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PLANT PROTECTION 

By 

G. H. Ct NNINGII .\M , D. c., PhD., F .N.Z. Tnst .. 

No. 2 

Mycologist in ('IJ~ugc', Plant Prokction Sc1·vic:es, Plant R rsr arch 
Station, Palmerston North , XZ. 

THE 13A~KS LE ~TGRE FOR 193.f. 

At th e tim e whrn Sir J oseph Banks visit ed Ne\\' Zealand on 
board the '' Enckavo111·' ' ( 1769 ), littl e was kno\\'11 of the causes of 
plant dis 'a ·es, and still less o.f methods fo1· their control. Th e 
r ecommended practice in England at that time was to apply, with a 
brush or watering can, d('(:octions made from plants possessing an 
aromatic or obj ectionable smell . Little pl'Og1·css \\'as made until the 
eightif~ s of last century , \\'h en th e r ecognition of economic lo. ses 
~ause d by cL3eases led to th e organization of the first plant protec
tion ser'1ices. Since then progress has been so rapid that today the 
lit erature of th e snbj c.'c t equals all oth e1· biological contributions. 
This rapid d evelopment has r esulted through r e •ognition of thr 
economic role of plant <lis<.' aS<:s in Agriculture (using th e t erm in its 
widest cnse) , for it is no\\" gr ncrnJly r ecognized that they are the• 
limiting factors in crop production. This is eviden ·ed by the fa ct 
th at no plant. or plant product is free from fungous and in ec:t 
attack. 

Plants arr attacked hy ma ny organism ·, su <.!h as insec ts (and 
r r latrcl a 11 ima ls ), fungi. hac-t eria and vimsrs. Lt is necessary to 
study th ese and c>lahornt<' control lll easures jn ead1 <.! Otrntry; for 
c·xperi cnec has .: liO\\·n that it js S<'lclom possible to utilize' directly 
in on e r ecrio11 , prot C'<' tiv<' ll1C' as111·es evolved in an other O\\"ing to the' 
diffp1·c.'ntial inHnc'nce of varying biological fa ctors. 1t follo\rs that 
ihos ~' eountl'iC's whic·h havt> ckvelopPcl plant prntrction stations, pro
p cl'ly staffrcl and rqnippNl, al'<' lwst fitfrcl for maintainan Cl' of pro
duction, and competition on th e agrj c:ultural uiarkets of the \\"Orld. 
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The snhject of this k ct nn' is iwrhaps hl'st rove1·ed nnckr six 
scdions, as pl~rnt pl'Oteetion rnihraeC's too \ridl' a fil'lcl to IW1'llli1 of 
a ge1H'1·al clisC"nssion. 1'\Je:·H' SC'dions an·:-

r. Employment of 'l'h era1w11t1:nts: 

Ir. 1 Ttiliz;1tion of Disc'ase-n>. ·istant Plants; 

fTT. Prnclndion of Disea:-:<'- fl'<'l' Plants; 

J\r. ' · Biologirn l Control"; 

Y. \ ppl it'a 1 ion o I' IIyg!c'nc'; and 

Y l. Prnt <'c-1 ion hy L<>gisb ti on . 

I. 'J'TI E 1{1\ J> I ~~ l T1_,A ~TS. 

This trrm is nsC'cl to covc·r s1ways, dnsts, st cc'ps nnd fnrnigan1s. 
rflH' rmployrnl'llt of t\H'SC' affords the most ('('l'1ain form of plant 
prot<>c·tion; as ·wh<'n prnp<1 1·ly se lr<'tc'cl ;-rnd ~1ppliecl, thenqwnt;rnts 
give almost romlPtl' p1·otc>dion ngainst most pl'sts :111d clis<' ases. 
'l'lil'ir utilization is Jimitrcl hy the pl'obkms of appliention. 'J'lrns 
1hry al'(' applied 1·eg11Jm· ly in tlw orc·hanl, glasshons<', or gard<>n; to 
a l irnitl'd extC'nt in the !i1,lcl for th<> p1·01rdion of tn1ek <·1·ops; hnt 
as yd <'<tnuot lw c'c·ono111ica ll y :1pplic·c1 to n10st TI(' lcl <·1·ops ancl to 
f'or<•st frees. 'l'lt<1 rap('11tants a1·<' l:OllV<'11fr11tly dis<·nss<'<l n1Hk1· th<' 
l'ollmring gl'Onps. 

(.\ ) 8PR.\ y:-;_ Thesr n rr app lird in l iqnicl form , by 111rn ns of :i 

prrssnre pnrnp, hand or po ' rc'r opr1·atrcl, to prot<1 et plants against 
pnrnsitic nttaek. Snreess in thri1· rrnployrnrnt c1<'1w1Hls upon (1 ) tlH• 
<·on('rntration of tlw mntC'ri~ls (•111ploy<>d, (2 J the typ<' of spn1y 
Sel(1('frc1, un th~1 tinws of applieation. aml ( :l: ) sal'dy to plant tiSSll ~' S. 

Dnring the past four yea1·s \re' li nve 1wc n \\·orking on thr proh
l<'m of irnpl'oving th<' dfi<·::wv of tile sprnys usecl in th<' Do1ninion. 
'rhis \\"Ol'k has il'cl to a 1·c'v ision of tinws of nppliration, t'O ll('<'l11l'<l

tions , and rnakrials employ<'<l in eo111rnel'eial onlrnnls. 'T'h<> most 
signific·ant :isped of this "·ork has he<> n the intrndu ction of un its 
\rlwl'eby the value of encli spray may he 111easn1·l'cl by t lw use1·. Th<' 
rn1ployrnent of these~ units has ll'cl to improved disease rontrol, and 
i·ecluction of sp1·ay costs hy npwanls of 50 per cent . Pa1·tic·ulal's of' 
thC'S<' investigations, nncl tlic' ir economic· npplic:ation, arl' given in :i 

S<'l' it•s of pape1·s puhl ishrcl in the N.Z .. Jonrn:il of Ag1·ic·n lture, clm
ing 19:32-J 9:3+. 

(B) Dt 'STS. Jn tlir lTnitccl States and <'ls<' \rli c re dusts lw\'e !wen 
nse<l as suhstitnte~ fo1· spl'ays, esprcial ly in tilt' on·hard nml garcll'n. 
On 1· expcriencP has shom1 th'.lt they nrr infrrio1· to ancl mo1·c1 cost ly 
than sprays, ancl cannot thC'1·cfor<> he 1·ec-011rnw11dec1 uncle' !' New Zl'n
land conditions. In the' Cnitecl States and Rnssia la1·ge-senle clnst
ing h,,. mrans of a<'1·oplanrs lrns hren rn1ploy<'d. appnrC'ntly stH.:C'<'S ~;-
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fully, in protecting cotton, (·ereals, and even fol'cst tl'rrs. Th e 
~cattrrcd nature and. small extent of most of om· farm crops prc
cluclr simil:n ckvrlopmrnt of this nsprct of protC' ction. 

Jn Nr\r Zeabrnd \rork \rith dusts has he(' n li111it eJ to C'Omhating 
rertain cliseasrs ca1Tiec1 with the S('ec1. Copper c:arbonatP and cC'rtain 
organic 111e1·cm·y dusts ha Vl' lwen found to he effici('nt and superior 
substitutes for (·Opper sulphate (used as a "pickk" ) in co rn hating 
i-:tinking-srnut of wlH'at. These uusts function also as rcpe1lants, 
protecting treated g1·ain from attn cks , \\'hill' in stoi·e, hy mic e and 
insects. 

(c ) 8'l'EEP.· . Thr limitrcl applicntion of dusts, nnd the fort tlrnt 
they clo not rliminnte srrcl-home diseas('S, rendrr th em inferior to 
llw hot m1ter sterp. 'l'his t1·ratment is nnfortnnakly too c1iffin1lt a 
p1·oe('SS to lw nsc<.1 hy th<.' farnH' l', as it appears that enC'h organism, 
nncl val'idy of SN'd. has its partienlm· frmpt'ratun' r<.1qui1·cn1ent. 
Somr seeds require to hr soaked in cold wnt('l' before lwing tn1at ec1 
( the process being te1·mecl a presoak ) , \rhereas \rith others no advan
tage is to he gain('cl hy this prncticr . rf]w folJO\ring C'Xamp]es illus
trate tlH' co mplexity of tlw pl'Ohlem: 

Loose-s11rnt of wheat r equires a prrsoak of 6 hours and a st eep of 
10 rn inntes at l 27°F. 

Loose-smut of harlry rN1n1res the same p1·es<rnk and a st ec' p of 
5 rninntes nt 127°1''. 

Smuts of onts reqnin' no p1rsoak ancl n steep of 10 minntrs nt 
l 35°:F'. 

Collar-mt of pras rN1nires n presoak of 18 hom·s nncl n strrp of 
50 mim1tes n1 118°F. 

The hot water steep lrns lw('n appli(•cl irnccessfnlly in thr rlimi.
nntion oC lllany S(' ('d-lio1·1H' orgnnisrns; S<'ve rnl <'xa1npks being c1is
enssc1<1 in the S<'c tion on pl'Odnttion of c1iseasc-f1'<'<' plants. 

A steep \\'hich \rtlS origin::i.t<•cl nt the Stntion to fr<.'r potato 
tu hers fro111 the . organisms cansing corti cium-clisea:.;e nncl po\\·dery
sca b, is the acidnlat ed mercuri c chlo1'icle steep . Although this treat
m ent effectually d es t1·oys these org:rnisms, its appli cation is scm·cely 
jnstifi ed on th e score of cost , other than for th e production of 
nnc1cns lines of diseRsc-frcr mother sred, \\'hich must Jw grown snh
s<.'qucntly in disease-free soil. 

(o) SOIL STERILIZ .\TION. Many plant diseases and insect p ests 
carry over in th e soil, from on e season to the next , several heino
r esponsiblc in r cstrictr<l areas for the rondition of " plant si ck" soil 
fo;·m erly held to be due to soil exhaustion . Destruction of tb r se 
organisms enablC's the same soil to be used 1·ep eat cdly, which meuns 
considerable saving to nurserymen and others. Two m ethods nre 
available, (1 ) chemicnl t1·eatment , and (2 ) the use of steam, 
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Ch r m i e a l tr en t 111 r 11 ts n r (' u s rf n l for n p p I i en 1 ion i n t lw fi <' 1 d , o l' 
to soils in \rhi ch plants ar<' growing. Cc'1·tain elwrnicnls lll<lY rilso be 
l'mp]oyrd for soil <1isinfrrtion in thr nhs('lH'f' of a steam plant. 
Pormalin is tlw most dr('div(') giving al1nost as good l' l's nlt~. ns 
:-: team , though consid(T:J bly 11101'(' costly. W <' have found it 1 u h< ' 
effective in rnmhating fafry-1·ings in lawns. Damping-off rnu y h t> 
prevented hy the use of cheshunt tompouncl, a mixture of copp rr 
sulphate and ammonium ca 1·bo11ate. J~qually satisfador_,. n·sults 
may be secul'ed with weak solutions (0.5 •,1r) of potassium per·:miu 
ganate. 'l1hese may be applied \\·ith a \rater·iug ca n to eolllha.t damp
ing-off and similar fungous d iseases \rithont injury to the plan!. An 
effoctivr method of p1·otectino- L'abhages against (·lnh-root attntk is 
to treat the soil priol' to setting out plants, ,,·ith a 0.2 JH' r l.'..'llt . 
solution of ac:idu lated n1t' rtm·ic thlo1·ick. 

Grass grub may he dealt with in la\\'ns by inj ections of cn rh 111 

<lisulphide. In tlw absence of a11 iuj edo r· , this chemita l ma y be 
applied with a \rn k1·i11g ean in the form of au <:'rnulsion. Diln+ ions 
of em ulsifi ed tal' acids (p rocu1·ahlc from gas \\·orks ) at'<' also rffrdivl' 
wl1en npplied in a similar ma1111 e1'. La\\·11s !wing laid clo\\·n 111:;.y he 
protected fro111 future attac.:k by 111ixing kncl an;enat<' \rith t!H' ~JP 
thr·ee inches of soil. 

The most t:·fficient soil st<'1·ilizing ngent is st<'am. 'r1· efl tm v1d. 
lll<I.)' be pm·tial OT c:ompletl', th<· form el' i>e111g cmployc1d fo1· disi 111 ef't 
ing soils required for glasshouses and seed bc'ds or boxPs, 1he ]atkr 
\rhen disease-free soils are r equired for r csen 1Th \\'Ol'k. Several 
processes a1·e available . ..1.\. boiler of some type is necessary, which 
11rnst lw of fail' capac.: ity for th e tl'eatrnent of any quantity of soil. 
l''or treating small <grnntitics (about Jrnlr a ya rd ) at a tim<.', we 
ltavc found bins made from square JOO-gallon i;·on tanks to l> e 
satisfadory. J nto tlw bottolll of tlH'se, steam is kcl at 75 lb. pres
sm·e until th(' top Jayc1· of soil gives a tlwrn1omct(•1· t· cuding of 98°C. 
Jn glasshonsL'.', stca 111 111ny Ii<· l<'d through an unckrg round pipe 
systc'm, \rltfrh is l'ostly lrnt effed ive, or forced from the surfacp 
tltrongh perl'oratcd grids, to a depth of j';_·om J to 12 in l'. hcs. rrl1L' 
lattPr is the pl'ocess <.·ommouly elllploycd in ~elson glasshonses. 
Fo1· <·ompll't<' sterilization it is necessa 1·y to hold the soil under strarn 
p1·esSlH<' in a elosrd pressm'<.' l'.hambe1'. We use for the pm·pose n 
l't'tOTt in \\'hfrh a pr('SSlll'(1 or frOlll 1;) to 2() lb . is Jidcl for lrnlr illl 

hour m· mor·t•. 1 lie tinH' nnd pr('ss111·e d< 1JH' tHli11g 011 tlw volun1<' of 
soi l undel' t1·<'<1t111(•11L 

(c ) l~ntTG . \ 'l'Hl T . In )Jc' \\' Z<'nlancl this prndi<' e is li111ikcl to tlw 
<l<'St rndion or illS('d pests in glassl1011ses and stol 'L'd pt·odtl('tS. It 
js effeetiv<' only 11gainst insed pests (ancl n ·latC'd :rni111als ). livi11 g 
pl'ndi<·ally llS(' l(•ss against fnngi and hn<·k1·in. 

