.ir, 
C, SU"fat{' vi l'w "r n Ic~r: 1,<.:I1,,;.lh the ~pidnnl '" 1:oye,· 11«' ,'ells of Ihe 
e r)'sl:oI_I")' l"J" a,'t· sho"",, , ont' "r them with II ,t:J'Oul' or ,'ry,~t"Js, A, X 47; 

IJ nlld C, X 202, 

m:1jori ly in Angusl or Scplcmhcr. The Il ower is SUlTolllH\ed by 
three le:1\"('s: in fron l a suht elld ing foli:l gC leaf wi th [I SpOO Il 
sha ped ha se, :lnd at ench s ide n ht'OlI(I thi ck green prophyll or 
Ill": ('I , sometimes sca lp-like, and so metimes wit h a sharI bl:lde, 
The pe 1"iall th-se~ments lire th ick-walled on !lO th surfaces; hefore 
and an er 1I1lthes is th e)' fold logeth er fo rm ing n pyramid in 
whi ch Ih e s tUlll CIlS and ca rpels arc enclosed, Such is lhe 
prot ection of th ese Inle-c>:p:mdi ng flowers_ The fruit (a- nut) 
remnins ent"l osed in th e p('t'ill nth the Ih'e parts of whi ch 
fonn a broad horizon ta l wing, The fruit is no t ripe till 
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Odohe.. Bei ng lif.(ht and ]ll'ovi\l(,ll with wing!\ it is easi l," 
carried alon g b,v th e wind, 

The leaves are cen tri c in s lnu' tuI'c, of lil t' Iype so oftcn 
d{'scrihcd, wilh a pali~:Hl l' Ja,"cl' :lllIl a s lan' h !\healh to\\ :Irds 
wbidl Ih e H ill S p:IS!\ ollliq uely th rough ti ll' ('{'lltl':IJ aq ul'ous 
liss ue. (Sec VOl.liE"S p, \:18), TIl{' \'('i u is SllrT'OUIHIt'tI II)' 

scle rcuchym:l (lig, ;J9j, 
Bet w{'e n the epidermi s alit! the Jlnl b adt' ('t'lb i!\ a 1:1,\'(' 1' 

of cel ls wi th \'cry Ihin w:ills anti larf.(t' illit'I't'l'lluJ:1 1' !\pat't'S 
(lig, au A ,111(1 C), Sume of Ih em t;on t:lin du!\tvr .. of t'I'." !\tals, 
al so described :md illu!\lmted hy VOU\I'; \ 'S llah, XII , J), 
This crysta l·bye r appears to ht, Ilis linl'i rmlll tile t' pilJtorl1lis 
hul it ma y he compart'd with th e cUl'I't',"pon di ng OIiC ill I/u/
u:.J:ylon (W A1ImS(; 18\i7 11. 21X), " h en ' it is incl ud el! a111 0ngs t 
the epicl c l'I ll:d ti ssues, :m ll in hoth {' :l SI'S it 111a y proh:.d lly hi' 
rega rded as a hypode rm : Iherc 11111). t he air ht'l w\'{'n its n~ ll s. 

I n /J(If, IOllfJifo lia the I{':'H 'CS lire j">erl't 't' !ly (',\'li ll<1ril'a l : ill 
thl' s tunt ed 1'01'111 they arc oneil !\li1{htl ," \'O IH':lVC or 1I:lt 0 11 

one s ide, 

S al !\o la s uh:l ph ylln C. A, ~ 1. 

A shruh or small trce :1l1aining a ht'i ghl of aholll :.! 
melres , It sO lllewh:tt I'c:'c!'lbl{'s the 1a~ 1 ~ p(' cil"!OO , hilt docs 
11 01 :I itain Ih e sa me height , il s foiiag(, is Ic'is d t' n ~e , and it 
sels fruit (,ll rlicr , Aeconling 10 P,\!.EZKU ib iift'-period docs 
not :1I the most exceed four yea rs. hence it is not (,llll'lo~re tl 

for sand-hinding pu rposes, It is hy Jlrcferell t"e a 'i:' II HI-plant 
nut! a lla ins its high cst dc" elop ment where the sa1ld is l1l o\-ing, 
On cia)' or s tollY soil it a ppea rs as a ~ l11all sh ruh of about 
30 cen tim etres high, 

The leaves (Iig, 13) arc thick, cy li nd rieal or half·(-ylind l'i\:ul 
and atlnin the !~nglh of abou l two ccntilllc l1-es. 

The ye:tr-s hoots a rc hr:mchcrl , so metim es twice_ The 
d istal )Jllrls of th e year-shoots :111d hra nches arc in the mon th 
of July ~ovcred with !lowers (lig, 13) subt en dcd hy s{:alc- likc 
bracts; the fruit · hearing branches ma y he quite hidd en 
und er the broad wings o f the numerous fruit s, 

AOer Ihe cessa tion of the vcgetative period the tips and 
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nil tbe branches of lhe ye:u-shools generally ic; the new 
year-shoots arise on th e oulerlJlo ·t livi ng parI c:' the old 

Fig. 40. Salsola rigic/a. Branched and flowering year-shoots of tbe present 
yea r arising from the bases of older branches of which the dead tips are 

seen. June. 
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ones, beyond th e year-shoot branches o r las t yC:1I', :1nd rrorn 
buds w hi ch 1I11ly be seen thc IlI"c('cding ,,'cfI r, 

'fhe nowers :1I1d lru ils arc very s i l11 ilar to t hose or th e 
l:1st s pecies, 

The :1lmlo lllY or th e leaf is :1lso s il11il:1l' to tha t of S(/I,~oltl 

Ar/msl'lI/a, hut t he cr,yst:1I -I:1yt'r hl'low Ih" ('pirkrrn i!'o is ahsclI!. 

Sal s ola hi s pid\lln Bgl' " 

whic h I ho"c not s('en, is ncco rd in~ to d{').cr i l'tj on~ vI' r," UlII t' h 
like S, s//baphylla , 

S :dso la I'igiilll P :dL 

A s lump,\' shruh ;I!laining Ihc heigh I or :10 10 [,0 c'('uli 
mclr('s, and almost au unch-n,hrtlh , II is 011\' of Ihc dHlnH'
lel'isti(' plants of til e cI:r y- rl cs<'l'1 (p , til t). The il-a H'S lire 
cyl ind ri(', a 1111 although the lower OIl C" rlisnppeal' in July, 
foli age leaves are present throu gh the who!" S UIl11111'1". TIll' 
who le pla nt is h airy and grey, 

Th e yeor·shools , which lII ay he ;W n 'lllil11l'1res lon g, 
hea l' nowe rs in :111 the a xils at the ir ex trl'lJIitit ,s :rurl he rc 
in thi s regi on Iherc a re gCll crally a few n ll'n 'r! , a"r'c lHl ing 
hrllt1 ches (li g, 40), In tbe axil s lower dowu , ,' c~r-IHli \' e !.hort 
shoo ls :l 1'C frcquenlly "rc~cl! ' , which prolmbJy IH' ,~ I yc:u' 
de\'e lopc in lo reju vcncscence shuot s, T h.' di ... lal ,wrl'> of Ihe 
yea r-shoot and Ih e 110wering brlulI' hes rl ie aWlI j" hefore thl' 
next \'egcl;lti\"e jJ('riod. 

The l10we rs are hiddcn hetween tbree hr;n' teoles and 
ol)en in .Iune or July; Ih e fruit s aloe of Ih e orclillary S(ll.~ol(/ 

ty pe a nd r ipen in the autumn. 
The ana tom y of th c IClrf is th e us ual type. CcninJl 

aqueous tiss ue , palisade cell s with s I:Hl' h-shc:tlh lowards 
which veins p3:. .. from the m idri b ; th e hypoderma l crystal 
layer cons ists of scattered thi n-wal led cells, 

SaJsoJa laricina PaiL , 

which I ha\'e not seen alive, resemhles the preceding s pet'ies 

as regards ramification , 



- 200 -

S:ilsoJa v("' rll cos a !\1. II. 

