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SUMMARY 

with 

Subsurface Irrh ... atlon with nutrlen' solution was found to be biologically 
feasIble under the conditions tested Growth of se(dlings was satisfactory, but 
not unusually good. ,. 

On the bases of total height growU; and gTowth in fresh weight, the various 
fertilizers test.£·d produced statistically diftcrt:nt results. . . 

The species tested, members of thr. 'e dlffer('nt families and native to thret 
different continents, reacted similarly to the nutrient solutions tested. 

The hig'hest root-t·o-shoot ratio obtained was in plain tap water. 
'. 

RESUMEN 

Sf' rnrontr6 Que bajo las cOlldi('lunell p.n;;ayadas el rlego subternineo con 
una ~lucion nutrlente es biol6gklimf'lI tc faclib)"' . EI crecimiento de las plan­
ti Ul~ fue satisiactorio, pero no e~ (' epclilna i l lH'n t (' Iweno. 

BasandoSf. en la altura y el lJeSO fresco . los distintos fertiHzantes probados 
pwdujeron diferentes resultados . 

Las especles usadas, miembros de tre~ ctiferentes familias y naturales de tres 
continE;ntes dis ti ntos. reaccionaron de manera similar a las soluciones nutrientes 
ensayadas. Result6 mejor la propen'tun 7 -6-19. 

La relacicn mas alta entre la raiz y eJ tall a se obtuvo Wlando agua cop-lente . . 
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Fertilization in the nursery has long been 
8'1 accepted pr~ctice for improving the vig ';r 
of ',rie seedlinKs (Han..'len, 1923; Wilde et al, 
1910; Vlami8;t al., 195il. 

avoid pnssibilities .of oxygen deficiency in the 
ro:)t zone, s'Jbsurface irrigation appears more , 
promising thln sudace flooding or sprinkling, 

Presumably there is an optimum combina­
tion of nutl ie!1ts, pos!;ibly a different optimum 
for ea ' h species, In soil, however, the ~rch 
for an optimum is complicated by the fluctua­
tion 0; nutrient levels with time and by the 
vari!:d int, uction of soils with applied ferti­
lizers. 

One apparent means of . minimizing these 
compli!:3tions is growing seedlings in an essen­
tially st :=l ile medium aJl(1 lCupplying nutrients 
in a fr ~ que:1tly-replenit4hed water solu .:ion. To 
cl iminate possible toxic effects of fertilizer 
solution on the foliage and simultaneously 

1/ Ilopn .. & _i.1 report for tit. ItSZ Syr ....... F ..... t'y 
Sum",,,!' c..: oarN". ~""'t..I ~:r l'~ e., l Pork Statel: niy~reh)' Col­
.... ~ of Forf1ltr~ at S,r .... H.,. In ('"~per.tion with tJtc t:. 8 . 
Fur .. t Hf'n ic~ In.titute .f T ... !'h·.l Fore.try. 

or than water cul ~.ure. .' 

A study was undertaken (a) to t~t the 
feasibility of subsurfaCe lrri,atiori with nl,l­
trient solutions, (b) todeterilline ihe' relative ;~ ~' . 
effects of several readily:availabie commerdai ":':. , _. .. . ' . ' , ) 

fertilizers, and (c) to determine " whether :< . 
effects varied withsPeci~s.' .. ..0' ",;- .. 

.' ... -.!: . : ' .,,' . " 

PROCEDURE 

Fort.y -four vigorous seedlings approxi­
mately 2 weeks old of Afrormu~ ia elata Harms 
from Nigeria, Ew::alyptus alba R~inw . from 

. Aus ~ralia via Br.':! zil , and Cedrela mex!cana 
Roem. from Mexico were transplanted to 
perforated 5 ' x 91/:,!-inch polyethylene bags fill­
er! with firmly packed vermiculite: Film 
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cotyledons still remammg on the Afrormosia 
seedlings were clipped of( at the t.ime of trans­
planting. During the initial 6 days af' er 
transplanting seedlings were kept under a 
light shade and irrigated daily with plain tap 
water. Treatment started August 2, 1962. 

TREATMENTS 

Each spe: ies was irrigated with three dif­
ferent solutions of liquid fertilizer , plus a 
control of plain tap water. The fertilizers 
and their composition are listed in Table 1. 

Table l.-Fertilizers and their composition l 

(;,aml IMr wallon 
Fertlllnr Nltro.en ,Phoaphoru. I>o ••• ~lu. ! Tota. 

Water 0 0 0 0 
18-18-]8"' 1.57 1.57. 1.f)7 4.71 
],')-5-5 1.76 0.59 0.;)9 2.94 
7-6-]9 0.49 0.46 1.46 2.41 

1/ Propri*tar)' vrrlHtrationl the ,.ourcf'" " ' whi.oh art" .".iI. 
ahl«- Upon r",""t. 

2/ Numhfor. rlrer tu IH'rC'.nla.~" 4)( nl i rU Jr: rll , phu'I'.,hurou". 
• nd put.,uJiam. rf'ttpf'('tiv.ly. 

Twenty gallons of each fertilizer l'olucion 
and the control treatment wert: prepa red ini­
tially and replenished periodically. 