Hychof~yanie nrid gas i~ th<' most <'ffi<·ie11t fnrnigant, hu1 poss
esses th e lisadvnntag<'s of lw i11g clang(•ro us to 11wn, a11d liabl e t o 
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ll1JUI'C plant tissm's . To avoid ot· r edrn:l' injury, it is JH'('('Ssary to 
employ the l'Xad dm:;ages spc(·ifi.ed; to fum igate in thL' <.'vening afkt' 
sun-<lo\\·11 ; to h 1 l'P both soil 31H1 plants dry fol' 2± hours prio1· to 
neatmcnt; and to avoid fumigating plants \rhid1 have b<.1<' 11 spl'ayed 
previously \\"ith eopp<.'l' spl'ays. Even \\·heu these pn~ea utions have 
been tak<.'n, ee rtain plants-ros<.'S, elll'ysantli em u111s, S\\"L'et peas, 
and eertain vegetables-a 1·e liable t o suffer injury . 

\. pl'l1 forable fumi ga nt , \\'h id1 \\"l' US l' in glas<.; hous<.'S at th e Sta
tion, is 11i c:ot ine. This is volatilizecl hy the <1id of heat, and altliongh 
somc \rhat eostly, is c:onvL'ni en t and safe to appl y. 

For disinfed ion of stored produds-as \\'h l1 a t , tlour 01· ehaff
l'.arbon d isulphide is usually ('111 ployL'd. This liquid proclul'.es a 1w 1w-
1 rating gas, whic:h is c:onsidern bly heavier than ail'. Treatment is 
<'asy to apply, as it is nec:essary men1 ly to pl aee a 111 easul'ed quan
tity of th e liquid in an open vc::;sd on top of the pil e (of the pro
dud ), and to allow it to evaporate . Lts d1i ef disadvantage is tha t 
th l' gas is highly infiammable. 

J L. GTILIZATION OP DlSE \.SE-RE " I. 'TANT PLANT~. 

This method of p1·okctio11 has bel'll e111ployed for Ut)\rards of 
:JO yl'ars and finds considerabl e support, O\dng to th l' lw li ef that 
·twc:ess climinatl's th l' nc<.:l'Ssity fol' th e en1ploym ent of additiona l 
prot ec:tivc llll'asrn·cs . . Despik the Vl'ry eonsiderahk a lllonnt of \\"Ork 
undertaken , it must he admitted tliat th el'c a1·e fe \,. outstanding 
instances of th e suceessful produdion of r esistant plants. This i. 
due to the tomplexity of facto1·s invo lved, .most of 'Nhich \\"ere not 
l'ecognized until recently. 

R esistan<.:e in a plant is exhibit ed as a rule to\ral'ds one spceific 
pathogL'll, or an individual st1·ain of that ol'ganism. This is \r ell 
illustrated by l'efe1·ence to rel'.ent diseoveries i·ega1·di11g blaek-rust of 
\rheat . This o l'gani ~.m i8 now kno\\'n to c:onsist of Up\rnrds of 100 
straiHs (biotypes), each \\"ith its own definite and seledive paras it
ism. New strains a re still l1eing isolated, and as severa l of th l'se 
have Leen known to hybridize, th e diffic:ulty of b1·eeding a r ust r e:-;ist-
1:.mt wheat may be r ealized. L1i. fac t the problem is so c:on1pkx th at 
at present I do not think it is possible to prod1we wheats r esistant 
to all rust biotypes; so that this method of attack must of necl'Ssity 
be limited to countries, sueh :1s New Zealand, \\'here these biotypes 
arc fe w in. number. l\Iany othc1· plant pathogens a l'e ·ornpo ed of 
imme1·ous strains, so that a cktailed study of each organism b eo 1rn's 
(•ssential bdore rc~istant stl'n ins c:an be produced. This discovcl'y 
p'rouably explains why so rnauy plants, which are resistant to a 
i:>pccific 01·ganism in one loea lity. have failed to i·emain r esistant 
when r emoved to some other i·egion. 

R esist a nee is l'.onfincd t o 1lw n1l'idy, or even to the individual 
plant. When the resistant pbrnt is of good commercial quality, it 
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is possi bl L' so1m1tin1es t o prodUL' l' l'l'sistant st ntins by sclcdion. \V c 
arc using this method at thL1 Station in \rorlc on club-root tontrol; 
and have available small quantities of a 1·esistant S\redc>, yello\\' 
flesh •d turnip , \\·hite fleshed tnrnip, :rncl a rape . lf the 1·csistant 
plant is of an infcrio1· typ e, a good q na!ity resistnnt 1 inc 1m1y be 
~(·em·ed by crossing infr1·iol' i·t>sistant c.rnd s uper iol' usce ptibl c 
plants. Cnfortunatl'ly so many faeto1·;s are involved that as yet 
le\\" s u<.:<.:esses have been secured in this lllanncr. 

lJl. PHO IJC CTlON OF D U:;E.ASE-lni.EB PLAN'l'~-

This ofic1 1 s a <·onVL'nient linl' of ~1ttadc against thoSL' dis(':-l S< 'S 
\rhith Cll' l' cli ssl'111i11atl'cl with 01· upon thl' Sl'L'd, tubeTs, bulbs, or run
ners of plnnts. 

With secd-bol'nt' disc1ascs th l' p1·ott•dnn· ''" l' han' f'ollo\rl'd in 
their cJimination, is to svkd seeJ f1·0111 pcclig1·ec· plants oL the YHr

icty, free this from disease ( usually by means of the hot \ratt'l' 
1:.: t ecp ) , SO\\' the sel'd under c:ontrolkd <.:OllClitions, and finally to pro
duce quantiti es s ufficient fo1· co 111111 e1·t:ial distribution. Outstanding 
results in the field have been sc<..:Ur(•cl in the elimination of smuts 
and stripe (both fungous clisensef.i ) from thL· malting hal'lt>y t1·ops of 
Ca ntel'lnu·y. 'l'h e effects hav e \Je('ll ( 1 ) to l'liminatl' annual S('l'cl 

trl'atments, (2 ) to 1·cdut:e seeding 1'1·0111 2-21- bushels to J l>uslid p t'l' 
ane, and (3 ) to irn:l'l'asc yi elch; ovt'r 7000 at:n's by up\rnrcls of 20 (Ir . 
Snt<.:css has hc<.111 c.1m1 to th(' adivc <.:ollahoration of l\Ir. C. II. Ile\r
]ett , Managing Dir(1dor of tlHJ Cantl>'i·Jnn·y See<.1 Co. W l' a J'(' II O\\" 

<1pplying tht1 Pl'Ol'.l'SS to the clirninatioll or quik a 11u11ilH1 I' of S('ed
liol'nl' <lis('ascs. a111011g whi c: h may hL· rncntion('d bean-\rilt, maize 
(·Ob-rot. p ea tollar-l'Ot, and s\rl'c.le dry-rot. 

SeHral dii-il·ases arl' ('arriPcl \rith th e tul>l'l'S of potatoes. L have 
alrc>ady l'd('lT('d to thL1 mctho<.1 pvolvell 1'01· \'Omhating those \rhi ch 
arc cmTicd extl'l'nally. Th e most serious <lisl'ai-il'S, <..:anied \rithin th e 
t11b(1rs . a1'l' th<' vil'us diseases, of \\·hi eh tht1 1·c are at kast six types 
!Hl'Sl'llt in ~ ('\\" ~l' !d and. Th<'SC bring n bout progrcssi ve LkgenL1 1·a-
1 ion in the potato erop, and hnv<.' rcdul'ecl 1 hL1 Dominion avel'age 
yield frolll 12-h) terns p('1' acn', to -:I: tons or kss. Th e only knom1 
method of <..:0 111hatin0' thl'SL' i~ to p1·ot1u el' potnto('S \\'hith Hl'l' J'1·p(' 

l'rom thl'Sl' clisl'aS('S. Wl' have availahl(' small t1uantities of several 
l·o11irm·1·tial \ aridii.'S of \'in1s-frl' e potcttOl'S, and lll'l' 110\r hulking 
tlwSl' fo1· ('Olll111t1 1·tial clistrihuti(1ll. Clean plants hetornc.· infrd ('<l in 
thl' field by i nseds, snth as aplticks, \\·hi th <..:al'l'y in frdion from 
disl'ased plants. ConSl'(llll'lltl,v , it is 1w<·essa1·y to gt·o\r virns-f1 ·eL' 
1_ u be rs in isol a tl'd a l'l'as , rem ovl'cl I' 1·om any ot h l'l' pot a to ('!'Op, or 
from m·eas \\·hith ltav(• p!'('viou~ly gn)\rll potatoc1s, O\ring to the dan
ger of infedion, ( in the latter wst• ) , from voluntee1· plants. 

Stnt\\'b('r1·y vin1s affords 1111 illustl'atio11 of a disl'aS(' l'anil'd 
\ritl1 the run11~'1·s . 'l'his has p1·ovL1 c1 a serious probl('m as. \rhue 
formerly stra\\'benic•s <..:onld bt· eroppecl for at least six eonseeutive 
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years, touay it is m•t:('Ssm·y t o l'cplant every sc <.: ond s<.1aso1i. As all 
<:ommel'cial areas an' infeded, it has been iw ·essal'y to pl'Oduee 
virus-free plant. fro111 s<.1 ec1 . Quantities ot th<.1se hav<.' been rniscd. 
but it \rill h<.• several years lwfore plants Ill'(' avai lable in to111nwr
<.:ial quantities, O\ring to the t<'<.:hni ·al diffiwltie~ involved in pl'odut
ing good (1uality va l'iC'ti es front seed. 

IY_ "JHOLOG I CAL CO~TROL. " 

'l1his aspe<:t ot plant pl'Otettion lrns a popular appeal as it ap
parent ly affords a t·h eap and to ttvcnit' llt 111l'thoc1 of tkstl'Oyi11g insed 
pests . ndouhtl'dly th(• insed population of any tountl'y is redu<.:t>d 
mate1·ially tlnough till' mortality indueed hy hi1·ds , parnsiti<· iust•ds. 
and fungi. Nu111erous atteu1pi~ hav(• IH•t•n made to sceure ('t:o 11011iie 
eontrol of troublesome inscd pt1sts hy the eo111mcrtial utilization 
of inscd and fungous parasitrs. Tht1 first suett'ssful atkmpt in this 
diredion wa s made in Ca lifol'nia in 1889, wh en a laclybil'd was im
ported from Australia to eontrol eottouy ewihiou svak (also au 
Australian impol'tation ) \rhieh \r as said to ht1 lllL' lla<.:ing th<.· eitrns 
industry. Jn Nt•\r ZL1 alancl the pl'aditc \\·as ffrst c111ployed in 18!):3. 
\\·hen tlie Department of .... \.grieultun• i111portec1 from EnO'land parn
sitc:::; to eombat the hessian fly , \rhich was said to he threat<.>ning th· 
\rheat erops of the Dominion. Thl' follc)\ring y('ar the Dl'pal'tment 
irnported frolll Anstralja tlie lRdyhinl pan1sik of eotton.v enshion 
stale; and in ] ~)05 jntroclneecl the skl'l-hluc ladybird to ebt•ek th e 
ravages of gum-t1·v<' seale. 1\Iany othl't' parnsites havl' bt1 l' ll i11tro
dueecl subsequently, hnt unfortunately ft'\\ ·, if auy, have proved as 
suceessful as the ladybirds mentioned. 

It is nnfo1°tnnate that nurne1·ous mist·pntrption.· exist \rith 
reference to thc1 applic·ation ol' "hiologic·a l tontrol "; l'or thc'S<' hav e 
resi1ltcd in the prodndion o.l bro l 1 xtrC'111e sehools, one• tlaim in g it 
a panaeea fol' all insrd pests, the othl'r hol<ling that it is \\'Ol'th less 
as an agent in plant p1·okl'tio11. The t<.>nn itst1 l r is unhappily 
C'hosen, as even n11cl c1· the 1nost favournhle eonclitions a 50 r;, pal'a
sitism is rarely obtained. This limits its applic:ation io att<.>mpkd 
<'ontrol of pests attaeking plants to \rhi ·h tht1 rape:•uta11ts ea nnot hl' 
applied. Thns hiologieal control 1n ay he of value in l'l1 clu('ing insect 
attacks on certain field crnps, 01· fon'st tr c·s, hut is of little> pra e
ti cal use in the onhnnl, glasshouse, 01· ga 1·c1e11, \\·here a muc·h highl'r 
d egree of protc ·tion is t'sscntial. Jt may ht' employed as a suppl('
mentary aid, provided its use' docs not dasl1 \rith estab lished tht•ra
peutant praeticc . . 

Biological c.;0 11t 1·01 has lY'L'll brought into disrqrnfr by the 
rrromiscuous e1 nployrncnt of purasitc. that MlGHT he of value in 
1·edu cing inseet pest . A survey of the literature has sho,rn that 
there have been relatively few cases \rhere 8Ul'.et'S~, or piutial SLWl'.l'SS , 
has been seenrcd; \\·hc1·eas the .failures total many hundre<ls. Sue-



8 Jot' B -_\L m' N.Z. TK~nrruT:r. op IIUR'T'1c1 ·ur1 ·RE. 

t:css has lwcn Sl'C11rt•cl only uncl1.-I' <.;O IH~itions favonrabk to tlw <'s tnh
lishmL1nt :rnd rnpid )'l'Pl"O<lndion or the parnsitl' . Even t lw11 110 
prophc•ey ean be mad<:' as to \\"heth er a parnsite is like!,\· to pl'OYl' an 
effective eontl'ollnnt of any inscet, as its helrnvioul' must ht• <.;H l"l'
f"nlly rceonktl ovt•r scvt•ral "il'asons lwfore any cl din itc opi 11ion l'R n 
he formed . This is \rdl illnstr·atl'd by the behaviour· of tire \rooll.\·
:tphis parasite , whieh \ras singulnrly sueeessful in the first Fc\r yea l's 
of its introduction, but has bl't'n of little valu e in eo111hating this 
pest in most orc:hai·d al'cas in the Dominion for the past t hl'l'l' or 
four seasons. 