A shrub attai ning th e height of a :,ou\ a il e melre, and 
1I10si frequentl y founl\ in the cb y-desert. The cy lindrica l 
Ic:n'cs soo n f:lll olr, a nd during sli mmer the main a s~ illliialitl g 

org: lIls of the plan t a rc the s lIhlcnclin g leaves and h ra cts of 
th e flowers which as ll cshy, spoon-shnped scnl es, three 10-
gethe r em'lose the fl owers. The planl is thu s whn l we hn\'c 
{'ailed (p. 71) a hrnclco1c-sll ccul cn l. Small globu1:1I" shorl
shoa ls wi lh :1 to ;) leaves a rc sOlllclimes seen rcpl:H' in g th e 
flow{'rs. 

The year-s hools nrc hranched , someti mes twice hrandll.'d. 

I' i~ ,II. ~(/{Xul(/ I'rrrll'·om. 
' [,';'IlS\'l'I1<C scdiun from the 
Ull(lc",ld~ uf ~ l"."clcuk. 

X 202. 

ous tissue is hou nd ed 

The hr:ln chcs, especi al l), those of 
secondar), (or tert i:l ry) orde r he:u' 
fl owers so <'lose toget her tl t:l t th e 
branches arc h idd en. The tips of the 
y{'a r-shoots and all the seco ndary 
hra nchcs die :lway before the nex t 
vegetati\'e period. 

Safsofa I)('fruCU.W fl owers.i n S UIll ' 

Ille r. The fruit is of th e ordina ry 
Sa/~()f(/ t ypc. 

Tllf' ana tom y of th e foli age ]eaycs 
was not exa min ed . Thl" bradeolcs 
ha ve gree n ti ss ue of ti ll' usual ty pe 
U ll the Ollier (under) s id e (fi g . .II ). 
all the i nllel' (upper) side the aque

by a thin epidermis. 

HaJ oxylo li AlIIlllodl'ndroll (C. A. M.) Bge. (Sax:ml). 

A sh rub 0)' tree thri ving best on sa nd with a suhsoil " f 
clay or JinH'. It may become very old (see B . . JONSSc.." I). 8) 
a'lI\ may all ain co nsid erable di mell sions, hut large speci mens 
:I re I'ardy found as they :Ire cu t down for firewood hy the 
1l 01l1.lds (,Olllp. aho\'e pp. 8!) a nd 126). I have seen a thick
slemmed tree wh ich I esti mnted at 7 metres high . AI1'CIIISON 
record s a tree 14 feel hi gh wit h a stelll 12 feel in circ.ulll
fe rence. The wood is known 10 be hard a nd hea vy, and 
old s iems b:l\'c decp ir regular furrows. The rools arc long, 
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PAI.~:Z I\IJ says a houl 101
! m('\rt'S :1111\ morr' , :IIU\ .J tl:,\SSO.\' 

sta tes th at Sax:Hd ha s IlOth dcep-s('eking ,·t'I'tical and lon g 
horizontn l I·OotS. Till' inlier. ne('o rdi ng 10 A:,\Ttl .\' ow (p. :!H), 
can forlll aerial s hools. 

On aCICount uf it s slow g ro\\"lh 
employed in sand -binding Ill:ln t:l tion s. 

S:n.aul is 1101 
Y('I , as ~latl' ll 

(p. HIl), LII's!\\" .Icn il's Ihal Iht· g ro wth i" W' ry slow . 

IlLu eh 
ahll\'{' 

Th e IC:H"('s arc n·tllH·t'd to small st'a lt·s :IIT:lllgcd III !';l in, 
ol'pos it(' {'ad1 otht'r and Lilliit'd togl'lhe l". Till' you ng hr:llI t"lics 
a l'e long, s lend er :11111 droopin g (!'oCt' ru r ill ~ t an l"l' Ih,:ssEr , 
1'1. 10, I. II'S"\· HIll pI. 4 and 5). 

The ~,p;lr ·<;hoo l is green , il ~ hark t'ulltain illg till' oill y 
a ssi milatill J-( li s~uc of th e plallt. ~Io ... t of 11](' SllOot!'o :II"I' st'I 
together tow:ml s th l' ' lJ)(~ X of th e pn'\'iou ~ YI'a r-... llOol , th e 
distal pari 01 whidl frequ cntly ,lie!> :111:1 .\'. SO UH'liuH'S 1\\"0 
shools of th e S:l nH' aJ.:C are sce ll in til{' sa m!' l{'af-:l, il , one 
ou ts i.ic the olhN, hut Ihc ou ter Ol1 e I ~ gl' ul'l"a ll y l11ure f.'!'hly 
ci e\'(']opt'tl , and it IS itnproba hlf' thai hhth .. I' thelll t·V!" · 
persi!'ol The ycm-shoots :II"C hrnnrllt'd :Ind Ihl'y hL':lr l1u\\'('I" 

in~ shorl ·shool!-. (sec IiI-: , 14). 
TIll"' Ilowc rs :I re int'on s p inlOu ~ :lud OJll' ll ill i\l a~" Each 

1l0wcI" is prOlct'l ed hy il s su htl' llding J c:t f-~ J !('alh :Ill!! hy tWII 

brntl s. Th e pc riallth , till th e t'on tr:u',\', i, ... ma !! ht ' li ,rt ' the 
:l1lihes is hul afi er w:m h j, gnl\n. larl-:I'I'. Th e fruit i~ :1 ,,11:111 
lI ul loosely c/l\'clo pl'd by Ihe " mad - ,·: illl.(cd pcri:1111h , :md ;... 

ripe in Odobel". 
Th c anat o ll1Y of Ilolo:l'!//oll halo. heen d(',ni l lt'd h~' ('1· . • ::-0:1-: "1' , 

GIIEOIIGHrEFI' , \V,\FL\' .. '·(' :wd II. J iJ:-;ss(),,'. Thc ,~ I "lldlll'C of 

the assimilating ~ hoo t I fou nd to hc quite ill :It't'ol"d:lIlcc w ith 
that described nll t! illu <; lra!t'd iJy W,\II ,\1f~{; (IN!!? , p . :!1 7), it 
is of the onlinllt'y ee lltrie ty pe. Th e epidc nllaJ li s~lI(, ;... Ihl'cl" 
layered. A!>s imiialin g tiss ue is a lso :o.aid 10 he prcM'!!1 ill th c 
seco ndary hark . (B . . h)~sso~ p. 7). As l'eg:lI'I ls the IIlLlt'il ;lgillou~ 
c('rk in the bark lIl l:tl liOlled hy J il "'SSO ~, wc refe r to hi s me111oir. 

H a lo stachys caspic:J (P:II I.) C. A. ~1. 

A shru b whi ch be longs 10 thc cby- ami ~a1t -d csert. 
Un der spc.dally favourable conditions it lIlay ullain a hci!,;ht 
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of two mc\rt's, hu t I II ti l(' descrt it docs not as a rule {'xccc(I 
half ,I lIIe tfe. The shoot is of S(lli{;umif! type with fedu('('d 
scale- like opposit e le,l\·es. The posi tioll of the brllllC1H'S is 
:lIso rcgularly opposi te (d ecussatc or brachiate). 

The year-shoot end s in a large pani culat e inflorcscence 
whil'h is s till present next yellr in a mo re or less dead ('011-

4lili oll. Underncath the inll oresccll ce the ),e:lI'-shoot I1l'a l's m:m)' 

hrandws; some of these arc assi lll il:1 linS shools which f:llI 

/'/>I 

Fi):. ~2. Ull/os/(rrit!ls f ilS/lien. 
A, I ';u'! "f 11':,ns\' ~n;c .~d i()n of 
;'n :,~~jmjl:l!illlo: hrunch: N. vein ; 
"hi .. phloem ; r, "csse!; Ms, Illcd
,,11; .... '· nlys. ,- 11 shf>w~ 11 vetil 
k:l(lill~ f!'Om lhc cClilral ('yllndcr 

otT before the ncx t vegetati ve 
pcriod , wh ile o thers :Irc per
sistent l'eju\·el1 csccnccs hoots. Ncw 
assi milnti ns shoots arise hoth 
from thc old ami the Ilew yenr
shoots in p larcs whc rc vegeta ti ve 
or inlloreseenee- br:Hlches werc 
formerly present , :md so metimcs 
two bl"lIwilcs issuc frOIll tbc 
sallie leaf-a xil. 