Each solution was applied to 11 seed lings 
01 each species e'very day for 60 'days a n :1 
twice w€ekly ' thereafter. TIle !'eedling, w(;'re 
placed in a perforated polyethelem' pi il which 
was immersed slowly into the fertiliz (' 1' solu-
1 ion tl) a level assuring com pIt·' C ~ I urat' on 
of the vermiculite without Wt't t illg the stems. 
When the vermiculite was saturated 'he pail 
was lifted out of the solution and allowed to 
drain. The three solutions using the cam­
mercial fertilizer~ were . stirred th:)roughly 
ea :-h day before irrigation, to disper:e a pre­
c:pita.;e which formed in the bottom of the 
contaimr. A plastic and meshwire scre.'n was 
k<'pt over the plants to reduce sola r radia .. ion 
nnd prev~mt ·kaching of th J !:utriC:;lts by 
heavy rains. Th:> group3 werz )'('- p -l' itionerl 
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daily to minimize the effect of variation)! in 
the micruenvironment. 

MEASUREMENTS 

The height of each plant was meaRureo to 
the nearest millimeter, after immersion. ('\'er;: 
fourth day for the first 60 days and w('ekl v 
thereaft-er. Each plant was measured from a 
marked spot on the surface of the vermiculite 
1:> the apex of the terminal leader, not in­
cluding leaves or leaflets. 

Immediately after the final measuremen ~ 
at 85 days, each plant was lifted from the pot, 
cut in two at the ground line, and e8!:'h part 
weighed. Oven dry weights were det.ennillfld 
for each group. That is, roots of aU plants 
of each species and of each fertilizer w~re 

weighed together, not individually. 

RESULTS 

Cumulative height growth is shown in 
Figure 1. Although the magnitude of the 
growth differed greatly, the rank of the fer ti­
lizer solutions was the same for all 'hree 
!-' pecies. Height growth varied significantly 
with species and with nutrient solution . 

Fresh weights are shown in Tallie '2 On 

Table 2.-Fresh weights aftef 85 du .\'o; 
o ' 

I Sp«ia 
Tr"'m~nt . Ar-'or;-;;;~ ~ -(-",reola ~i~-; •• )'pw .. 1 M ... n 

Shoot Weights, Grams 

Water 1.2 1.4 7.2 TJ 
18-18-18 1.0 2.6 8.5 4.0 
I fi -5-11 1.0 1.4 32 1 !l 
7-6-19 2.7 7.7 14.4 " ; 

Mc,m }..') 3.3 8.3 

Root Weights, Grams 

Water 0.9 0.8 57 '2 ., 

13-1S-1S 0.7 1.4 5.6 2 '; 
] 5 5-5 0.7 0.6 1.5 0 '1 

7 -6-19 1.6 33 7.1 4 ' J 

Mean 1.0 1.5 50 
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ihe hasis of fresh shoot weight , the I hree spe­
cies differed significantly from each other, as 
clicl the four trentments. 

On the hasi s of fresh root weighl Eucalyp­
tus is significantly heavier than the other two 
species, which are not differen t from each 
other. Treatment. 15-5-5.is significantly poor­
er than water and 18-18-18, which in turn 
are inferior to 7-6-19. 

On th:· hasis of root-to-shoot ratio, Tahle 
3, the spe::ies did not differ significantly from 
c3ch other. The plants treated with fertilizer 
solut.ion did not differ from each 01 her, hut, 
treatment with 105-5-5 and 7-6-19 ga\'t' result.s 
which differed highly significantly from thl' 
Controls. 

Tahle 3.-·- Rnot-to-shoot ratio affer 85 days , 
fresh' weigh t. 

TrfOatmfOnt 

Wa ;er O.1'i 

lH-lH-18 0.7 

1.'i-5 ·!) 0.7 

7 -6-19 0.6 

Mean 0.7 

S,.f'd,·" 
( '~dr~la 

0.6 

D.6 

OJ; 

0.4 

0.;) 

1.11 

0 .7 

(l . :, 

OJ) 

0.7 

M"ft n 

0.8 

0.7 

06 

0.5 

The trends In dry weights follm\'l' c! tho~e 

for fresh weight. Howl'ver. as noll'd above 
individual seedling rools and ,.:h:m ,.: were n nt 
w~ighej dry and differenc3i- hns. d only on . 
total dry weights were not stn 1 isl i"a lly !' igni­
fi can{. 

Som '! visual differences werc n .. led . 

CI?drela m exicana produccd e:-"'dJenl leaf 
gl'.Jwth and vigor in solutions H)· 18-1 Hand 
7-6 ·19. 

Height ariGleaf growth of Euca/, fI/ us alba 
w ~r .) Except'onal un~er treatml'n l 7-6-19. 
T r2atmpnt ] 8-18-18 produced a reddening of 
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. the meristl'matic regions and a profuse grow.h 
·of branches. Treatment 15-5-5 produced much 
less growth and resulted in leaf burn :md 
curling of the tips of the upper leaves. 

Afrormosia plata growth consistE:d prima-
. rily of the development of leaves with very 
little stem growth. In addition the A/rormo­
sia seedlings suffered somewhat from what 
appeared to be sun scald. 

IHSCUSSION 

The three ohjedives of the study were 
fulfilled. hut the results were somewh3t un­
expected. 

Although the results of Vlam~ I't ::Il. 
(19,57) suggest high nitrogen and phospho­
rous levels promote rapid growth Mu('h w~s 

not the result in this study. 

Rela tively high p:>tas;;ium is e~pt.'C : ' d to 
;; timlliate mer:stematic development (Meyer 
and Anderson, 1939), bu.; shoot growth was 
i-it imulated more by potassium thali root 
grvwth. The g rcate3t ratio of roots-to hoot, 
i'n a fresh weight basis, was ohtained hy irr i­
gatin~ with plain -.:ap water. 
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