'rhe position is no better· in the t'111p loymL·11t of l'nngi m; t·o11-

t1·ollants 0 r ins<'d pests. Tlie,v ha Vt' provt•cl l1St1ll'ss i11 )J (' \\" Zea land 
as eont rollants of pl1Sts of tht onhanl , dl'spitl' tlH1ir· pl'evaknet'. 
This is elm• partly to the effeds of sprnys, hut <·hi<'fiy to tht• fad 
1 hat the eonditions m 't:l'ssai-y for tli e dt>vdopm ent of n t1 is l'aSt' L'pi
dcmie are not present, and e:rnnot lw e1·ea ted al'tifi<:in I l:v. 

Y. HYGlENE. 

This aspect, usually overlooked, nevcrthcl<'ss plays an i111portn11t 
part in plant protection. Disease and pl1St <:ontr'ol is makrinlly 
i mprovecl by the l' l' rnova l of sources of infcdion ; l' l'm oval of \H1ecls 
\\'hi ch may st'rvc as hosts for cel'tn iu disl:'a:)l'S ; and e1 ·op rotation. 
The matte r is so self-evident that further dist:ussion is u111H:'<.:l' ssary. 

Yl. QL'ARANTJNE REsrrR ICT IONS. 

l\Iost count1·ies pass lcgislaHve measures pr·ohihiting tlw im
portation of plants or plant pl'Oduds from Iota litil's in \rhi l'.h a ec 
present eertain diseases, not present in the irnpo1·ting t:o1111t ry . This 
uttitude is based on the supposition that disease· ean hl1 l1xdudcd 
Ly legislation. To make this i·eally effcdive, absolute prohibition 
is ncecssary . Tliif; measure t:annot lw L'nfo1Tl1d. o\\·ing to tlw 
nume1·ous d1annels through \\'hiL:h rnatc>rial ean pass \ritli out l'Xami
na tion-as by letter post , srt' d packagl's. in passengvl's ' lugga ge, 
.iettisoning of fruits and vl'geta bles by ships in harbour, l'te. 

Consequently, legislative p1·otedion has l'.l'USecl to ht• a ruudion 
of plant protettion, but has beeome rather a r11ea11s ,,·lterehy the 
politician is c11a bled to enfo1·<.;c trade eoneessious. 



SUMMARY OF PROCEEDINGS OF ELEVENTH 

ANNUAL CONFERENCE 

Held in the .A.gl'iniltural Sol·ie1,v's Lt•t·tu1·c IInll , ('uha Stn't't. 

Palmerston North. on l•'ridcty , 26tl1 January, l~J:1-± at 10 a.11t. 

REPORT~.-Tltl1 fol lo\\·i 11g 1·pports \\·e re r · t'<.'i Vl'd a ncl adopted:-

1. Executive ( \rith ~tat<.1 lll(1 llt or At.:l:OUllts ) .- ::)('(' .J Olll'llal of ~l'P
tl'mber. 1 D:1:1. 

2 . .Examining 13oct l'cl.-Sl'l' J Oll l'll<.1 I 0 r September . l ~J::n. 

1'.JLECTION lH' OL•' FICER:-:, ETC.-

Pn1side1it: l\Ir. V .J. ~atlrnn, on till' nomination of the Ext' cll
tivc, \HIS unani111ously i·e-clcc:t< d Pl'csicleHt and it \r as dt'eickd to 
<'onvt•y the lnstitute's det'P <1pp1·el'. iati o11 of his past s<.'l'Yitt's a11c1 it ~~ 
l'a rncst wishes for an t'1uly l't'l'.OVt'l'Y from hi s illness. 

Vil'.e-Prcsidrnts: .1Vfrss1·s. T. L. Lanrn:-;tel' (-'\ ul'l{laml ) , F . E. 
Smith (Ha wke's Bay ) , ,J. G. ~latKt' nzie ( Wellington ) , P. Blad: 
(Palmer·ston North ), T. Rigg (Nelson ) , T. D. Lennie ( Cantl'l'bury ) , 
D. Tannoek (Otago) and R. .-\ . Au<ll'l·son, ('.l\I .G. (Southland ) . 

Executive C'o111111ittl'<.': l\frs. Knox Gilmer. Profl'ssor H. B. Kirk. 
:Jlessn;. i A. Camplwll, T. W1rncrh, II . Bai!lit' , R. B. IIamnlond, 
W. R. B. Olivel', l?. 8. P op<>. W . U. Hyde, W . 'l'. Goocl\rin, W. H. 
Mason, G. A .. Gn'L' ll. B. C. Aston. 'f. C. Brash , A. II. Cot.:kayne and 
II. Pook, Jnr. 

Auditor : l\11'. J. L. A n~ n s . 

Rep1·esentativc of Ilortiniltural ~ot·ieties: Ir. 1~1 • • J. Shanks 
(Well ington) fo1·111 e1· Pn'sidcnt· Ca nkl'bury IIortiwltural Sot.:iety. 

N.Z . .Native Bird Pl'otedion ~o<.:icty ( ln <.:. ) : ( 'aptain E. \'. San
derson. 

Houornry Fel lo"·: A. H. Shrnbshall. 

Honorary (Ov<.' l'S('a:-;) 1\:1<.'mhl'l'S :-Si1· Williarn La\\Tenee , Bt. 
(Pres ident of the Alpirw Garden Sol'.ict.r, Englantl ) nncl l\lr .f. Co ntt ~ 
(Cum tor, Ke\r Uardcns ) . 

REYIITS .\DOI''l'ED . 

1. HoNoR.\RY FELLOWS: ''That the ti111<.' is 110\r 01>pol't lll1L' fur the 
appointment as Honorn1·y },ell om.; of 111 c111 l>er:-; who ha v<.· :-;hom1 
undubted sut.:t.:ess in hol'ti l'.u ltul'al pradiee, rather tha11 in st.:i 111-
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titi c.: attainmt>nt ; as a reeognition of gootl st>l'\'ic.:e to horti<.:ulture 
and that suth appointrneut \\·ould ht1 an irn·entive to rnture 
llol'tienltnrists. '' 

:J. CoR1-u:sPOI\DENCE Corn{~Es: " That the Institute should offil'.ially 
r ceogn izc any Co1·1·espo11den<.:e Course that \rill in an.'· \\"CIY med 
tl1c l'cqufrcmcnts of tbt.: lnstitutc's examinations." 

111crnEsT PRES~RV.\TlON: 

±. " That thl1 Govvrnmt1 llt Ii(• again Ul'gl1 d to set aside till' vVaipoua 
Ka nri Fon'st as a Sandtwry for all ti111e." 

;). "That the nttl'ntion of the Govern111L·11t he dnnn1 to the u1·ge11t 
net:l'Ssity for tllL1 preservation of all native forests on hill 
eou11try, pa1·tieula1·ly on \ratel'shcds. \rith a vie\r to 1Hai11tain
anc.:e of l'egularity of stn~am-tlovr and prevention of soil-erosio11, 
seencry presc1·vation. prevention of tloods, <.:onsc1·n1 ti on of 
hydro-eledl'ic.: supplies and of food fol' birds." 

6. ''That tile Uovernnwnt he asked to providL· for r esfridions 011 
tlH1 en1L·tion or shaeks ancl leasing of sites on Do11u·1i11s <llld that 
110 l't1sic.kute sites he leased to private pL1rso11. · in an,v national 
pa1·k or St:l'll<.'l'Y 1'<.1 Cl'Vl'. 

7. " That the Govnnrncnt he askl1d to :irrn .. •1H1 " '11hl' Pnhlil' Rc
s(•rvcs, Do111ains ;rnd National Parks Ad, JD28 " hy cldining a11 
exoti<.: of a National Park. nncl to ckc.:larc it a ~a11dua1·y l"l'om 
exotie plants and anilll a ls.': 

H(a ) . " That the Govt1mnwnt he request ed. in its forth<.:oming kgis
]ati011, to provi<k: " Fol' auy lo(·a l antlwrity to grant t'xcmp
tion from l'ating of hush of s<.:enit'. valnt1 l'al'ing any main 
highm-iy, l'aihray, l'iVt'I', lakt•shore 01· scasho1·L'. by the ckdue
tion of tile value of s11d1 bush 1'1·orn the value or thl' \rholc 
p1·opc1'1y.'' 

8 ( h) . " 1~~0 1' the prevention. fol' a period of six 111011tlts , or till' 
ckstr11dio11 of hush fating an,v ti<.'\\ ' rnad or n1ihray 01· JH'\rly 
dl'signatccl main l1iglt\ruy, pending i11~pedion ror tlll: :Sc.:enery 
.P1·cse1·va tion Board.'' 

8 ( c ) . "Fo l' the 1'<.'-t·onstitution of the :Set·1w1·y Pl'eserva tio11 Boarc.1. " 
(Note .-H<· 111its No. 7, 8n and 8e.: \H'l'l' l'.Hl'l'it'c1 hut \H'l't' to ht: 

l·unsicll'!'l1c1 hy the Exl1t: utivc Council as to \ronling. ) 

BE.\ l 'Tl l<'IC.'\.'1'10 - : 

!J. " Tlint all possihlL1 support he given to thL· Canterlrnry Road-
8iclt1 lkautil'ying C'o111rnittt'l' an<l to the forn1ation of similal' 
Commit tl'cs iu othc1· <listl'ids. '' 
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JO. "That the attention of all local hodies Jw clnnrn to tlw possi
bilities that c·an IH' [l(·hic'vC'Cl in th(' direction of road lwnntifiea
tion and plnnting, C'Sp<'C:it-111y by eorn·<'1·kd nction." 

11. "That the Raihrf1)' Bonnl he' l'<'qtwstC'cl to give' <'vr1·y rncom·
agrm<'nt to Str:tionrnasters 1'01· th<' plnnting of their stations \\·itli 
suitHhlr Ol' nnnH'ntal plants. pal'tic·nlarly natives. " 

NEW l "rRO[)l ' C'T'TONS: 

12. (a ) "'l'lrnt thl' GovC'rnrne11t hr askrc1 to <'nf'orc<' " Thr Introduc
tion of Plnnts Ad, 1027 ." 

(h ) "That a J'<'gist<'r of all ll<'\r hol'tie11ltural int1·ocludio11s he 
pr<'pa1·ecl \\·itl! n vit'\\. to supplying inl'o1·11wtion as to theit· 
su hs<'qnent cl<'VL'lopm<'nt '' 

LODER (' (T p : 

18. RrcomnH'nclrcl that tlw Loder Cup C'omprtition hr fol' Ama
teurs, that spnee hc' l't'st1·ided, and tlrnt tlic' Compl'tition he fol' 
gro\ring plants, rut fio\rc1·s, h<' t'l'il's nncl portions of plants from 
tlw la1·gl' r t1·ec's. ' · 

( >TTIER RUSlI\'"ESS . 

.1.\ MEND-:vJENT OF' Ex.\l\fT. l. \TTON SYLL.\Bl'S: Suh.jrrt to th<' in<'lnsion 
nf a clansr as rreo111111enckd hy the Examining Boanl re' taking 
('Xaminntion in toto 01· in p~n·ts , tlw nmenclecl 8elwme of Examina
tion of Candidates for the lnstitute's Diploma and (\,1·tifiC'at<'s as 
puhli:hrd in tlw SrptC'm he'!' 1 ~);):) .Jonrnal, \ms acloptt>el. With 
rcgnnl to th<' Exa1J1i11i11g Boal'cl's rrc·ommenclation, throngh th<' 
Ex<'cntivc' Conntil, for a111enc111H'nt of the Exnmination ~yllahus in 
The <lil'<'Ction of l'<'<:Og11isi11g a [lC'l'ioc1 of two y<'al'S' tJ';:iining, in n 
post pl'imary school approvc'd liy the' Exnrnining Board, snh.ic'ct to 
one year's snhseq1wnt cxprrit'nec in nn app1·ovc'c1 ganlen, as <'ntitling 
a student to takr th e Prrlirninar·y or ,Jnniol' Examination, it \\·as 
clrcided to refer this haek to the' I~x rcutivr ( ~onn('il fo1· rr-C'onsicle1·H
t ion hnt with powrr to act. 

GROl ' P B C.\ rDm.\'l'E;..;: 'I'hc• rc' eo111me11cl;1tio11 o[ the' Examining 
Boanl thl'Ough th<' Exe1 rntive' ('onneil tha1 the Group B C'lass of 
(•anc1iclat<>s shonlcl he 1·e-i11stit11tc>d as frcm 1st .. July rn:~;) to :nst 
Dc'CC'lll Jwr 1 ~):3-!, \ms approved. 