The 11 0w('l's arc small , and 
si t three toge th er i ll Ih~ ax il s of 
" clta tc hraclcolcs; the)' OpCII in 
.Iu l.v. Thc fruit is a nu t (Iii m . 111 . 
JOllg) cncloscd in th c en lHrAcd 
pcrianth ; it lIlay s till be found 
on the plant in the followin g 
year. 

The grecn assimilating bar k 
10 lhc lHllisndc Il~sllc. X n. 

is cnclosed in a one-layered .. 
stmngly p:l pillose cpidermis (fig, 42). Therc nrc abou t 5 
la y('l's of loose pali sadc cell s o f wh ich Ihe out ermost co nt ain 
the weaicsl , th e in nermost the sma llest nU lll bcr o f chloroph yll 
grai ns. Un dcrneath thc palisade cells there is no slnrch
!>licalh , hul 11l1 111 Cl'Otl S vei ns arc spread out thcre (fi g. 42 n .) 
wlue h lea d to thc ccn tntl cy li nder 111I'0l1gh the adjacen t 
:l(jUCO US tissuc. 

The nnatomy of the wood hns been described by GEIINI-:1' 

and Gm~OIlOHIEI'F. 
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1,1:11 0(,11(" 11111111 s lr o hila c('UIll (!'all. ) M. n. 
A slu mjlY , often d eclllllhcnl shruh whie!! grtlw~ oll l'layf')' 

soi l rich in salls. 
The ,,,ear-shoot ha s a thi{'k h:u'k ('oli laiuing a1fl't'O Ii S 

ti ssue nnd grel'1l l is ... II\ ' , nnd is con'red wilh tll'po~ik. n'dlln'd 

lea ves, 11II il ed i" p:lirs 10 form :1 s hf'ath . .\11110 :-.1 C'H'I'Y ;I\il 
on a Yl'ar-shool I:' f)c(,ll p ic(1 hy a hl':llIl'h o r s h or l ·~ 1100 1 

sha ped like a morc or 1(':>.:-. (·Ioll;.talt't! hud or a shorl l'alkin. 
An ill ust rati on of a hra1)rh b given hy \·m ." .... \':. i ll Nat. 
P l1;1nZCll f(l lll il ictl III (C hCIlO]IOtli : ltTlW) fi g. :1.-, . I" lig. ·1;\ i!-. 

,. 

Fijol • • I:!. /fu l<"'lInllum Mrr>/oi/· 
lIl'fllm. 1."".:itudillOl\ <ct'li,, " 
throuJo/h 1);" '\ "f " short · .• I1",,': 
A, Base uf II laten" ~lwlJ l ",'";,-11 
projects forward .• (Iow~nls Ihe 
,"e"der); II, !Jut! : ,.', /las/: "r H 
leaf; N. Vein: Ihe ~1o<JI'1 lim'-sh:ul
ing indicates l'a 1is ud~ 1i~,uc.X I:.!. 

FiJ.(. 4 1. /ltd{)('/It'rnlllll II'"/oif,, ... ·,,"'. 1'",1 
(lr" I"<l"s\rr~l' ~cclio, ,, "r IIU iu I,·,."", le_ 
A n·ill rrum the ,'\'"II'al 1·.'li",kr ( I :) 
]"'ullcl,,'s <>,,1 in tile inllu j.(l"ecn Ii'sue. 
iu ,,,!I·t "r lilt J.(1·een lis'lic Ihe 1I1I1I11,el' 

"f ,·hh"'''l'lo.,·ll·f{nti ns "in<l"'"led X 7 :. 
( Slighll~' di':~'·:'!llnl:,tir ). 

reprcsen ted a longitud in al sl'("(i oll o f p:lrt of such a short
shoot. As slated hy W,\!!)Il.'·':C. ( HI~)7 , p. 201i). II IC' ka\l':-' :m ' 
sOlJlewh:-.1 pt'lt:lI e_ Sometimes tll ('y su pport th ree htHl s (B. 
fig. 43), w hich are presu mably !lower-hud s as the Icave" on 
mnny s hort-shoots cach suhl clHl It 'ripl cl (If flowers in the 
;llIlumn. The noweri ll~ short-shools die aftcr tl li.' ripening o f 
the fruit s, Il nd a lo,!!,; wit h th e \li "I:-.1 part uf Ih e year-shoot 
drop off before the nexl vegela th'e period . 

Beyond the dead short -shoot s, new shools a rc formed 
nex t year, on en scvcra l t.ogclh er, eith er cionga lClJ year-shoots 
or new s horl-shoots. 

The anatomy of the leaf has heen descrihed by \V AIUIING 
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( ISH7 . 1'. ~uH) . TrHJls("a .~pia n speci mcll s cOl'responcl wit h hi s 
d escriptiull , but I lwH' nol fou nd ~(vllc-n'lls ill Ihe ba""l 
parI of th e leaf, 11M the Inyc r fif short s u/}('pidcrmaJ cel ls 
recorded hy \V,\IIMI:W;, In th e !tollf, as in th e bark of young 
s tem·in ternodes (fi g. -14 ), there arc three (or four) layers of 
small pa li sade cell s whkh inwnnl s llrc ahruptly re placed ]'Y 
large r o lles l'olll:1ining only :l few ch lo ro ph yll grain s. These 
nti.i o in a syste m of vei ns w ldeh hran ch ou l in g rell l Ilumbers 
thro ugh :1 certain zo ne of the bark ur th e mcsophy ll , and 
olll y wit hin Ihi s zO ll e is tht' re a perfel'lIy translucent aqllco us 
l i ~M I 1' ; Ih i!>. last is divj(kd into Iwo paris, :m o llie r zo ne 

of hll'gl' cells, and an inli er zone of slilaller ccHs. 
Till' l'pidcl'lnis is thick amI paJlil l o~e , flnt! the stomala 

: 11"{' Mill ie 

Su a·t!a lIlinophyl la Pall . 

Thi s sp('('i('s is know n 10 me only !"rom d ('sniptio ns and 
herharium lIIalcrj :d. Perhaps it shou ld he t'ollsillered a~ a 
e IJa l11fll"]lhyh' as th e stem is sa id 10 he d ccumhc~ll. TIH' 
.... ll·t11 ma y a ll aiu a Ihirkucss or ·, ('cnlilllt'lrcs . TIH' bran ch es 
:II'e lOll/-: an d w ide ly spread ou l. The )'e:n'-s IJ oots aI''' branched 
both ill IiiI' inllo res("('[J('c and ill the \"egt'la ti n- portion , SOIllC· 
lilll!')' tw ice bran ched . 

'I'l l(' le:l vcs arc typica l SlIo·rla. leaves, ral her sharI. Thc 
planl ll owcrs in .July and thc fruit is ripe ill Odo be l" . 

Su,c<ia ph yso ph o r ;l Pall. 

Tlli s plan t is said 10 he fI s hru h alJoul o lle Ill etre high, 
bul 1 h ~n' C !lo t spell il. 

L y t'iUlll rulli c tl ic ull) Murr 

t\ shruh frolll to to flhout fiU centimetl"cs high , spin)' 
and wit Ii outspn~ad branches. II is a sa il -hush nol generally 
foun d on s:md. 