ENROLMEN'r OF ST t ' DENTs: The Exa111ining Boanl 's 1·e' eomnlC'11dn
tion to the Executivr C'oumil that pnhlfrity should IH' give'n to the 
nrrrssity for irnmNliak C'nrol111t'nt of ancl kc'<1 ping of clia1·ies, l'tt. 
hy garcl<'n trainrrs, mm nwntionrd. 
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SEEDSMEN's .-\ND FLORISTS: r1ERTIFIC.\TES : ft was stated that 
<haft suggestions from th e Scrdsmen 's Assoriation for a scheme of 
('Xamina ti on for SePdsmen 's Crrtitira tes had he en received just 
prior to th<· C'onfrrence and that tlw1·r had not heen tilll(' to finalize 
tlw sdw111(>. In thP c:ase of till' sc:lwmr of rxaminatiorn; for l11 l01·i s ts' 
( \>1·titi ca tcs th e Examining Boa 1·cl had e:onside1·ed thr llta ttel' hut, 
as it \raS a"·m·r that l\fr. J. A. Campbell had made a good deal of 
inqnfry regan.ling this, the Examining Board thought it unwisr to 
finalize thr matter in Mr. Carnphell 's ahsentl>. 1t \\"as del'.idccl that 
both tlH1S(' mattt'rs l'.o nld hr procreded with afte1· consultation with 
all bodies aff<.' C't<.'c1 aml th ey \r e1'(' referred to the Exrcutive C'onnc·il 
with pO\\"E'l ' to aet. 

LoC.\'l'TON OF NEXT N.\TJO NJL C'oN11'E1:tENCE oN HoR'l'ICPL'l'URE: 1t 
was 1·eportl'c1 that Drnwdin had hl'<'ll lktided upon as the plaer of 
111t'ding nc.'xt yea i-. 

Noxmirs WE1ws IN N.\TION.\J. P .\RKs: On thr rnotion ol' fr. V. C. 
Davi es, it \\'as resolvt1d to dra'v\ th<' attC'ntion of th e Government to 
the spn1ad of \rild yPllow bl'Oom and other noxions \\'t '<'cls in 
National P~11·ks. 

RESE.\RCil vVoRK: On th e motion of }\fr G. A. Grr<'ll (Dominion 
Organizc.,r ) it m1s r esolvNl "That this Confpre11ee pla(·<' 011 reeorcl 
its apprec:iation of thc i11(·1·eased finaneial snppo1·t giv<'n h,v tht1 Gov
:: rnnwnt i11 J'l'C<.'nt ,\' CH 1·s to l'l'Sl'<11'e h work and request that, in vie\\' 
of the lkfi11it<' tina11<'ii:ll he1wtits !wing from ti111<: to time sec:ur-Pcl as 
a clil'ett result from th<..' hol'ti<·nlt1tral and other rest1al'th \rork lwing 
c·al'l'it1d out by tlw l'C'sran·h \\'Ol'k<..1 rs of the qo1lli11ion, irn•n1as(Jd 
gl'ants lw 111ade available so that J'l'S<..'arc.: h \\'Ol'k '.may he speeclt>cl up 
in Ol'der to lllOl'<..' <.'ffedivPly eop<• \rith thr insed. fnugoid and oth e1· 
pests so d<·stn1ttivt' ol' tlw i11tl'n·s1s of )J('\\' Zrnland hol'ti(·1tltm·ists 
;rnd ag1·inilt111·ists. " 

.A1iBoR D .\Y: Jt \\·as l'<'solved to r<'<·o111mc'ml that the Gove1·11ment 
...;hould lw l'<..'<JIH'sfrd to gnzdtt1 the ti1·st W <'<.hH1sday of .. August in 
t>il<.'. h yt'a1· as A1·hol' Day. 

TIJ..\KK~: 'I'IH' ConfC'r<' ll<'e placl'd on 1·pcon1 its app1·ec·iation an<l 
1hanks fo1· tlw valnahlt1 Sl' l'Vi('t ':-: hl'ing 1·e11cler ecl to the ('Om111unity 
by the Plant R.esearth Station , l\Im;sey College and tlw Ca\\'thron 
1 nstitute. 



BANKS LECTURE 

The Banks Lettun fol' ] !) ;j ~ \ras gi vrn by G . H. Cunningha Ill , 

D .Sc., Ph.D .. P .N.Z. Inst. , Plant Resea n·li S tation , Pa 111H>1·ston 
N01·th. A <'OPY of th e IPdure <1ppt·ars in this issue ancl it \rill ])(' 
found to he a most valnahlc <·ontrilmtiou t o th e ho1·t icult ura l li tt11·a
t ur<' of thi s Do111inion . 

NATIONAL CONFERENCE ON HORTICULTURE 
Th e fo mth ~atiornil Co 11 fr1·t' JH·<' on IIortitnltur<', held in 

Palmt'l'ston North. tons istNl of t lw a nnua l gat lH' rin g of the Lnstitnfr , 
Th e Ne\\' Zl•a land II o rtit·ultn n1l 'I'1·acks \ssotia ti on and tht" Horti
cultur al Seedsnwn 's ..1.\sso<'i <1t ion of l 't' \\. ZPa lancl O\\"ing to extra 
d uties in eo111wttio n " ·ith til l' l ' rn .. •rnplo,rmvnt ::·ll-ltl' llll' and ot h er 
ca nst's , it \\·as not possible for tlH1 rnt1 m hl' r's of th e A1:1so<'iat ion of 
Parks and Resc.•1·vl'~: Snpe1·intenclt'nts to ltolll a n1t•d i11g. It ,,·a s 
decided at th r pi· t•vious National Conft11·en<·e that the ~ational 
.B1lowr r S ho\\· 1 ·0;~ 4 s hould pn'l·l·cle the various ( 'onfen'ntes. Th e 
official opening of th c.1 National ('onfrn•rn:<' and of the National 
Flovn,r Sho,,· wel'e tlH' rl'fo1·e to1 11 hinecl. 'l'lw ckl<.'gatl's \H'r<.' given a 
L:ivic.: weleorne by the Iayor of P a l111el'Ston Nol'th (l\fr. A. 1~ . Mans
.ford ), and his Exc:C'lkmy th<· Oovl'l'no1·-G<'nt11·al , LOi'd Bled is loc, 
a ccompanied hy L ady Blec1is loe, opcnC'Cl th(' National Con fc1·C'1H'e 
and National Flowe1· S h o\r. Th0 Sho\\' " ·ns a gl'ca t su cct•ss and \ras 
c:ontinued fo1· thrt'<' da,\·s inst r<:Hl of bro, as sthcdul<'d. Tht' annua l 
meeting~ of tit<' bodi es l'Olll'('l'tH'<.l follo\H'c1 after the-fil'st day of thl' 
Sho"· and many ontings t o nnrsl'l'ies , gm·<l ens, and other pl aeC'S of 
inte1·p;;t, irn·luding th<' Plant Res<'al'<'.h Stntion and l\'Iassl'y Coll<'g<» 
WE'r e rnjoyt' l by thc1 ckl<'gaks. 



CASCADE CHRYSANTHEMUMS 

The popularity or tlie single, small liO\\"Cl't1d Clnysantht1 llllllll 
in .Japan O\H'S mueh to the t•ase \\'itl1 \rhic.:h tht• plants may be trnin
t'd into c.:asc.:ac1e or "hanging-trained" fonll-a form in \\'hi c.:h the 
.Japanest' have taken tonsiderahk interest of late. 'l1ht• many t'X
quisik va1·idies, \\'ith their lovely c.:olour<..'u and ehar111i110'ly shaped 
flo\\'ers, a1·(1 Slll't' to irn·n1a:-;e tht' popn1c:nity of this method of train
ing, anc1 I l't1 el snn' aho that hdore long this method \\'ill be adptec1 
in many othel' t·otrnt1·it•s whe1·c the Chrysanthemum is loved and 
enltivak<l. as most of the va1·i<..'ties gro \rn art' hardier and stronger 
in gro \\'th than thos<..' \rith large tlo\\'t'rs; lrnt what an('Sts tht' atten
tion and illtc1·est of Ch1'ysant hemu11t lov(•1·s is the beauty of these' 
"ha nging trni1H'd" plants, and the tharming shapes into \rhich they 
a l't' tntined. Vigour, ha1·dness of ste111<..; and brancht•s, bushiness, 
lP1wth of stem, powt'I' of 1·csista11c·e to tht> snn. dnra hil ity and size, 
shape and lustn• of l<·aves, are all l'Onside1·ed \\'IH'n sl'h•ding the 
va1·idies. l\Iost of tlil · sorts nst•cl for tl1is method of l'nlturt' an· ol' 
tht' Singk, srnc:Jll-tlowl'1·ed type, \rith some rc:Jised by tl'Ossing tlw 
srnall-tlo\rt'l'<.'cl singk fo l'l11S with Spidery, plumed. small-t10\re1·Nl 
P ompon. Anl'mOtH', and SOllll' ot]](•1· snrh typt•s. The small-tlowcrt'd 
Donbl e so1·ts a1·t' not nst•u g('n('rally h(•«anst' they al'e n11suit:1hlC', hut 
;..;orn t' \\'ilcl t,vpt's are cxe0llent , although s1Halkr in size, \\'llL'll trained. 

::\!any <·0111post-111ixtn1·t•s m·e l'('t·onullt'1Hkt1 fo1· the tultnn· of 
tht•st' ('h1·ysantht'rnun1s, all of whid1 m·t• t'V<..'Ii more gross fredrl's 
than otlw1· types. Tit<' variety, soil, c.: limat l', :rnd sizt' of tht1 plant 
clesil'ecl should. of eou 1·s(', h(' <:onsidt'1·ed \\'ht•tt preparing the com
posts, «011St'qnent1y, tlH'. c recipt'S val'y. Eve1·y grower appeal's to 
kno\r ho\r to !H'l'pa1·t' a pel'frd t"ompost and pins his fnitl1 to it. What 
he thinks is hl'st-at l<'ast, fol' hirn-so !0110' as ht• obtains first-rat(' 
plants. What riuee1· matel'ial ht' nses, 01· in how odd a \my he prc
par·t•s his cornpost, dot's not 111a.tt('r. ~o on(' enquir<..•s; ht' is Jel't 
nlone- tlwt is ctiqndte a111ong ('h1·ysanthemnrn love1·s in .Japan. 

When plHnts of ihe preceding yt'nr are eoutlnding their tiO\\'l't'

ing period, say, at th(' t1 nd of Novt•m he1· 0 1· t'a rly in D eeernbc 1· , snek
ers al'e prochtc.:Nl quit< freely, pal'tirnlarly when the skms have been 
L·ut c1own two or thl'el' \r cl'lrn t'arlit'l'. Vigot"O ns snckl'rs are seled
<.'cl and potted into five-inth pots, usin g the c·ornpost whieh is al
ready prt•pared in 01w of th(' \m ys ml'ntio1wc1. 'l'h c sutkers which 
nppear near tlw sid<' of tht' pot arc l:l'ttt'1' than thosl' p1·oc1nct•c1 
i rn 111 ('cl i a t cl y a t t h e h n s e of t h e o I cl s tl' m ; t h <' y sh o u l cl h (' a bout t w o 
in<:hes 01· so in lengtll. and may have somt' 1·oots attac.:ht>d. Tlw 
potkcl plants should lie plat:('d in th<..• framp 01· a cool house, anc1 
should rl'c.:eivc.• Httention to 1·t1 potti11g wl1ci1 th e roots have fill<'cl the 
pots . ..:\.i 1· is admittt>d frl'ely wh e1H'Vt'l' tlw \\'('ather is fine, ancl full 
exposu1·e to .tlw sun is allo\\'t'd to st't'Ul'<' stnl'cly gro \\'th, although a 
little shacling may lw g iv t' n fo1· a c1ny or t\rn wh t' n l'<'potting is c1on<'. 
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but it should be n .' 111ovcd soon aft('!' that. ln April , \\'lh'll the \\'Ca
ther becomes \rntrn rapidly the plants m·e pl:-H!l'cl out-of-dooTs, but 
some protedion is atfo1·dect in l'.Old c.list rids, in case of frosts. Th e 
final potting into t \r<'Jve-ineh 01· tiftcPn-inl'.11 pots generally takes 
place in June. 

The method of tl'aining is as foJlom.; :-When the young plant 
is several inches high an<l has six 01· Sl'Vl'll lt·avL'S, it should be pineh
{'cl hack to four 01· five kavcs, \rith the' l'esult that thl'ec or four 
branch es are formed. The topmost ma· should r'l'rnain untouehed to 
fol'm the kading sfrrn, \rhile the otltl'J ' t\ro Ol' th1·c.1 e hraneht\s arc 
pinc.:hed baek to thn'e lL'aVl'S gc1w1·ally, and suc.:h pinchinc:r is n'peat
l'cl in subsequent growths to c.1 neoun1gc a busliy habit at the base. 
When the plants arc i.welvl' inelws high a Ba1nlioo l'Od 01· wfre (see 
Plate ) should he plai.:cd at an angle of fifty-five c.kg1·et's, and the 
111ain stern tied to it. Some grn ,re1·s, who prefr1· plants of elongated 
pyrnrnida l shape JH'vc1· eut the skm. In such a case the plants 
should be tied to th (' stakc \\'heu eight inehcs Jong, otherwise the 
basc h('Comes bare. 'rill' growing point is al ways faeed to the north. 
This is the secret of slleecss . If the stc1 n1 is t1.1rncd to th e south it 
fails to gro\\' frel'ly, and a goodly numlwr of le:1ves tul'l1 ye ll o\\' from 
tirnl' to time. As the \rt•at hl'r )H'l'Omes ,,·arrn and till' plants make 
rapid gro,rth, pimh ing should not 1Je rn1glt1 dcd and the leading 
stem should he eontinuously tied do,rn to the stakes. Tht> uppl'l' 
branches arc pinclwcl baek to bro Ol' tln·pe leaves, \rhen th1·ee or 
four leaves have fol'll1ed, \\'hile the si<k onts an' pinched to two or 
three leaves when three 01· fonr kavl'S have formed. But this is not 
a fixed Tuk, hecanse the variety, tlw eondition of gro\rth, and the 
shape one desires, have to he co11siclen1 d. 'l'he firnd pinehing is gc1wr
ally practised about the u1 iddle of September, \rlwn some tlo\H'r buds 
appear to\\'ards the tip of the plant. If the final pinehings take plac<' 
too early, the brandies eontinue to gl'o\\· aftc1 1· tlie tlo\H'l' buds have 
formed, eonsequently , \rhcn thP skill is allo\recl to hang do\\'11 it looks 
very unsightly; whik. if it is too latl' , the lcnrL' l' branches form flo\r er 
huds late ,and so tlw p lant docs not bloom all ovel.' simultaneously. 
As the plant gTows the stake should he gradually lowerNl until it is 
nearly horizontal. When tlower buds have formed all OV('T' the plant, 
about the beginning cf October, th e plants should he al rcacly hori
zontal, and this is the' best time thc operation of "hanging" should 
be carried out. Cn tlw 1rn1·rncr districts; the open1tion takes plaec 
at the middle of Oetoher. fo1· if thL' pcdnnt·lcs l'Ontimw to gl'Ow after 
the ·growth hangs clom1, the plant lweornes very unsightly. But if 
the operation is perfo1·mcd too late and the leading ste111 becomes 
stiff, there may he br e~i kage. The lo\\·e1· part of the leading stem is 
wrapped with Raffia ;1nd the stah js re111oved while tlw plant is held 
firmly and gently lowcrecl until it cleprncls by mPans of its own 
weight. The wi1·e m· morr thin \rire should then he coiled around 

the stem and main hranehes, whii.:h are then lowen'd and bent into 
the desired shape. The operation needs great eare as th e plant is 
brittle. The wirrs shuuld be rrrnovl'cl some f'Yenty cla.rn latc1·. 
When the plant is pendulous it slioulcl ht) turnrd to the' south. 
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Spc'l·imC'ns attainillg ~.;o111<.' six l'<.1 l't in length and th1·<.'l' fret i1t 
\\'idth an' not difficult to obtain if start l'd C'al'ly in April. Seedlings 
are, genera 1 ly, vl'ry Yi gorous for three y<'ars or so a ffr1· t lwy a r e~ 
raised, a11c1 th<'Sl' an' nsc•d to ohtai11 la1·gt' -siz<1d plants. 

Early in 1929, r tolkctrd ChrysanthP11lllnl mori foliurn ( 01' Ya!'. 

grntile ?I a parent of onr rnockrn C'hrysa11thl'!l1nms. and ('. japo11i
cnrn , in their nativ e habitats, and ust.1 cl the111 for this C'as<·ack 111C'tho<l 
of training. They g rew about t\\·o-a11d-a-ha 11' i'l'd Jon g, !mt \\'(' !'<' 
Vl'J'Y fin<.'. sho\ri11g "t lw hPanty ol' \rildness' ' \rith pun· (•olon1· and 
modesty of g l'owth. By-thl1-way, our Chrysanthemum ]overs \\·ho 
arc' "fed np " \\'ith th<' large-tio \n' rrd, 111od<.1 1·n Chrysantlwmm11s ar<' 
looking fo1· v,r:ild spre!t'S, and some l'xqnisik types. slH·h as Sngngik11 
and Higogikn, hav p !wen Taisrc1 from thc'111. 

Ea<·h yc·a 1· ]argl' n11111hns ol' varidil's ar·p 1·aisrc1 liy nlrnw r·ous 
arnaknn; and a fl1

\\· track spl'eialists ,lrnt t·ornparativ<'ly ft.1 \r varit•
ties achieV<' pnrnanc'nt porrnlnrity. Th e following ar·< 1 sonw of the 
hest va ric' tit.'S for the ta scad<' 01· ' ' Hanging'' 111l'th ocl. to s< 1 c·11rt 1 

plants of large size :- Iloknt o-za, dark reddis!t-yello\r , on e of th1 1 

v<.' ry best; Shiro-IIoJrnto, \\·hit<' tabular ffor·ds; Ent<1i. t·l1t1 1· 1·y-i·ed; 
Kasngano, l't'dclish-pn l'pl<', finely petalled; Yukito1·0, <·1·imso11; 
Gozan-no-Yuki, \\'hjte. qnillccl tlorC'ts; Kiho, yello\\· ; :rn c1 IIaknh o , 
\\'h ite. 

Fol' plants of 111odc•1·at<- size the h est varieties an· :- Kyoko
maeh i, <'rimson; Onsli :-no-K ororno, dark c·r·1mso11; l\'[i kageya nm , 
whit<.' sen1i-clo11hle. flat flords; Shojo, reel: 'I'akarnakit'. yl'll ow; 
Momo-Na11alrn. pl'al'h: Salrnnigat·i, light pur·pk, tnhnlar fiol'l'ts; 
Hoshi-110-Ililrnri. yel l<l\r : Asaga:·rn111i, light <Timson; Yoisngata. l'r im
son, and Kin-::\J;rnako. :v<.'llO\\'. 

Hybrids h<' hre<'ll srnall-tlo,,·e1·ed Single Chr.vsa11thrn111ms and C. 
arttienm, a eos111opolita11 from 1\ rd it· Enl'Op<' th rough 11orthc'rn Asia 
to Amerita-a1·<1 i·aii--;ed and <'Ultivated in northei'n .Japan . 'l'lwse a1·<' 
vel'y early-flo,rc·ring. ;111d clcl'iv<' good qnaliti<'s fro111 both pal'l'nts. 
Alu,bono. Olll' of th ese hybrids. l1as nat ttorC'ts of pca(:h eolonl'; "'·hen 
ordinary ~mall-ttowert.' <I Single' C'hl'ysantlwrnums arc still forllling 
tiowcr hnds. it is a 1 n'acl~r in H<rn·t.·r. I snagest to Bvitish and Con
tinental i·aise1·s tlrnt vel'.V l'arlr-ftowt.'ring and quite hard y val'irtit·~
the very qnalitic's many amatPnr lovc'rs are longing for-al'(' obtain
a:bl<' hy using C. <11'Ct il·nn1 as a parent. 'l'his species is found grow
ing 011 the' sl'asicle of >Jorthern .Japan, wh ere it- is one' foot tall and 
makc's a cln111p of dark green foliage. I l'C:'Call that at Kt'\r, C. an·ti
eum wns attrartive, eovl'ring ahout two sqnar<' fel't, and prodneing 
:flow(' l's abundantly. ·1t th e cast side of Museum No. 11. 

- IC Yashi1'oda, Tonosho-Hyokn , Kagawakrn, .Japan. 

ExtradC'c1 from ·· ·.1 11(' Ga1·dc'nrrs' Chl'OnirlP." 
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REVIEWS 
THE R.H.S. LILY YEAR-BOOK, 19:·3:1. 

The R oyal Horticultural Soei('t.v 's Lily Y ca 1·-hook fo1· 10:3:3, pn h
lishccl in .November last , fully maintains th e high standaecl set h~· 
the Society's year-book fo1· rn ;12. Th e issue under r evic\\' contains 
seve ral unique featutes, in addition to a number of artieles contri
hnted hy \\'(' II-known g1·0\H'rs a nd a set'ies of addresses to th e Lily 
( 'onfrr('nC'(', togcthc.• r with no te~~ on the interesting discussions that 
l'ollo\\'ecl; also an account of th e Lily ( 'onferenc(' , \\·hi h \ms hPlcl 
in th e h•c tm·c room of tlH' Roya I HoeH cultural 8o('iety 's new Hall 
in Grey<.:oat Stn1 et, W pst1n instel', on .Jn ly llt h-l :3th. The proce('d
ings of this august assemblage \\'('re bright ened by \\'hFtt must have 
lwt•n a \\'O IHle1·rnl display of lily blooms staged hy l\It•ss1-.· Walla tc', 
of Tunh1·idg<.' W ells, and hy l\kss1·s Constable, of PaddoC'k .F'i('lds, 
K'.ent , t\\'O of th e bcs1 kno\\'n fi1·111s of lily specialists in t ill' l ' nikd 
Kingtlorn. rr1w cleiihc.·rations of the confe r ence cannot fail to prn
mote interest in 1 his hea utifu1 genus. \rhich cont a ins many S[W('i<'s 
that presc.•nt frw diffic·nlti('S in C'ultivation. as \H-' 11 as many elusivr 
gems, sonw of which are available only to garclern•rs, \\'h ose horti('nl
tnral pradi('<.' indu<l<'S an infinite eapac:i t y for taking pains. Ov<'l'
~<'as ga rd (' n<.>rs, esp ecially , o\\·e a good cka l to the.• Hoyal IIortieul-
1 nral Society for pla<·i ng at tlw i1· disposa l, at a nominal <·ost, a rnin r 
of info1'ffiatlon on ('Vl' l'Y phnsl' of tlw <·nltivatio11 and \\'('11-lwing of 
lili('S. A pap<' I' on ... \rn1o<·ha1·i:-;, th e n'('<.'lltly dis<'OV('l'Nl g<'nus of 
lial'dy plants. liotani t ally ~1ho111 111ic.hrny hdm'P ll Lilium und l'' r·i
tilla.ria , is also of <·onsid<'rahk intct'L'st. 'l'he amount or knO\rledgv 
;rnd 1·t•sc.•a1·th eo11tni1H'cl in th ese.· pa1wrs inclil'a t es hem·, in th(' II011H'

la11d , gai'Ckning is so 11nwh a 1rn1·t of th (' national Iii' <>. .1\ s \\' <.' II OY<'J' 
~1i11dy pl' !' ('('llt. or tlH' lilil'S in (·111tivatio11 (If'(' tl'm· sp<'<·ic>s, th<' PllPl'I' 
<·ont1·ilrntetl hy lh. l1'n•d Stok<· 1· on till' <'nvil'Onnwnt of lilfrs in 11atu1·<' 
is partiC'ula1·ly intnc>stin g. A c·ar·dul r<.>nding of this pap<'!' and th<' 
applieation, as fa1· a:.; possihl t• in 0111· gardens of its lessons, should 
go far to J'<'lllOV(' tlw diffi l' ultil'S <'JH·o1111t el'l'(l in att<'mpting to affonl 
hospitality to sorn<' at ]('ast of th e mo1·c.• diffi<·nlt SJW<.:il's . 'J'li e prnwd 
1•ffi<.·c-H·y of <·opyin g nntnJ '<' as l'c1 r as possihlt• in adap1 i11 g ~l'\\" %t•a
lancl alpilH' pla11ts to 0111· gm·dl'nS, snggc>sts thnt a ('los<' study of 
th e natnl'al c.·nvi1 ·o nnwnt of lili es in natnre is aln1 ost ('SSP ntial to 
SU<.'C('SS, in dealing \\·ith the• l<.>ss am<'nahk SJH't·ies. This study is 
si111plifi<'d hy Dr. Stok<·1·'s papel' , partirnlarly th e <· liaptcrs 011 plant 
association and soi I. 'l'hl.' <·0111 pn•li ensiv c: tabula t<•d i 11 fornrntio11 
regm·ding the• natural habitat , altitude', soil, sitnation and plant 
assoeiation of most or tlw 1~~ m·op ('a 11 atH1 ,J\si atie sp<'('i('S is pal'tieu
lal'ly valnahlr, <'SP<'<·ially to thosr \\·ho \\·ish to apply, as fa1· as is 
possihl<', natm·(''s lessons on tlw snhjt•ct. 'l'h<' author 's tlH•ory on 
1hr pe('ulia1· distl'ilrntion of lili(•s, pnl'tienlarly as regal'(ls 1hos<' of 
tlw 111ai·tagon group, sh('ds light on a hith<•rto ohs <.: u1·<' snhj('d. 

A surv<'Y of lily soils, togethc'J' with not<>s and an analysis of 
various garden soils in \\'hich lilies have a<:tua lly been gi·o\\·n \\'ith 
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vnrying clrg1·0es of ~1H·crss, \rill be of mueh vain<' to those \rho \rish 
to extrncl thei1· kno\rleclg<.' on the snhj<"d. Ohvionsly, tlw informa
tion is not for the lwginnC'l'. The srn·ve:v 1rns nndC'rtakrn at th r 
111stancc of thr Lily Committee . 'rlw notes on thC' pn'sc·rn·c' 01· ah
f-,e nce of lime in tht> soils takt>n for analysis \rill he or c·o11sicl<'1·ahlc 
in te1·c'st , as prnvicling <'nsi ly r rfrn1 hk inforn1 at ion 011 a sonH' \drnt 
<·ontrovcrsial snhjrd. Th e discussion that follcmccl this pnp<'l' pro
cl11t·ecl inte1·rs ting viC'\\'S r rga nling tile l'<'lativ<' irnpor tarn·c' of soil 
and chainn g<' on the we'll-being of lili c's in gan1ens; also, n nsdnl 
eont1'ihnpti.on fr om nn AnH' J·ienn gr0\re 1· 1·c•gnl'Cli11g th<' clep th at 
\rhi ch to plant certain sp<'cies. 

l\fr. A. Grnv<''s pnpN on " J...J ili<'s from tl1c' point of vie'\\' of thr 
nvC'rnge ga 1·den " c·omnwncls the f'('SpC'd thnt is clue to any eontl'ilm-
1ion 011 tlw snhj Pd of lili es from this cxpcrit' lH'l'd gnmn. ,\s \rns 
ohvionsly intl'nckd. th<' infornrntio11 vo11tain<'cl in the papc'l' \\·ill lw 
of g i'eat nsl' to tile' lc'ss expc1·ic' 1H' cd g t'O\H'l'. :\!any Nt'\\' Zc•alnnd 
gTO\H'l'S \rill not agl'ee \rith tlw \\Titer 's clouht a8 to wh ct lH't' L. rc'galt> 
shonlcl he incluclecl in the list of lili<.'S for the' avC'rng<' gank n. J11 c' \\' 
per<.' nninl plants an' of ra;;; ic'l' c·ultivatio11 in N<' \r 7.ralancl than is 
1-his fine lily. Jn the cliseussion that follo\\'ecl this papc'l', 80111(' V<'l'Y 
nsrfnl inforniation on th<' snh.i<'et of t"ffediv<' pl a nt assoc·iations for 
lilies \\'as !llade available. 