Under speciall y f;l\'ourable circu mstan ces Ihe yea r- sh oots 
llIay allain a Icng th of 1II 0 l'C than GO cen tim etres, bul as a 



205 -

rule the" d o nol ,<>x ('ccd :10 eC lll i111clrcs. They han' n wh il\' 
bark, and arc usually hran chctl , br:lm'h -tllOrtlS a risi ng in 1I1l' 
lea f-ax ils ; the h';d'-b:ls(' is thiel, anti jli'rs iS1I" nl. The hrandl 

thom s arc ~c lH'r:dl~' silorl, ahout I e~ lLtil11 clr'I' long, a n ti Onl' lI 
bear on l,," Iwo IC:l"CS placed low tloWl1 1It':Il' Ih l' ha.·>J' TIll' 
branch-th orns may. howl'n' I', IIt't"ome long('r and 1)(':11' SI'\I'I":ll 
pa irs of leavcs. Th(' (lowcr.\> a riSI' fr0 111 th l, 11:1:-'1' o f thl' 
lH'an ciHhorns either in til l' :nils o f 11 11' 1\\"0 10\\"-"1'1 It'an's. 
or nex t year tlwy forlll p:lrt of Ihl' rosl'itl' -shoob. \\ hi l" h :ll'llI'ar 
in the a x il s of Ih(':-'I ' 1(':I\"\'s. On 
long hrnn<:h-thorll s illI' \lOW!'!"S III :I.\" 

:llso n r i ... c l.i~ h('l" up . 
The year·shoo ts gC Il!' rall y Il'r

minale in :l t hom : Ihei r di s tal pa r I 
al w:I.' s SI~Cll1S to di l' away . 

They nowl'r during SIIl11111 ('1'. 
Th c leaf is isola ll'1":l1 in :-. tl"lll' -

tun'. TI]('re are s toma la on hoth 

sides, g"llcr:IIl~' I1I1:-.h with 1I ll" :-'111' -

bee hut so me o f thcllI :11"1' slightly 
r:l isl'd and hclo w lh elll b :t gl"(WP 
of ('c ll s, 2-,1 Oil (,:t l"h " ilil', w h it-II 
af{' rOllnd and devo i.\ of ddorf)-
phy l); throughout the n.'.,1 (If Ih/' 
leaf th ese cel ls :Ire wan tin g (lig. 4;)). 
The p:di sall e ti ss ue i!>. ~ - ;l 1"1'11:-. 

, , 
" 

., 

Fij( It. . 1.11,·i,,," ntrbroil·flm. 
!'''I"' "r It·"r in 11"""''''''';'' M'I' 

thick, and towlII'ds tlt e inte ri o r it rru.' rgl'~ gr:rd ll:tl l.,· ill l', a 

large-c{'lIed aq ueo us ti ss lH' ront:rininJ.\ :t ... ligh t :11111 ,11 11 1 o f 
chlu rophyll. The \"('ins which lie a liltll ' nearer tI ll' 11]1111'r 
s idL than Ih e tower. havl' hundles o f ha :-. t 011 /Iolh , idl' '' lind 
hen' art' fOllnd :t few pe r-red ly transIU{"t'n\ ("ells. 

~' ilraria Sdll)bcl'i L. 

A Si ll' lIb, barcly one I1ldrl' high which pn-l"cl's the da y
desert. The bark is w hitc, the leaves ate t hick 11llt! !>. p:r1h 
ul:He with s hort hairs, :IIltl arc pla cet! 2- 4 toget her on :1 
s mall cushion, with s lIl all scal cs hetween 1111"111 . The lea ves 
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and the scales s u rrou nd a hud. Aecorllins \0 VI~LENOWS¥\' 

(J!107 p . 50 1) Ih is has Ih(' fo llowillj! Sigll il icllIlCt : 
Nifrariu ha s a pinna te leaf (or hipinnale) the pclioles of 

w h idl nrc red uecd so t hai the ](';lfl cls ;\I'e plnced hc~ ide each 
ot her, ami Ihe scales bctwt'('11 them arC t hen partl y stipul ar 
scales partly rudim ent s of lea fl ets. The !Jud be twee n 
these lea fl els is th us in reality the axilla r), bud of the lea f. 
Thi s lIla y dllring the sa me year give r ise to a shorl·s hoot 
wIJieh fo r lll s seve ral of these w hol'ls of lealle!s one a bo\'e 
"Hather so IIlll l II lcaf-/'Oscllc is dC\'cloped - this is th ick 
;1 \ t he h:l sc> an d lIlay ha ve as 1lln ny as 20 leaves (lea lIc!s). 
Ucsidcs lIH'se YC:1I'-sIl00 \ IW:lne hcs. s hor ler th')fI]- iJI'3Ilch cs 
IIwy occu r. The yc:lt'-s hoot itse lf ICl'Ju i lHl !CS in a bra nched 
inllorcscence wh i('h of course dies afte r the fruit is ripe, o r 
il ends as a IhOl·I1. 

Normal blul s whi ch hn\'c not formed n rose ll e d uring: 
Ihe lirs l yca r, seem nexi ~' eal' only 10 be :d)le 10 fo rm ei lher 
rose\les or vegelali ve long-shools, whereas Ih e roselles clevel · 
opt'd during Ihc ii l's l year 111:1)' g i\"e rise 10 bot h v~ctali\'c 

:mll noral lon g-s hoots. 
The pl:1111 !lowers in l\Iay o r .Iulle. The rruit is n bln ck 

be r!')' w h ich is eillen by Ihe na lives. 
The :lnalom~r of the leaf has bcen descri bed by B .• l ol'>S· 

SON (p. ~(i, t: lI). III ), w hosc obsel'vntio ns :11'1' con fi rmed hy 

Illy own. Thc lenf is isolalc raJ with s un k s lolilai a on ho th 
1)ides, and 2- 3 lflyers of pa li sade cells the inner ones be ing: 
larger and less grecn . Amongst the pa lisade nJ'C Inrge m ucil age
ce lls . Like .I o~·SSOl'> I h a\'e found no tall nil' acid . - Comp:n c 
also VOUiE:>:s (t able XI ) ill ustra tions of thc strucllll'C of NiJrariu 
relmw . 

. IONSSOS also deserihes the :mn lomy of the s tem a nd the 
ba rk, Ihe bller wit h llIucii aginous co rk. 

Henullluria ox iana (Ld b.) Bois. 

A m uc h · branched dwarf s h ru b :lbo ut 30 cenlimetres 
h igh, which prefers a tirIll soil, clay OJ' sto nc, The s lem is 
c rooked and ben l. T he non·brAnch ing yeflr-shoo ts m a)' attain 
u length of a bout 15 cen ti metres, but o li ly a pOI·lion of Ih is 
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sm\' i 'lC~ till the nex t vegc l:lth'c Ill'riod . The hark of the 
persis tent pari is brown . 

T he leaves arc 2- 4 l"cntim etres long, lin ell r· l:m cf'olntc, 
The)' arc gre)' wilh :.all ·excrelioll s whi ch la kt· Ih e fortn of 
small white spots o\'er th'pl'css ioll s al th t' hollo m of whit-h 
Ih e secreting glands are found . Thc stnu:lure of th eS(' (ti g. 
46 III is vcry similar 10 thai of th e glands ti ~ur('tl h ~' \' tlJ.I\ E~S 

(lab. V) from R. h irlella. V(!I , I\ E~S was of opinio n thai 
during th e night the ex tTe led sa lts ahso rhptl \\a lt 'I' fro l11 til t, 
almosplH'rc (dew), ",hid. mi ghl Ih en h{' a hsllIht'd hy Ihe 

Fig, ~Ii . /l rmllltll rill Ol 'jlllW. A lind /I paris "r Ic" r In I rans\'cl'!lc ~cd i ll " ; 
in A ~clcrl! " c hy lll a-(:l!lI s 1ll'C 5ec n : II, a ~a ll 'lIl~n <l , X 202, e, Surface secliu ll 
o f ,l:l li :w.de ti ssue , ~ho",i n ll J! : . li~ndc-e"ll~ RUt! ~t!l t're "ch.\'ma -c t"ll ~ i1l lcl'llli nll' ... L 