}\fr J. Coutts'::; paper Oil tile C'Ultivation or lilic'S in pots; ahm 
acld1·e:'S8es on the snhj C'ds of the cultivation of No111oel1<11·is and tho 
vegl'tativ<' prnpagation of tli {1 lil y c·o11t1·ilrntecl hy :\fr_ .. A. Ilarky anc1 
Dl'. D. Griffiths, l'espcdivc' ly, an' \YOrthy of C"!ost' st udy hy i11t<' J'C1 stc'cl 
gTO\re1·s. They al'e not r cv ic' \\-t> tl in cktail, as the subject matter of 
1 ~ aeh papC' I' ,,·ill be of int erest to a limit ed nrnnhe1· only of gardeners 
in Nr\r Zealand at pl'rse nt. O\\·ing to our iso la1 ion from th e sourees 
of snppl~r of rnnny lily spc• e i <..·~, tile• paper on t l1 e pl'Opagntion ot 
lili es from svccl lJy fr. F. (' . Skrn is of consickrahk int erest to 
O'J'O\HTS in this (' On ntry , rn cst of who111 \rill ag 1·c'<' \rith 111 c that, 
given th e nc'C't'SSa t·.'· patil'm·c', this is the• clwapest and 111ost lTlin,hl l' 
method at present of sec:nl'ing th<' lC'ss ('Ornrnonl.v g1·0\r11 Jjlic's. 1\s 
tlw \\Tit(' t' stafrs, ther<' is littl e' clifflc-ulty in raising l ily S<'<1cl, C'it lw 1· 
in thr open gl'OuJH1 or unclC'J' gfoss . i11 cold fn1m<.'S, en· ill au unlH'akcl 
0·1·<'enhouse. 'l'lw snhseqtH'nt treat1nl'nt ol:' til e S<' l'tllings p1·c1sents JI• 

more diffi culty than th e g1·owi ng of ot her ku· c_ly p <.1 1·e1rnial plants 
frorn seed. Int eresting ohsC' rvatio ns on the unckrgronnd gc'rm ina
tion of th e S<.'Crls of <'(' l'tain SpC' dC'S Cll'l' jne!ndcd in th<.' papl'l'. rrlw 
snhsC'q twnt discussion on tl1l' p<tpl'r sl10\\·Nl tl1at \\'t'll informed opin
jo n is sharply chvicl r cl on the 1·elative 111nits of raising lili es from 
seeds S0\\'11 in tlH' 01Wl1 and llllClt-1· glass . rl'Jw fact emC' l'gl'cl . hO\\'
l'VC'l', th<it hoth nwthocls proc111c:e hi ghly satjsfadory l'('Snlts, \\'hil<' 
a11 the speake1·s ;:i g1·<.'ecl that propagation from f:<'C.'cl ensn1·c·s hea ltlt;· 
plants. A histo1·ital sn1'V<':V of the clisti·ilmtion of C:{'rtain lilies on 
and frorn tlt e Continent of Europe' by :Jir. E. 11. Krelagc, also a 
pnper d<.'aling \\·ith skrilitiC's in cC'rtain spec ie's, c·ont1·ihut ec1 hy D1·. 
A. B. Stout, will he of intC'rC'st to lily C'nthusiasts. Comprehensive' 
information on th(' hy}H·iclizntion of lilic's and the cletection and 
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tontrol of lilv c.list'aSl'S · also a snic's of 11otl's on tlte L·ultiva tion of 
lilies in 11ia11~· lotalitiL's'a1·L' induded in this valuable and i11tcl'esting 
vc.'ar-hook. The illustn1tions <HL' a fratun' of the puhli ·ation, aml 
it is no exao·genttion to say tliat the hook should lw in the possessio11 
of every ganknel' infr1·estl'd in the t;U]tivation of this beautiful 
genus. 

F. J . SIL\~K . .. 

THE R.H.S. DAFFODIL YEAR-BOOK, 1933 
'l'lte annual publitation or the Royal llol'titultul'al Sot:iety's 

Daffodil Year-hook has 110\\· been n '.' UllH.' cl, after a lapsl' of eighteen 
years, and its 1·e-appt'm·ante \rill be haikcl \ritlt delight by Daffodil 
enthusiasts, rnpec:ially those \rho \r erc familiar with the early 
publit:a tions. 

The Daffodil Y L'a1·-book fo1· l!J33 is an ext:dlent and intl'l'esti11g 
pl'odudion and, let ll.' hope, the fore-l'mllle1· of a sn·ie · of ::;i111ila1· 
annual public:ations for years to eornc. Appl'Opl'iately, pl'ide of pla<.:e 
is given to the Rev. Geo. H. Englcheart, "the Gl'a nd Old l\la 11" of 
Bl'itish Daffodils, \\'horn , l\fr. P. D. \Villiarns, in a short al'tide, k
~e1·ibes as ''alone and outstanc.~ing as the proclnl'.et· of the beautiful 
hybrid N ar<.:is i that are no\\· so popula1·. '' 

The se1·ies or al'ti ·ks in the Year-hook tan be said to <.:ove1· 
evel'y asped or Daffodil g1·0\ring and ai'e l'.ontributed by \\Titl'l's 
\\'ho iu every t:ase an- masters of theil' suhjeds. :;_\fr. P. D. \Villiam:..;, 
V.l\I.II., also wntributl·s an a1·t idt' 011 ";,Ja1·t:issi fol· Uarde11s" deal
jng with the c.1nalifieations nel'.l'~Sal'y fo1· the gankn as distin ·t frout 
exhibition. l\fr. II. R. Dadingto11 , 1'' .L.S. , in "Daffodils fol' Begin
ners" gives usl'ful hints on planting, etl'. .. fol' all grO\\'l'J'S and a 
seledion or varieti <.'S pm·t Ii asn Ilk at l'easona hle prit:es. Con1 rne1·l'.ia l 
grO\\·e1·s \rill hL' inkl'eskd in ::\fr ... \.. \V. White 's '· Prncludion of 
Daffodil Bul Jn .. ;," :\fr. Y A. S<.·l·t·t·tt 's ''Daffodi l U l'O\ri ng fo1· l\Ia l'ket , " 
:\Ir. U. B. l\lom·o, C.B.E . 's '' Tiie Daffodil l'l'llllil'ecl in tile FlO\\'CI' 
Mai·ket "-all em i11 e11tly prndil'.al t:ontri lmtions. A most inkresti11g 
article is that of P1·ofesso1· Dl'. E. van Slogtel'cn, Dil'edor of the 
Laho1·ato1·y for Bulb In vc.1 sti~atio11s at Liss<.', Holland, on "Th<.' 
Early Pon·ing or Daffodil s" I>.'· l'.olcl ston1gc of the bulbs artn lil't
ing. The ltisto1·y o I' the Da ffoclil is \H'll t:Ovc'l'ed by "IIaH-A-Cl'ntu l'y 
or tile Daffodil" hy tltl' Hev. U. l~n gll' l1 l'al't, V.l\I.II., aud "'l'lte 
R.t•11aissa111.: c' of till' Daffodil ill B1·itain" by l\.fr. Pekl' H. Bal'I'. V .::\l.II. 
Exhil>itoi·s at'l' \\"l'll l·att'l'<.'<.l fol' in "Exh ibiting Daffodils" b.v l\Ir . . J. 
L. Rit:ltanlsoa \rltitll is \\"l'll stmTd \rith useful hints. 

Tliv l't'pOl'ts 011 the English Daffodil SltO\\·s as \H'Jl as till· ul'tivles 
Oil Daffodils in ot lH'I' pal'ts or tlw \\'Ol'ld, make intel'l' ·ting i·eading 
<!nd <.'11ahk Olll' to rvalise the i11tl'11se \rul'ld-\ric.k intt'l't•st 1Jei1w tak'.'11 
in tlH'Sl' lon']y spring fio\H't's. ..Notes on slio\rs i11 ~e\\" /'.:c'aland <1nc1 
Anstrnlia han~ h<:en \rel! l'dited !Jy l\fr . Guy L. Wilson \rlto \ril l 
he l'l'membc•1·ec1 by mauy Nc\r ~ea l auc1 Daffodil g1·0\\·ers as a visitor 
at Olll' Show::; in rnw. l\fr. ·wilson also ton tributes sev~ral mm;t 
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1 t·Cltlahll' artitles jn his O\\'ll ltapp,\· sty IP. fr . ( '. K Hnd<'liffr ur 
Ilobal't, 'rasrnanin, \nitl's 1110,;t i11tl'rl'sti11gly of hi~; i1npl'essio11s HS 

<i visitor to the Engl islt :Shel\\ s. 
Other al'tid<.1s <ka l \rith tile ln·eL·ding and dist•w;l's uf Daffodils 

m1cl th<.1n ' Cll'l' c1iseussions on its nst•s in the gal'dcn, hoth l!llllcl' 
11atnl'alised <'Omlitio11s and in till' 'rild stutl'. 

A nurnhel' of suitc1hlc illustn1tio11s t·o111pldl's a puhlit'.<ltion npon 
\rl 1ic-h till' Yt•a1·-hook ~rn h-tornniittt•t• of till· Hoyal Hol'tit·nlturnl ~o
cil'ty 111ust he highly tornp limcntl'cl, u11c1 \rhith should lit· in l'Vl'l'.Y 
daffodil gn)\rer's lianc1s. 

lJ .. J. Pou LE . 

PRESERVATION OF NATIVE BUSH 
The f0Jlo,ri11g ldtt·t· l1as hrl'lt l' L' l'l'in•c1 J'l'('t•ntly l'l'U111 the Hon. 

~Ii11istl1 l' of Lands:-

" I liavl' to al·k110\rl<.1 dgl' l'l'<'t>ipt of your kttl'1· of tl1t· 8th ultimo , 
bringing undt'J' my notitl' ~he follo\\·ing l'\.'solntiott passt>d at th v 
l'L'tcnt .Anntrnl Confrn•nt<.' of ,VOlll' lnstitnfr :-

'''rhat the attention of till' Uovt•1·nment hl' l1rn,rn to till· u1·gent 
lll'tvssit,v for thl' p 1 '<.' ~'cl'vatic11 of all 1rntin· fon•sts on hill t·o1 1ntl'y, 
partic.:ulal'ly on \n1lt·1·slt(1 ds , 'ritlt a vit1

\\ · to rnaintC1imtlltl' ol' 1·t1g11lar
ity of strea111-tlo\\· and p1·en•11tio11 of soil-e1·08ion , ~ ;n• 11<.• 1·y p1·ese1'\'11-
tion, prevention of Hoods, --:onst1 1·vation of hyd1·0-ekd1·il: supplit·s 
;111d of food for bfrcls . ' ' 

So far as 1ny Dl'pa1·t1nt·nt i::i eone<.1l'lH'c1 t ill' position is ti1at the 
(lt•sirability of pn•sc•1·ving hig!1 (•ou11tl',v foi w ;ts is folly rctogni~>Ld , 
:1nd extt>nsivl' areas ol' hill ::rncl n101rntain c.:on11t1·y havt' hl·en s<·t 
a]Jal't as dituatie and \\'at<.1 1· to1ts<.' 1·vation n.1 s<.' 1·ves \rhile laJ'O'l' 1·<.1Sl'.!.'
vations fo1· l'ive1· :r:frotedion purposes have also !wen mack. 

As you a1·e no doubt a\\·n1 ·t• the Stak Forcst Sel'vil'C' c·ontrols 
sonH' millions of anl's of pc1·manent and pl'Ovisio1rnl St;1k forests . 
Inc:lnckd pal'tiwlal'ly amongst tlw l1l'l'nta11ent State fo1 ·<.1sts arl' la1·gl' 
al'eas \\'hic:h are l'eg2rded pul'<'ly as pl'otl'diou forests and \rhitlt arl' 
adu1 i nistel'ed and sa frgual'ded al:c.;ordingly . 

Scenic r eserves throughout the Dominion under the c.: ontrol of 
tlte Lands Depart1nent no\\· amount to over 650,000 ae1·t•s nllc1 a1·e 
l>l' ing grntlua lly- exfrnckd as oppo1·tu11ity offer8 . In th is ton1wdion 
you may be interested to len 1·11 that arrangernents \\'l'l't' i·eeently toni
plded for the l'eservation of an a1·ea of some 0,000 aci·es of he<.•c.:IL 
fol'est extending for som e six or seven rnil es along the 1H1

\\· L e,ris 
Pass Road on tlw \rest hanks of thv Boyl<.> and Le\ris Rivt11·s. This 
:.i1·ea \raS fol'merly int:ludcd in a pastoral nrn, but following nego
tiations \rith thl' lie<.•nsees, the 1:11·ea (·ont<.11·ned was sm·1·L1 11de 1·t·d 1' 1·om 
tlic lic.;t•nse and so l'rel'd for sc.:cnit resel'vation. It may he nit•11tiorn•cl 
also , as au inditation of the po]ic.:y HO\\' hl•ing follo\red, that th<.· 
Depal'tnwnt has ret('ntly refused to l'elet for pastoral pu1·pos(1 S a11 

ul'ea of some :30,000 al:1·cs co111prising tlit> Trav<.'l's Yall<'y Ht tli<' lwad 
of Lake Rotoiti , Nelson District. Jt is pl'Opost•d tl1at this 111·t•r1 shall 
lil' sd asidl' as a sc.; <.•nit l'ese 1·vt• , and the u1attl'l' \ri ll hl' brought he
lol'e tl1<.~ Secnel'y Preservation Boal'c1 at an eal'ly date." 
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NATIONAL ROSE SOCIETY (N.Z .) 
The follo\\'ing eircular Jetter hns recently been isFmcd and is 

published for the infor111ntion of all rosc-lovt>rs throughout the 
Dominion:-

NEW ZE..1L.AND NATIONAL ROSE SOCIETY 

A UCKL.\ ' D BR.\NCLL 

We have pleaslll'e in intimating that our So ciety has mack 
arrangclllents with the Aust1·~lian National Rose Soei cties \rhel'ehy 
\re can supply all our 111e111bc1·s \\'ith a eopy of the Australian Rose 
Annual grntis. This Annual fr a vt'ry fine produdion, comprising 
some 160 pages of 111atter of special intprest and value to rose 
grov,;ers of the Southern Ht'mispher(• ,togetlie1· \\·ith heauti ful ill us
trations, some coloured. S ewrnl a1·ti cles and notes from :\Te\\. Zea
landers will al::io appt1 a1· in eac:h issue in future, thus supplying a 
Joi1g-felt wa11t , viz .. a rose annual dealing prineipally \rith rose
growing in our own tountry and sister Dolllinions. 

Seeing that the Austrnlian Rost.' Annual is sold in Aust1·alia 
at 5s. per copy, w e f eel sur0 that every rose lover \\·ill appretiate 
this generous offer that is no,\· made to them. Evc.'r.r perso n \rho 
becomes a me rnbel' of our So<·icty at the low subscriptin of 5s. per 
mmum ·will get thi · valuable produ<:tion post fre e, thus etrnhling 
him to I{eep pa ce \\"ith the lat <::: st tltought in ros<.' gr·o,ring, and a t 
the same time assisting orn· Sor-idy in its cffo1'ts to fost e l' a love for 
''The Q-11cen of li1lower·s. '' 

We would explain that, pending th e formation of a :-.Jatio1rnl 
Rose Soeiety fully reprt>sentntive o[ all parts of the Dominion, th e 
Auckland Society has cleeid,, fl_ to earry on its operation<.;, feeling 
that its inaugul'ation hns been urnply justified, and that C' Vl ' ll hett er 
work can he aceornplish cd in thl' future . Wl' may ncld that , through 
our representations, assi.;;ted by generous donations by nwmhcrs of 
the Horticultural T1·adcs Association, the Auekla11d City Coun cil 
has established a rnagnificrnt Civi<.: Rose Garden in \.m.: kland , (·om
prising over an aere of roses. 

May we ask you. as a ros<.' lover, to enroll as a mc.1 mher of our 
Society, thus hdping for\\"ard the good \\·ork. The favour of an 
early apphcation \\"Ould gl'catly oblige AS \re \rish to kno\r cldiniteJy 
how many copies of the Annual to order. 1f \\·ii Ii ng to heeome 1:1 

member, kin.dly advise me <·ndosing postal note [ol' annual sub
scription, 5s. , at your earliest convenience. 

Yours faith fully , 

FR.\NK PENN, 

Hon. Sec. A nckla ncl Rose Society. 
35 B enson Road. Remuera, 

Auckland, 8.E.2. 
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EXAMINATION PAPERS, NOVEMBER, 1933 
PRELIY!IN .\RY Ex.\ MTN .\T tON (S,vllabus No. 1 ) . 

llORTl C L ~ : /l'T.R . \L BO'l' .\ N Y. 

~ok .-~i.r only of th<' foJlO\i·i11 g qu estions an' to hl' a11s\n1 1·cd
inl'.ludin g ~o 8, \\·hi c·h is l'0111 p ulso1·y. 

Use c1iagn1111s to illnstrn k ,voul' ans\re1·s \\·!t en.' yo u tan do so. 

J. \Vhat al'e till' us ual fundi.<,ns of (a ) a !'oot, ( h) a stem , ( l' ) a 
l<1af? Dese l'ihl' a ease ol' eath \rh en' the strndu1·L1 is ada pt ed 
to tlt e fulfilnw nt of a fuwtion ot h<1 1· than tliL' usunl one. 

2. \ \That a!'e the 111ai11 frat111 ·cs of the p1·on1s.· kno\ru as photo
synthL1sis 01· l·a 1·bon-assimilation ·? 

:3. Writ e a sho1·t L'ssa y on the utilisatiou of el'op rotation in 
c1 iSl'D SC <.'0 11 trol. 

-!. Giv t' nn aeeo uut o l' t he lifv-bistol'y of tl1e plant procl ueing silver
ka f disease i1l. fruit tn•t·~:. 

5. What is meant hy pollination and by fe rtilisation ? :bt·scrib r 
tht1SL' protesses in any partiwla1· spee ies. 

6. H o\\· does a typi<-a l gn't'n p la n t obta in its nitrogen! 
7. Assign to their l'a111ilit'8 the ge n L· 1·a l'arrniehci elia, Dianthns, 

Rnhns, Antil'rltinrn11, Clw irantltus. 1\frntion a spel'.il's of rarh 
( \rith hotaniL·al a 11 c1 eo111m o11 name ) eo lllm oul y grn \\'11 in ga rdrns. 

8. lksnibc in tl't.: h111 eal ln11 grn.1ge till' hotani t.:a l spet.:inu.·n supplied 
by the Supl'rvisol'. (S ingle> Sto t.:k ) . 

PRELrn !I.t\ .\l{Y Ex.\ MIN .\ T!Ol'\ (Sy ll nlrns No. l J . 
I JOR'l'! C t 'I/l TR .\L ZOOLOGY. 

>iofr .-011/y sif ol' tltl' fol lo\\·i ng <1udious a1·e t o he a ns \rc11· cl . L'sc 
diagrams frN' ly . 

1. DiSl'll8S " hiologiL·al <.'Olltl'O I" of im;eds hy nwans or llJS('d and 
f'un a uous parnsifrs. 

2. Outli11 e till' lifc-h ist ol'y or any SPL'(·if-it>d sntl t1 illSl'd. 
:5. What l'.0111 111 t'n·i a I insedie ide \roulcl you l' ll1pl oy in eun1 bating 

<' !H· \\·in g iuseds. and \rh y 6? 
-!. D cS(' l'iue the !11<'tl1od or J10t-\\'nfrr (l js infc<.:tion of :Nart:issns 

bul l>s. 
5. To "·hat insed nltal'k is Cincra1·ia cspl'l·ia1ly lial>lt• "! Give the 

life-histor y or th e inscd. Jlo\\· 1rou]d ,\' OU deal \ritl1 it '? 
6. In \\·h11t toncl itioas arc \rooclli<·<' 111 ost nt- hornL' i11 11 garden '? 

Ilo\\· \rould you <l l'al \rith a pes1 of \rooclli t:e "! 
7. Wlt at fra tur rs in the lifl'- ltisto1y ur .Aphidl's makt• thr111 

espec·iall y tronbkso me? What hm·111 do these ins t'th; Llo to 
p lants "? 
Among the im;L' t·f<' k110 \\·11 as g rnss-gr uhs al'P tl1 c l'nk rpillnr of 
D moth and the Ja 1:va or H bdtlC'. Ilow \\'<Hild yo u distinguish 
het\H1 L' l1 tiH'S l' 1\\'0 '? 

D. "'Writ<· a note as to sna ils and s ings, al1C1 11s to tltt• 111 ra ns you 
\\'Ot1lc1 take to get 1:id of l' <t elt of these from a tabb11ge pateh. 
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l;-;TE Hi\IEDl.\'fE Ex .u1:r\ .\TIO~ (Syllabus ~o. 2 1. 
Pll lNC II ' LES OP UUH.TI C l ' L1TRE. 

~otc.-A11y si.f' u1tly of thL' follo\\·ing questions to hl1 a11S\H'rccl. 

1. What clo yon nnclcrstand by tl1c term " Biology of Soils?" 
Iention three facton; i11HnL' tH.: ing this. 

2. Th e physiL·al tondjtion or "kxtun'" of the soil is i1npr·ovccl by 
<.:ultivation. Explain in 11011-teehni ·al tel'ms ho\r this is effed
cd . 

:3. Give hro ·1·op l'Otntions tomrnon to your clistrid and explain 
\rhy rotat:on in 1·1·opping is desirable. 

±. What do you nnclerstancl h.'' '" J•'l" ;rncl "F2 ' ' getll'rntiorn; a s 
app I il'cl to pl H nt hr·el'cli ng '? 

5. How \rnulcl you propag11k Rhoclo(kllllrnns, ( 'll'tnati:-;. Brooms, 
Bouvanlins, Daplrnes, Holly and Lemons ? \Vhl'l'(' grafting is 
snggest('(l, na111e :->tot.:ks yon \\"Otdcl 11SL'. 

6. 'Write a short es::;ay on stuhlc mannn'; ho\r to pl'('Servc it; it~ 
bcnditial effeet 011 the soil upart from its rnann1·ial tont nt. 

7. .,When ft-nit tree':! or other tr·ees arc heavily pruned they in
variably make a 11101'L' vigorous gi·o,dh nftel'\n'll' ls . Why is 
this and how ,,·ou lcl it inftuenee yonr prnning pl'aditc '? 

8. ·'vVhat do von understand hv a "halann'd 11H1lllll'l'" ! Uiv r 
mixtmes ~f standanl frl'tili~el's that in your opinion woulu be 
halan tc cl for gl'm'l'al garden purposes . 

lN'rERl\lEDL\TE Ex.d11N _\Tto:'.\'" (Syllahus 1 o. 2 ) . 
'fl LE l'R.\CTICF. 01<' lIOH.TTCUL'flfHE. 

Note.--A11v Ll1/'l' f' 011/u of thr follo\\·ing questions to he ans\n'I'Nl 
also a11.11 l/1rcc 01tly of the q1wi;;tions on tlw Specia l Subject 
norninatccl . 

1. Dcsnilw in cktail tl1t' pradil'.l' of tJ'('nehing nnd l l ~llkl' \\·hat 
conditions you \\"Oniel (a ) invt'rt the relative lay('l':\ of soil an l 
( h ) l'dain the snrfa(·(' and IO\H'l' la.Hi's of soil in thei1· respL't
tive positions and \rl1y. 

2. ·write an essay on tlw tultivation of 011r flill.IJ of the follo\ring 
l'.l'Ops :-Lettuee, ('ah hag(., Jfroteoli , 01 · Parsnip. 

3 . Descrilw yorn· methods or pruning .Apple and one of tlie follo\r
i11g- Pl'al'l1, ('hl1 1Ty, Plnm ( English and Japanese ) . Uive rea
sons fo1· your snggt>stcd methods. 

4. Nanw fom· t.:0111mon plant cliseast'." and clest.:l'ihe hrieHy their 
eoutl'ol nil'thocls. 

u. Give u <·akmla1· of vegdahll' gal'(kn opcratjons in .rnu1· district. 
6. )eserihe ,vonr fll ('i·hocl of n1isi11g l'nnn seed Ju111'-harcly annuals 

and give elates OL SO\ring differrnt kinds . 
OJ' 

Explain \rh('ll hi-annuals should be SO\ru ~rnd tlit'il' snbsl'llllC'nt 
treatment up to planti11g time. 
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L'\!TERMEU . \TI~ Ex.\w11N \TlON ( ~,v ll n hus >Jo. 2 ). 

~prC'ial S uhj ed: TJJE FLO\\' ER t: .\IWEI\ 1 ' .\L L 1T:-- .\ ..:l'ECT:--. 

>fot c.-A 11y l/ir('f' 1111/ y o f' tlw fo ll c)\r in g q11vst~o11s to Ii<.' n11s\n'rt'd 111 

addition to a11u lhr<'c 011 /y from tlw pnp r l' on " PradiL'l' of 
H ortfrult11r C'. '' 

1. Desi:ribc fully yo;.n· mdliocl of p1·opa gatin g- Dnhlins from cut 
tings a11d name nine n1 oder11 kinds of th e~.e. 

2. Give a list of tio\H' l'S from the opeu grou11cl suitable fo r n1t 
tlo \\.C' l' p nrposep, throughout 1 lw t\r e l\Tl' C'aknclal' months:
three fo r l'a ·Ii month . 

:). Uivv three l'. ombination g l'ou ps of tiowers ~rnitahk for spring
heddi11g. 

-t. Sho°''. by cliagra111 your idea of thl' g rouping of herha eeous 
plants in n liol'CL' r t\H'lve frpt long hy six fret " ·ide and name 
tl1l' gr oups . 

5. Wl'ik a short essay on the i: ultivatio n of 01u' 0 11/ y of the fo llow
ing :- P a nsies and Violas, Yiolet s. Camations. 

6. D esl'.r ih ti yom· method of pl'Opagatin')' tlH' fo llc)\ring plants from 
eutti ngs :- Pl1lox pan:culata. Diantlrns , Genrn iu111 , CHrnation 
ancl Aralia. State time of year " ·h <.' n eaeh of these should he 
inserted. 

l !'TERMEDI.\'IE E x .unN .\TION ( Syllahus No. 2) . 
Speeia l 8 nh.i el'1 : RO CK G.\ RDE;\; J;\ G. 

' otr.-T1rn 011 /y of the follo\\·ing questions t o hr a ns \H' red in clrHling 
~o. 1 11'/i ich is to mpulsory in add iti on to any lhrer 011/y from 
thC' papl' l' 011 t h e '' P1·a<.:ti ee of IIol'til·nltm·e. '' 

1. \ Vrite an essa~· on tlt l' gr1w ral l.'Onstruct iun of a Roek-gnl'den 
u nder tlw fol lo\ri1 :6 headings:-

1. Asp ('Ct. 
2. (' h oi l~l' o f mn trri a ls . 
:3. l)rainag<.· . 
-!. Grouping of stones. 
5 . ( 'ho iee of plants for slrndy a n d sunny positions . Candi

da ks to use d iagrame wh e1·e necessa ry . 
2. ll o\\· is S('re<.' formn ti on made ~ Mention twelve sorts of plants 

~uitahl.<.' for this medium. 

:3. ~Wh at nrc' the popular groups into \rhich the Genus Saxifraga 
is divided ? Uive namps of species of each group. 

-L To \\·hat position in 1 h(' Roi:k-gan1l' n , \rith l'(.'Sp (.'d t o su11 0 1· 

shade, wonld the following plants he pl aee d- Anemone pul
satilla. Uianthus <'aesins, Saxifrnga hursel'iana . DRphne Cneo
rnn1, Campanula barhata? 