I-(Innd IlIld thus be utilised hy the 1'1:111 1. MAIl I.O'fU (11'187 
p, :'121) deni es Ihis and s tu tes that it is imposs ihle for th e 
glands of the leaf to absorb waleI' from Ihe s lu'fa cc with o ut 
li l th e same ti me abso rhing the salt s, On th e contrary the 
salt solution on th e surfa('e lIlust ahsorh water from th e 
gland, and according 10 Fl'rl'l ~G Ihi s is what lakes placl' 
(I, c, p, 267 note), And s till more important , FITT I ;\' {j IHl s 
arrh'ed at the resu lt thnt plants in the desert s tore salt 
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in\l'l"nally lIJl to II ('erlai11 specific ma ximum nll'ying for 
dill"cl'cnl speci es, :lmI Ihal ill thi s phy <;io]ogically uelermiucrl 
limit atio n of sail storage !lley ha w· a surfkicil l mean s for 
:-,cl'Ilring the hi gh os tl1otic prcssul't' wh ich Fl'rTl"'" has pointed 
out in lhe desert-plant s :IIHI which enahles them Ie ohlain 
wa \f'r from the soil. III addition 10 sodium chlorid e, Ihert: 
is :lI so excretion of carhona te of lime ortell in gl't 'a l qmmli 
tiC's. so it is no\ at all ("crlain Ih,11 the excretion of sodium 
('hlol'idc is 01" :Iny s pec ial impoJ'lancl'. And fin:1l1 y F I'f'THW 
point s oul Ih:11 dew is t'X('('c(lingly nlrc in Ihe Snh rml. 

The flo we rs of /{COlllllllrill arc large and terminal on the 
brall('hcs, they appear ill .I Hly. Below th e calyx there arc 
sc\'c ra l hr:Wlcoles fonning an in\'oluc re. The fruil is :1 

I'n psul c wi th [thOllt a score of while woolly seeds. 
The leaf :lllntomy o f /(ellllmllri(l o:r;rul(j has heen bri('ny 

I\es('l'ibed b y VES(JU":' The thick epiderm is consists of one 
1:I.rc r, :wd the s to mata :ml! ~all -glands nrc depressed. The 
h-al' is isolak ral with ahout two layers of pali sad e ('ells and 
:1 ('cn tral water-storin g tissm:. Betwec n the grcen tis~ ue a nti 

• 
the watcr-slol'ing tiss ue, OJ' amongs t Ih (' pa lisade, a rt' llumer-
ous h:lnds of srkrl'n t'hy llla rllllnill g longitud illall .... wit hin the 
lcar, :IIHI 1'1'0111 the se iss ue long , thin sclere ll chY III :l -t'ells 
\\'hil'h ns idio bl:ts ls s trl'i('h through the pali sndc 10 the 
('pi<lel'll1i s as if to support it 1'1'0111 the in s ide (fi g. <lG A C ; 

also VES\Jl' E lab . 8 , lig. 7). 

HeHlltllllria rrutieos:1 Uge. 

011 lII ude-nllely s tahle sandy so il I ha\'l:' round shrubs 
of Ihis species sra reely li llaining IIll' height or one mc lre. 

[1 is s trongly ImllJt'h cd , th e branc hes being s trikingly 
thi ck and ligh t ill colour. The year-shoo ts may nllni n a 
lengt h or [; cen tillletres, alld appa ren tly nlways die back al 
the .Ipex, which rema ins as a dry stick. Bmllches or two 
dincl'c lit kind s occ ur on the year-shoo t, sOllle are short but 
<[uil t' e\'id('ntl y branches with elonga ted intel'llodcs, othe rs 
arc I'Oselle· likc short· shoals. The rormer mlly be want~ng, 

hut when present they ;ll'e gcnc rally placed lowanls the npex 
of the yea .·-s hoo\. They are ra rely 2 cen tilllct l'e~ long, gelle r-



- 20H -

nlly less th an 1 CIIl ., fin d bear leaves like th e )'cHr-s hool. 
T he lea\'cs a rc s m all about 2 n1l1l . long, hut ("om pnrfl ti\'c\Y 
broad a nd fl at and \)esprink led with sail-grains. T he rosl'ttc 
s horl -shoo ts nrc round in evc ry a xil ext·cpt Ilt"ra ~iollall y the 
o ll es -.· .. hidl bear the hr:ult'hes w ith <'x temil-II illtcl'llodes. 
T hey t'a n y about 12 le:l Vl's, s hortl'r. th ickt'r :Inti more pe r
sisten t th:1II Ihl' s uhtt'll(i inr:: leaves. Ho'w ih' -shout s :11"\ ' :dstl 
rorllled on old Yt':lr-shoo ts, :11111 altogeth t' r IIwy :11·1' lilt, Illo .~ t 

im portn n t ass il1l ilatin g orgalls or Ihl' p lant. 
1 have 1I 0 t seen Ih e flower. 
The allat omy of the II':n·cs is si l1l ilar to tha i o f N. II.rialll' 

and U. ;,ir/dlu (VOLI\E:-' S), and also di ,,;("u~St, tI hy \ ' ES\j I'E, hul 

b is s l:ltclll cnls cl o 1101 quit e agl't'c wit h w hat 1 han' found ; 
ror in st:ll1t'e 11(' finds no llll'ch:mi(·:iI ti ssl1(' . - Tht, t·pid('\"llIis 
is \"t'I"y th ick a nd th e ' ·pid('rlil al ("ell s :I r(' al lll o~t rill t,,, willi 
Ill llcil:lgc from th e Oil ie r w:lll. SUlik ~ I01l1at:t :Ind s:d l-glaIHIs 
occu r, th e la ll er heing si m ila r in slrutl ul"l' to IhoM' of Iht, 
prcceeding s pc(: i e~. Th{'\"e :lrc two or Ill urt' i:1Yl' r:.. of pfl li:..a~ l c 

cell s ext end ing a ll the wily 1'01111<1, :ttltl s t:m·h -~ IH':tlh:.. t'm·lose 
the veins. Large brUlds of sdc rc lH"h yl11i1 art' pn ''-t' ui, irn'gttl 
url), a rra nged , but I ha \·c nol found itliohla .. tl> bclw~' t' n Ihe 
pal isade cclls. 

T atll:lri x. 

Fi ft een species or Ih is gC llu s hn\ e ilec n I·Ct·o t·tled fo r 
Tu r kes tan. T hey only th rive as a /"ulc in pla ("(,s whic h ar(' 
not 100 dry. On r ivc r-hanks Ihcy :Ire very ahundanl and 

ANTt)NOW says (see above p. :13) Illn ! T amari sk in the ri e:..t' rt 
is a sign of waler no t fa r niT. In thc sH nd-t!c'SCI'1 Ihey arc 
able !o so me exten l to hold thei r OWII agai nst the ~il ll ti 

(com p. abo\ c p. 12i - 128) and .w here th ey :II·C present wale r is 
presumably 1101 ,'(' ry rar dowlI. T hey ha ve IOll g. \·I'rtical and 
o b! iq uely dc!>cendi ng rools. Under fa votl rahlc co ndilions they 
are t rees w ith thick fo liage, bul arc ollly sllla ll s h rub~ under 
U n r:l"oura ~) le co nd itio ns. 

T he leuves or T amari s ks, as is w ell k nowll , nre s m a ll 
green sca les. The pl aul does no l s hed il s leaves but the 
bra nch es w hic h bea r the lea ,'es, except in th e case or pcr-

" 
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sislenl hranches where only :he leavp,s are cast. They thus 
have assimilating shoots which h; ()!ogically play the part of 
leaves. )/1 many (perhaps all) species ihe leans are coaled 

Fig. 4i. Tamari:l' /o.Ta. Last year's year-shoot with floral (fruil-bearing) 
shoots at the base, vegetative shoots at the top. May. 
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wilh sal l-concrcliolls; especinlly is Ihis lite {':!se wilh T. 
hi'~fJ jd(/ and T. /\(/rl'I'-"'-, where these aI'(' \'ery lIllme'·O ll S. 