L>. Give ii list of nin e Rod..;: or Alpiue plants that eau !)(.' raised 
easi ly from seed. 
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r J1_'ERMEDUTE Exum ·.\'!'TON (Syllabus No. 2) . 
Special • uhj ect: THE ~YS'l'El\L\TTC ROT .\ ' Y oF _\LL 'l'll E F_\MILIES, AND 

TH E L K \OING GENE R.\ , CONCE R rE D lN fTOR'I'I C ! ' LTU RE . 

Note.-T/uw only of th e following q ucstio1rn in<·luding No. 6 which 
is compulsory, an' to b<• a11s\H' 1·cd in addition to any lltree 
only from thl' papel' on th <• " Prc1di<'<' of 1Io1·ti<: nltn re . " 
Illustrate yon!' l'<'pli es by sk c' frl1 es. 

] . What are the Pssc·ntial featmes of th e Coni frrae, :\Ionocotyl e
dons and Di eoty ledons "! 

2. Ho\r do yon distinguish hr tw P<'n 111 r mlwrs of th r Labiatae and 
th r BornginaePa e? 

O J' 

B<>t\\·e<'n th(' Lilia c:eat• and tlw fl'ida('ra<' '! 
:L D<'scrih<' the tc> t hnieal feat111·es uf a11y hro of: th<' folloffin g 

gr1wrn: SaJix, Di a nthus ('l erna tis. Papa vc 1·. Lnpi11us, Geranium, 
V (' roni ca. 

4. What a r r tlH' t ce hni cal fl or a l c:harad r i·s distinguishing th e 
Composita e from otht>I' famili es '? 

;J. Defin e tlH' t erms: achene, bt• 1·1·y, t apsult•, clnqw, fo lli ele. l\I C' n
tion plants sho\\·ing tlwse ty pes of fruits . 

6. To wh at gt•1111s dot's th e following description apply '? Describe 
any tommon garckn pl e! nts bdonging to th e genus. ' }1 IO\rt' 1·s 
gamosepalons and ga111opcta1 ons, corolla rotat<>. Stanwns 5, 
insertc>d on tlH' thl'oat of the e01·o lla. Anth c•rs to nnivant in a 
<.: om• about tlw pistil , and op c• ni11 g at iht• apex. Ova1·y snperiol' , 
2-ct•llecl, lllan y-ovukd. Stignia slll all. _F'ruit a heny. " 

D1PLOi\L\ .Ex.\.MIN .\TION (Syllabus No. :-3 ) . 
1' HE PB.I. Cll'LE~ .\ND PR.\ U1'TCE 01'' JJOR'l'IC llL'lTH E . 

Notr.-S i..r only of th t' fo ll o\ring qu estions to he• ans\rned. 

] . Hov\' would yon tc•st a soil to ase('l'tain if it is at icl or alkaline, 
and how lllay tlll'Se conditions he measun•cl '? Give th e nam c•s 
of a frw p la nts or ti·ops \rhi ch (1 ) 1·<•qnin•, (2) tol erat(', and 
( :) ) nT"<' V<' l' Y sl'nsitivr to , aeicl ronditions. 

2. Discuss th e fr l'tili se l's in gt•npra l ns <' as J'l1ganls th l' il' t<' n<k nf·y 
to in cr eas<' or l'Ol'l' l'd an neicl <·oncliti on of th <' soil. 

:) . Wh at is hnmns '? :\lanH' th e c1iffr rpnt son1·<·es of snppl ,v . TIO\\' 
would yon obtnin it in good to1H1ition ? What is its effr l't in 
tlH' soil or wh ru sp1·<•a d 011 th P surfa t t' '! 

4. Narn r a nnmlw 1· of t ypital pl ants that may lw pl'Opagat ecl by 
rn r ans of rnttings. )110 1· 1l11·P <' of th es<> pla11ts, g iv (' th e t i11tl'. 
method, and to11ditions u1H1('t' \rhiL·h pl'opa gnti o11 hy <·t1ttings 
is IH's t a<·eomplishl'd. 

5. Writ e a lucid d rsc-ription ol' th r prnnin g, at suitable stages of 
g l'O\\'th , of any t1· r <', shn1h, 01· vi1w, \\'ith whith yon are ae
quainkcl , ·a ealing sp<'e ially \rith a ny diffi culti es \\'hi eh 111uy arise 
that may he ck a lt with t ffedivdy by mea ns of pruning. 
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6. D<'S<·f'ibr th<' comu '. onrr ins<'d prsts found in the ~:;oil; thr ron
clitions unc1<11· \rlti<·h they arr· likely to lw n1111H'rons; and th <' 
mrthods of ckst1·0ying thC'm. 

7. Dc 1snihr h1·ic,fly tlw 111dhoc1s of str:lising ~: oil. To \rhat <' xfrnt 
may sterilis:1ti on hv c•aiTi<' <l ont in tlw p~·<' S<'ll<'<' of a gl'owing 
tl'OP ? 

8. :\Iost of onr :flo\rcr1ng shn1hs nnc1 vvrrgrr <'ns ckvdop lwst in 
partial shacl <' ; giv<' a list of those \rltieh \rill tltri\'<' \\"C' ll in full 
shack a ncl !'11 I I sunshine l'<'sp<'dfr<'ly. 

D11•wM.\ Ex .\:\tlN" .\TlON" (Syllnlrns No. :n . 
Srrc·ial Snh.ic1tt: '.\Jt ' H:-:E1tY l\I .\N .\ GE :-.rn:--rT. 

1. no,\· \\·onlcl yon mis<' Emnlyptns :incl six cliff<'rcnt kinds of 
C'Onift'l's Prom s<'<'t.1, in yarn· loc·ality '? 

2. >Ji1111r si:x hn1·d\rood C'uttings that rnny lw grO\rn ontcloors in 
yonr dist1·id '? Wlwn should tlwy lie mack anc1 ho\\" h·eatcd ? 

:t ).Jnnw six plants you would p1·opagnt<' hy lrnc1cling '? 
Whc'n should it h ~ · clone' '! 
,v\Thnt precaution ~:> :in' nN·<'ssary to 1·nsnrc su rr rss ? 

.J.. Describe' folly t~ic host nwthocls of patking tn'<'s and sln·nbs 
fol' transpo1·ti11g ovC'r 1011g clish11wc's. 

!i. What popular stoc·ks nrc• nsecl in tll(' propagntion of sto1w 
frnit t1·r<'S m1cl \rhnt at'<.' tlH' ir n ' spcdivc• lll('rits ? 

6. In \\·hat 'v\'fl,\ ' is :1 ' ' slincl<' lionsr'' n~dnl in the' propagation of 
plants in your clist1·id ? Give details of its US('. 

D1PLO:VI.\ EX .\'.\'fl>-' .\'rTON" (Syllahns >;o. :~ ) . 

8p r einl Snhjc'd · 'L'REE:-; .\i\'"n ~. 11Rt'B:-;, 'I'OGE'rllRR \\Tr1r THEIR 

J>ROl' .\.G.\.T[O;\J .\I'\ I i 11:-;E fl\' JIOR'I'fC l "LTnrn. 

Note.-Si.r only of th<' follo\\·ing qtwstions to hr ans\rrr<' cl inrlncling 
No. 1 \rhith is <·ompulsory. 

1. W1·ik an essay en tlir Rhoclo<knclrnn touching briefly on its 
history. nativ<' habitat, nml the par~'ntagr of some of thr n e\\'er 
a ncl better known so1·ts. 

2. Wltat, in yom· opinion, \\"Onld hr a good sC' lcrtion of .Ne"· Zea
Jancl trees GI ' sh!'l1bs suitable' for slwltcr pnq)OSC'S in thr case of 
(a ) sc•asick c11vi1·cn111ent ( h ) high L'lrvation and ( t ) inlancl 
plain. 

:~. Giv<' the names 0f hrelvc· Coniferous trr r s suitnhk for ]a\\'n 
speeimens, giving habit n1H.l usual height . 

.J.. When and 110\\· \rotdd you prune' th e· follo\•:ing shrnhs :-Broom, 
Hy<lrangc'a, Dentzia , Clt'111atis. 

<J. Explain in drta i I the' layPri na of :Magnolia, Rhoc1oc1endron . 
('amC'l lia nncl thr<'r othC'r slirnl1s sclrdrcl Jiy you. · 
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6. Give a sclrrtion of six trrcs suitable for nvennc plnnting a111_1 
state nnd r 1· what c·onclitions th e c1iffer·cnt tree>.· would hl' 
selected. 

7. Detail your method of p'rcpRr in g a heel for· th(' J' eeeption o[ 
R ose's and rn1111t• 11inc' of th P JH'\rc' r Roses 

8. Dese rilw yom· nH' thocl of fransplantin g (a ) la r ge de ciduous 
trees an cl ( h) la l'ge eve1·g n 'c> n trees. 

DTPLOl\U Ex .\Ml NWION (8,vllahns No . 3 ) . 
Speeial Sn bject: L .\ N o:-;c_\ l' E-u .umEN I NG. 

1. Explain \\']mt soil preparation you \rould give t o a large horckr 
clc1 sti1H'c1 to ht' plant ed \rith 1wr·nument slnubs. 

2. Stat(' suitahl r gr·;-rns sc1ecl Ja \\n mixtur·es for: 

(a ) Light lnnd. 
( b ) Ifrnvy land. 
(t) :Shady positions. 

!1 . 8ho\r hy r1·oss seeti on diagram (not nrcrssarily to srak bnt with 
fignrrs denoting nH'asnrc'nw11ts ) a twent y fer t main g ravel 
chivc' \\'Fl,Y \\'ith adjacc' nt g ra ss hol'Ckrs. 

-±. Wh;~t do yon nn c.h 1·stancl by ' ' Natural'' and by "GrornC'tr ica l " 
styll's, and \rhat Joeal condition \ronlcl inthw1wr yon in adopt
ing 01w or th e other·. 

5. Sho\r hy diagram \rh a t systr 111 of planting you would adopt to 
ohtain a "pel'spc'd ivr" or "vista" r ffect from any given po int. 

D1PLO:VT.\. Rx.\~IT NYrToK (Syllalrns ~o . :3 ) . 

Sprcia l Snhjt>ct : VEG ET .\ BLE G. \IWE N lN G. 

1. Explain \\·hat is rnrant hy smfa rr cnltiv<ition and its special 
advantagPs from Cl cnltnn:il poi11t of vie\r. 

2. Wlrnt arc the l'c>l Fl-t iv(' advantages of' diggin g and trr nC'hing ancl 
on \drat elqsscs of soil would :J' OU 1·eeomr11enc1 th e former in 
prdel'('ncr to th ,' lntter? 

B. Writ e n full acco•.rnt of t hE- prodn c:1ion of onr only of the fol
lowing erops: ( Cl ) T omat oes , (h ) ( \- l(1 r·y 01· (<') Aspnragns . 

4-. Give a c:alcndar of p lnnting da t es !'01· a year's snpply of vege
tables giving rnnge fo1· a moderate sized lrnspital. 

f). Explain how ,vou \YOuld grow and collec t srecls from tlH' fo llow
ing: (a) Cahhag( ., (b ) Parsnip , (c ) Onion, ( d ) S\\'ede Turnip , 
having spc1 cial r egard to purity of strnin and viability . 

6. If, in your potato crop, then~ appC'arrd a variant having n spe
cinlly d esirable featur(' . hut liah] p to fungus attack, how \roulcl 
yon c> m1ravonr t :) make yonr llC'\\' Y::trirty serviceahlr ? 
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INSTITUTE NOTES 
R<lncational :-19:5:i Examinations.-Th0 follo,ring passes \Yer e 

r0ronl<1c1 :-

.Jn nior C'<'rtifi ca tr: l\Icssrs ~...,. ,J. K .J olli0 (:Nc' w Plymonth ) , h 
.J. l\Iitehell and L. '111·<'l< 1 ~l\'( ' ll ( C'hristelmr<'h ) . 

Srnior ( \·rtifica fl': frssrs F. S. A Ila n ( A n<'klancl ) , L. Lanni e 
( W r 11 in gt on ) an cl A. . I . Wat Ii n g ( D n n r cl in ) . 

Diploma: M0ss1·s K L. Bayliss ( Christchnr('h ) . M. C. Gudex 
( Hamilton ) , A. Whit •.· (Wai111ate ) , and K Hutt (WPllington ) . 

The Auckland Di:"trict Council !'('ports that th0 Principals of 
Wesley C'ollPg(', Seddon Merno1·ial TN.:hnica l College and Otahuhn 
.Tnnior High Sthool, have been congratulated on th(' stq1s heing 
takt>11 to C'ntourage IIortieultural Educat ion. 

Th e Executive Council r ecently c'xt0nd0d its appr0eiation and 
co ngratulations to the Cankdn1ry Distrid Couneil on th0 8yllahns 
for gnnkn students ·1 t th e local T ehnical Collrgc. 

The Southland District Council 's donation of a cash priz.0 fo1· 
compditive (•xhihits or indigenous frrns at th e lnverca l'gill Garden 
Club's Decl'111 her Show. prncluced satisfa<.:tory entries. 

C'ondokne<'.-Sir William I1aV\T<.' n te Bt., Presid~nt of th 0 Royal 
Alpi1w Socic.'ty, of Bud'onl, Do1·king, Suncy, Eugland, di0d in .Janu
ary last , and his loss will he severely felt. His Society had doJH' 
exC('lknt \rGl'k in cneonraging tlw gro\rth of alpine plants , many of 
\\·hi<·li \\" e l' e f1·om Nl'\\. Zl'alancl. Sir Willia111 \ras elected an H c1 n
ora:ry F\11 IO\\' of the I nst itntc' at th(' recent Conference . 

l\fr. ,J a mrs Young, late Cura tor of tht' Botanic Ga r<lens, Christ
church , who cli('d in March, was one' of th e lnstitnte's oldest mern
bel'S a.nd held its Diploma . HP \\'as al\\'ays \\'illing to assist the f nsti
tute in ev('ry \\'HY and \\'ill br gl'ratly miss<'d hy his man y fri ends. 
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