As regrmi s III(' (Iel'elopmeut of W'gela li \'c and 11 01':11 
branchcs, the species of 1'all/flri.l· llIay hl' dil'idl,fl illlo two 
grou ps In Ill e ni s i grou p Ihl' 1101';,1 s h oo ls ;' PP('III' on Ill{' 
yea r· shoo I of 1:\st Y£':lr whil e the prest'n t yea r-s h oo t is pUl'ely 
I'egcta li\'(' , Th is group inl'lllllt's '/'III)I(/(i,1' {mr:tI, ,Hf'!Iui, Alll/ros

sowii, /loridn , e[OIl!lllhl , {wl!ls /fic /!!lfI, This chal"ac1l't'i sl i,' is 
shown in T. /1/;1;11 (Ii g, 47), Tht, I'('gelati\"(' :11141 noral shoob. 
are, howe\"er, not al ways st'par:lt ed as in Ihi s (' a SI', hUlmay Ill' 
inl erm ingled , A sinl-(Ic one or sc,'l'wl of III(' \'t'/-.: t'llIti\'c shoo ts 
s('en in fig, 47 will bet'olll(' l"t'jU"!' llt'SI'!' IH' t ' ,~ llOOh, tht'l"I,t11:dll 
del" are short-tiv.'d ass imilating s h(lo l.~, All lilt, \'t'j.wla tin' 
sh oots, ;IS will hl' nntil-ed , a rT many tinH' s hmnrhed . TIll' 
s]l('('ics of Ihis group 1I 0wel' "ady, durin g Apl'iI ami Ma y. 
:Lllti according to B"~(;E (l8f,~ ]I 8) llli'," ha\"\' a s :1 mh' 

(et ramenlUS !loW\'r5, 
Th e spt'I'ies of (hI' sl,t'o lul grollp ht,;u' (ir e 11 0 \\"(' I·s :It 

the npt'x of the prescn t :'>' I': lr -~ IIO(J1 whidl Ira ~ "('gelati\"\' 
branches at its ba se, T o th is groujI )'('lol1g T, {'/lII IISii, itis/,il/a, 
1\ fI reli II i, II " '1'111 II nit h',~, 1:'lIl('r.~1I! f ll! /I ii, /,-, Ira /,-, 11/"II ,~is, 1\., /rl ,1 {'-fllllii, 
fe/)lu,~llId'!/fl allll l 'II('/II/1'or//(/ , 

The I/ratU" h of T , l!i.~/)idl/ i lhl ~ tralt'd ;11 lig. 4X is tir e 
shoot of tlli s yt'ar, All rhl' tOW!' 1" h r-:ludH'S o f pdlll !U'," orde r 
bear mu ch -br:1I1 ched vegc tati vc s h ()ol ~ nt the h:lse and iUllor
eseellces ;I t Ih e to p, or they arc purely n:gt'lati H', The 
upper .rea r-shoo t hr:It1('hcs arc ('ut irdy /Jural, 

The spel'ies inl'ludrd hl'I'e arc sllit! by Ik~G ~: (I. c .) to 
have as a rule pcn tllillc rou s tlo we rs which open la te, from 
.Jut y to Scplcmher, As Iht.' I1 /)WCI",~ :Irise OIl the ou tmos t 
part of the yea r-shoot :I nd it s hranch es, thl'}, cannot appea r 
un til these fixes ha\"e alWincd a certain swge of de"eJopln ent. 

In this grOt!p as in Ihe firs t, lire fl ower axes and the 
grealer pari of the vegeta ti ve hranches rail olT, and on ly a 
single one o r a few beco me reju,'enalin g shoots, 

Shorl-lived vegetative bra nches may appear ill all th e 
species on old year-shoo ts in th e :Ixil s of lea ves which have 
fa llen ofT. They mll y bear infl oresce nces as in the species 
of the second group. 
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All the Tamarisks have small red or white Oowers 
arranged in racemes. The fruit is a .~mall capsule with 
woolly seeds easily transported by t.he wind. 

The anatomical structure of the lear I have e):a1l1ined 

Fig. 48. Tamari.c lIi.~pida . Ycar-shoot with flowering branches at the top, 
vegetative at lhe base. August. 
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III T. hisp;f/a , All Ihe cells of Ihe single layercli epidermis 
are di s lillCtly cOIl'-ex :Hul p:lpilla-likf. Th(' sloma la on lh e 
upper and lower surfaces, ami the sall -g1:I1Hh an' SU Il);' Olle 
layer of palis:Hle celb Hll rOllnd is prescnt lIo lh ill Ihc leaves 
and Ihe assilll iia lin g hra tll' hes, The leaf nlso ha s ra lher open 
s pongy pa retlrhY1l1:1 an d ve ins wilh a has l-shcnlh hesides 
s lorflge- Inl l'he id s ("Spt'iclterl r<l clteidcn "), 

I ha\'e IInl in l'c:-;ligat{'(1 in ilt'lail Ihr' IIWI'(, tIIcsopilylic 
f:mer-n ph yh's ( HI(/l'fI!l I1I1.~, r/III11 ,~ , ,\l IIrtl.~, l'oJl/lIII.~, .'-illli.t'). 
1~/(let/fllIIls lj()r/(,/1.~i,~ was IlhSI' I" I"I' d in '\1I/-:lIsl wil li two sl'ries 
of bmndll'S nil the yt'nr-s!t uot , hu t Ihis d'H' ., nol appea l' 10 
he tlw rule. 'I l, e sa ml' holds good with n'g:t rd In ,~{//i.I' 

(I/lfJlI.~/ir(>/ill. The SPl'l'; t'''i of all the gt"tlt'l'a jU1<>t 1Il('lllioncd 
fl ower ill spring. 

Thc :II )OI'c F:III('r(Jp h.\"lc~ h:I\'c Ut l' ro llo willg ("/ Iara("ierislics 
com lll on 10 all 01" SOTlll' or Iht'lI1. 

The leal'c."i m'I' gn'ally I'edun'd . In (II)!' M'I of " IH"l"ies 
they tnke no part !IS a ssitll iiating u rg:ms (Hrl'lII11sllIIr/lIl1, C(III;~ 

!I()II/IIII, J:;phulra , /J(I/fI:t:y/rlll, IJII/os/I/chys, Iflr/m'II"III1I/II ), wllile 
in ulh ers Ihey are sl"a!lo,l ike, but gl'l'cn ("1"0111"';.1' , /(" 'III11U1rio 
(m1ico.wl), A.~/rafl(/III.~ IHI "i IClIvcs whil"h ar(' whully or p:II,tly 
shed durin g SUlIl lll cr , hul wh(' lI u'r ""i ill tilt" ease of .l.i/Hir/illlll 

}lIm'ell/lI (a('cordin~ 10 Ih:ufiI-:N), t hcre is 11 0 flss im ilat iotl IIr 
HI :my ra tc wry lillic after the leavcs <I re :.hcd , I {'annol 
s.'l.)" and one call sca rcely draw a cOJll"i usio n front a s ingl e 
casco Allllllmll'lU/rVlI , 1/l llilllol/cm/ro/l :11111 SmimlJ1V;a ha I·e 
pe rsis lellt , SinH II , Irail)' lea,·cs, w llilc I·fl/s(l/l;.~, A/raphax;s, 
L"citllll, Nifr(lria and UCf/llIIlIIr;a 0.1';(11/(/ h:t\'c pers istcn t s llI all 
and glahrou s leavcs, The SII/so/a specie:. have cyli nd .'ical 
pe rsis ten t leave .. , 

The Icaves ill S(I/so/a a nd Ih e lIssim il nli ng shoots in Ih e 
Itm. lI css s pecies arc all cenl ric in slnu'\LJrc, Ih e laller in lII osl 
cases have abundant Ill cclwnical tiss ue. 

In the fl a t - Ieu\'cd s pecies tbc leHves nre w;lhoul excep
tion isolaleral in s lruclure. 

The branches ill lilOSI sand-desert species arc slender , 
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pl i:lnt :mel mOre or It'SS pendulous; in d ny-liesert species 
1111 thc ('olltf:lr), they lHC genel";,!!), sti ll" iUld short. 

The yea r-shoots arc bnu){'hed CX{'.:pt in a v(' ry few cases 
(1IIIIimode/ldro/l, /lCQlllllllr;o U.I';O/lO ). Branched year.sh oots 
:l re thu s the rulc, alHl non -ill'anching th e exce pti on. A s imilar 
('a se has, to m)' knowledge, never hecll point ed out lor :lll)' 

('o1ll1Jlunity 'j f Ftlncrophytes. 
W"lI~mw (1892, pp . 40R, 252) an d after him M,\I.~lF. have 

draw n allention to a 11l11l'lher of South America n spec' es with 
iJran ch('d yea r-shools. B AC11I1!HSIO nlso gi,'cs illustratio ns of 
se\'(:ral specics of th is kind, but wit hout recordi ng thi s 
cllaraderi slie. These :-,pcl'ies :u·c 1JIostly forl':-.t -plants , hu t 
SOlllC belo ng to the SaVHlltt:lS ( ~L\ U1l-:). M A1.~' t-: rcga i'ds the 
hra nched yea r-sh oo t as:1 ]l1'i lll ilive dla r:H:ler ill dko tyledonolls 
ln'es, IHm -ilrant' h ing on the l'ontrary beillg :1 secondl1ry fea
!urc :1e<]uiretl in the {'!Hlrst' of' time. Howcver this co ndition 
in Ih t' (':ISt' o r th t' hroad ·h':lved South American plant s is of 
I\ ':-'S iul('I'\'s t to li S than the hrnrwh system ill other Fanero· 
ph),tl's poo r in lC(1\'{':-' or 1 l':It1{'~s. This n)lHlilion is ('{,l'lainly 
wortily of speei:d ... tu(\~' although in lhe lil t' rature I ha'Ve onl y 
fOllnd oC(,:lsiot1:l1 rcff'''l'I'''l"~ to it. 

III mallY ('lIses tlt{' year · shoot brarwiles an' ann ual 
assi mi ltltiu14 shoo ts, more nut'\y they arc {"onlinualion shoots 
wh il'h lake pa rt ii i the l'xll"nsion or hmneil('s. No de finit e 
lim it ('an he drawn howc\'l'I' hetween Ihe Iwo . T he assimi 
lfL tin~ hran('ht'S 1101" " heel! dl'seriht'd in many of the species 
melltiOlwd (e. J..: . ErC'1II0s/H!r/ol1, CoIliYOIlllm. '/'fllII(lr;.l·, :hIN'
goills, SIlI.~{J/fI ek.) ; hrologically th ey play the part of leaves. 

Assimilating hranches in many specics are not confincd 
to thc las t year-shoo t, hut also Ol'l' ur 011 older brnnches. In such 
('a scs they a rise on lil(' t'xterio r s ide of lal eral br:md1es, or where 
~ lIch olles have previo usly het'n. and ofte n sc,'eral togcther. Th us 
the ch:nacl c";stic tufts of branches originate, 'which likewise 
di stingui sh so milny of th e trees and shrubs of the dese rt ; 
they havc hC('11 described lind illustrated in the case of se"era l 
s lll'des (c. g. Erclllo.~pflrldl1 , COlligOIIllIll, SlIIirnow;a). Si mil ar 
cond iti ons are !lisa found ill Sparlitllll, Carmic/wei;u, and others. 

A furth er chamc\cl'ist ic of the sca r-shoots is, that th ey 
do 110t ~s a rule persist throughout fhei r whole lengtb , hut 
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the o ute r p:u't dics, (prohahly killed hy the Iwat and drought 
d uring the heig ht of Sllillm er) and it n'L11 :dn~ lH'xl year 
as :1 dead sl ic k. fr(' quenll y a s a Ihorl1 . Ol1t' o f III(' few 
exceplions to Ihis ruk is lIalim(J{f('lufroll. 

As I'('gard s thc m ajo r ity o f lin' fan erflphylil' (;/H'IIOjlO. 

((iaeeoe an d / .!/Gillm, flowe rin g lakes pbt·c in ~Ulll lll('r : /fa · 

foxy/oil and prolmhlv all tin' res t fl ower during sprin g, al 
Ihe latest ill ,lU lU'. All the lale· f1 owcril1g SPl' l' il'S wi lh Il l(' 
ex('ept ion of L!/oiuIII ha\'c s lJ1all il ow\'rs wllit'h :U'C \'0111pll'lt'ly 
e n dosed nJl [0 th e timl' o f a ntl1l'sis. Tilt l'arty flow eri ng 
slweies indudc a tal ';'ll' propo rtiun of / ./'Ylllllillo.wl(', and it 
scc ms tn he the rull', o r al :Ioy I"; lle is 1'1"['1/11\'1\ 11 ,\' till' ("a se, 
Ihal o nl y Ihe C:lrI." flo \\'e rs frlld ify while (he 1:I!t'r OIl('S h(" 
CO In C dried up. 

Th e fruit s (o r th e ~.(,I~d s) HI'(' ill 1l 1OS \ (·:ht';" s Ut'll a s IIlll y 

be easily tr:Ul sporl cd ily the \\ il lll : Ih ('Y :11"(' light illlt! fUI"
ni s hed with SOiIlt' kind of paraduil l', :md :IS 11 wit' Ih ey 
contain o nly (l Il C o r a kw seeds 1). TIt(, upt' ll net\\'o rk Oil 
the fruil (fig, :lX ) of (."lIl1i.llIlIlIIIll, 111\' I:Il"g(' hl:uldl'l".\' /, lId o f 
Smirll()wia allli J/U/illl (J( /f'm/rll ll , til t' will~W~1 ffuih o f S,,'sola, 

J/lIlo:I"!I/OII , AIIIIIIOdl'IUlroll ami I lIm/J/IfI, I' ;S, th ~' ~ lI1all l igh t 
pod s of As/roga/us allli }',:rl'llllJsIHlr/ulI , :Inll till' ",I !iii ' w<)o ll y 
scc<l s of Ifcmlll lllri" itJul> tml!' Ihe d im' ren t :lliapl :llio])" by 
whit'11 wi nd · lrltns porl is lU'hic\~'d , 

Fruil s wit II no spec ia l :I(l:Ipl:llio11 fo r nig hl :n'\' ;"Cl'11 in 
the bcrries of Xi/rorio and th e s11lali nllt s or III//ml{/{""y.~ 

:l l1d IlafilllOcllcmis, 

B. Chamaephytes. 
As ex pl .. in cd in dIal'. l:l (p, 1 7;~) th eM' all IlI' lo llg til the 

xC l'o ph yl ic a s pct'l , they arc SI1I1II11 CI'-plants (Iud :1 great Ilulllhcr 
o f the m :l re laic fl o wer ing. 

Cn pparis s pin os a L, 

A dt~cumhenl unders hl'uh found on clay so il s and ma rc 
especia lly on stony soil. The brandlcs a rc long !"I nd hellr 

') Comp. E_ GAl l< 1 89~: Moi,,' "oil p.'OOucn mauy tJUI small ~ed~. 
dry .oil" few seeds !>ut large. 
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hroa d, large Icavcs, bright Hrccn in colou r and wit li # two 
s pinoll s stipulcs a t th e ha se. Al'lcordi ng to VOLln::-:s (p. Q7 ), 
the Ic:_vcs during summ er ae<Juire :1 conting of WIlX so that 
thc)' lose thc bri gh t grCl'n colou:'. I hove nol obs('r\'cd 
Ihis, hut it may also l a lH~ pl:u'c in Tr:l1lscaspia s in cc my 
oppmlullilies fo r o hserving C(/I'pllri.~ sl,ilw.~(/ ill summ cr wcre 
few. Tlw )'ea r-shoots om' hr:wdi cil' The lower part oill y 
is pe rsisten t ami lignified , and it grad ual ly incrcases iu thi ck
ness. Th e beautiful large w h ill' 1I0WC I"S arc p!:wed singly ill 
Iht, leaf-a:\ils; ll owl'I"ilig hcgius ill Ma y ami co ntinu es well 
into .luly , pl'l"haps IOllw'r. T he fruit is a stout berry. 

Th t' :mal ulIlY ur th e leaf h:.s IH' l'll ill us trat ed by Voun:NS 
(tal, IX, ligu res 1- 2), alur Ill y Tra nscas pi Hn IIw te l"ia : shows 
Ihe "alllC "l nll'lu l"c. SUIllC uf t he epid cl'Ill al celts , 1I 0,,"c\'c l" , 
han: a Ihic kclll·d inller wall (uHl cil age'!) amI I lwvc 110\ 
f)h ,~er \"ctl lhal th l' palisad e ce lls a rc ll1T:1I1gC:! in grou ps rOIllJli 
tIlt' large th it'k -wal lt'd lrat' hei ds ("Spc it' herlra{·hf'itil- n '·). Th~ 

len!" ; .. j~olalt ' ral , wi th 1IH' ~{)ph yll consistil tf:; almost exdusivcly 
of pari~ :hk l'db. The s tomata a re ~ Ii gh lly sun k. 

l-I ullhe m ia ( Bos:_) b er h c rif ol ia DUIIl . 

Thi .. s pcdcs is likcwisl' a cI :\)' so il plant with dCCUlIlb\:! lIt 
"h(\Ols and bmHlI IC:I \'('s. The ]aller arc d(,lltHte , IllIiry. 
t'llipti(':d or s pathulatc, :Ihout I centime trc or mlher more 
itl length , :lml clos!'l )' s('\ IWl':luse th e in ternodes arc sh orler 
t han the leaves, sometimes so short as 10 produl'e rose lles 
on short-shuots. The ste m hears ma ny slrong cu n 'ed w hite 
prid;.h-s :I;' well liS oth cr.~ whic:h a rc thin and subula le. I 
have only seen the pl:1111 in ~ I ay w hen it carr ies la rge, 
h:1IIdsOIlH', Y('How !lowcrs, The di stal part s of th e yea r
,~huot s ll1a~' die away , hul wl1elher Ihi s occurs alw:l)'s I 
('an not S: I)'. No llH\terial W:1S H\'ai lnhle rOI' anatomica l in 
vt·3tigati on. 

l-I a pl o ph y llullI o btu si foliulIl Ldb, 

This is a t ypic~lI und crs hrub w hi ch occurs especially 
on sta tiona ry sa nd . It is strongly branched but 3ccording 
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to l}u,\'GF. (RpL I..ehm , p, 62) other forllls O(,C'1If in which the 
hran ching is oJlly s li ght Til{' yca r-s hoo ts ari ~ i n g: frulll the 
persistenl pa r ts Ill:l)' he hranch ed , but gt' nr l'al1y Ihi s dot,S 
nol seem \0 1)(' Ih e casc, Th ey lIrt' n lllneruus :lIId slende r, 
:'Ind bea r sma Jl , lalH'('ol:1lc It'a\'!'S w hirh allain :1 1(,llgII! of 
1- 2 cen timetres, hright g rC(' 1l in eo lour lOul {'ontailling many 
I,}'sigenolls oil- resc r':fl irs, 

The yC' llow fl owers a ppear in ,Jul ," or Allgnst. The fruil 
has few 10(' 1I1i lind :I few ~ecds ill t':l dr lo, ' ulns, 

The h'af is isol:II('I':1I in s trul'lu re. TIll' t'p ilil- rmi s ('OU 

sis ts of olle I:lyt'r wi th a Ih irk CHI leI' wal l :oltl th p SIO I1l :IIll 
slig htl y ~lIl1k, There an' :illoul Ihll'c Jay!'rs of pa li:-':lIk {'ells 
O il c .. cil !tide and a narrow middl., /'0 11(' of rtJlllH h-d ('('lis, 
Thi s zonc illChHll'S lIlat1~' IradH:ids (,'Spr il' hc'rtmdwideu") 
bes ides th e n'ins whirl! bfl lh ;1! 1O\{' :I1lt1 11l'11I\\' !J :\\"t. a s heath 
of mlher thin -walled , 11On'ligni lh'cJ ha s l. Th t'n' arc Illllll ,)' 
Iysigeno us oil ' n 's(' I'\'oirs lIle: l:>. nrin g ill d ialllr ll'r ili on ' than 
ha lf the thiekne:>.s of til l' leaf. 

The gree n ('o rtes h n:>. :1 ihh-k , wallt,tl {' p iliel'mi s of two 
lasers o\'{'rl~' i l1g :\ 01' .J l;lyt'rS of :>. ho rt pali ... ad(· ('cll:-. lillli ted 
towa rd s Ille in lerio r by :1 1;lyc r 01" Ihin -wallt·d, 1;1I1/-:<' lll iall), 
es t('ndcll ('ells wh il'll lIIay h" I"t'/,.;anl{'d a .... t'oll('(' li !lJ( :>.1:ea lll. 
MUll )' bundl es of ha~t U('('1I1' i ll Ihe il)l1(' r t'urlrs, 

Steller:! L esse rtii (Wichlr.) C A, M, 

An under .... hruh 211- 5U cc nt imetres in heigh l a ,H I ocellr
rillg in Ih e d;ly.d" .... c·rl. 11 is lIIu ch hrandlI'C1 :111 11 IIU/II( ' /"OWi 

dead hr:lllches are fOllnd; whole bra llt' h-sys!l'lIl s 1I1 :IY di e otT 
lea\'ing .~ h o rt dry sticks projeding ill a ll directi ons, New 
branches nt e fonncd from ill':ln cJH'S of th e prev ious :-.h(lol
genera ti on nnd abo fro m ol d branches. T he year'~ho(lls hell !' 
hra nches Ih e sn llH' yea r, of len 2-:1 ; th cse are unbranchcd, with 
long internodes, ~ , p d they 11 11 te rm ina te - if su lficicn Uy long 
lived ' - in an in fl orcSt'cllce, This is a shari, s imple s pik e, 
alltl the s mall yellow llowers appe:lr in July. The fruit is a 
pear, shaped nul nhoul 4 mm , long, it is sUlTounded hy the 
lower sirongly woo ll:y·hllircd pMt of the pcri:Ullh , 

The leaf is hair)', nat'row and SIll ,III, al most e lliplica l-
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lanceolate and direcled obliquely or vertically upwards: lls 
structure is isolateral (fig. 49). The "ridermis is thi·k and 
most of ils cells on both surfaces ha\<;! a thick mucilaginous 
inner wall which in transverse section presents a characteristic 
appearance, two light stripes showing, between the gree tissue 
and the cell cavities of the epidermis. These cavities are 
filled with tannic acid and the contents are therefore dark. 

" ((/ 
~ 

Fig. 49. Slcllera l.e.~scrlii. A, Leaf in transverse section. 
B , a hair. X 203. 

There are stomata on both sul"face. The palisade cells occur 
in 2 or 3 lay I'S above and below ; the centre is occupied by 
the veins which take up mo t of the space ; between them 
tJlere are 2 or 3 layers of rounderl c lIs less rich in chloro
phyll, and many "Speichertrachelden" (shaded in fig. 49). 

h young stem show a thick but non-mucilaginous epid
ermis with stomata which are not sunk; below this are 3 
layers of rounded green· cells of which the outer ones are 
slighUy pali ade-like. These are followed by about two layers 
of round or tangentially extended ceJls containing a small 


