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P /Ivpose Of I he / nuest ig ation 

The app lica tion of water by rotary 
sprinklers in irrigation research o n 
srnu il experimental p lo ts has not 
proved to be sa tis fac tory. I t is not 
possible to ac hieve unifo rm coverag'c 
because the geome te ry of the pl ots 
d oes not provide the p roper overla p. 
a nd wind is a va r ia b le factor a ffec ti ng 
th e wate r distr ib ution . The large bo r­
d er areas necessa ry with ro tary s pri nk­
lcrx make inefficient use of th e a va il­
ab le land. The us e of sm all pl ots has 
an advantage for ad eq u a te repli cation, 
as so i ls Ill ay be more uniform o ve r a 
sm a l le r area . A sm a ll pl ot irrigati on 
a ppl icator was developed a t th e On­
tario Ag r icu ltu ra l College to meet 
t hese co n d iti ons as no o ther Sll i ta bl c 
::q u i pmcnt was a va i la b le . 

R rine io I)f L it erature 

Several a ttempts ha ve been made to 
co ns t r uct a sa tis fac to ry small p lot ir­
r igato r lo r the p recisio n ap p lication of 
wa ter. The mach ines ha ve generally 
been farge a nd not r eadil y ma neu ver­
able in th e field (I). The ra tes of ap­
pl icatio n o f wa te r were usu all y too 
h igh for m ed ium to fin e te x tu red 
so i ls (2) and the coeffic ie n t o f u n i­
Iormity ha s varied co nsidera b ly. Bean 
a n d W ells (l) d esigned a n irrigator 
that ope ra ted on fix ed rails with a 
movable boom . .'vi yers (2) a nd Spar­
row (3) designed a la rge m a ch in e 
havi ng an ove rhead t rack with a sing le 
sp ray bo om. The spray boom was 
ope ra ted by an ou tsid e po wer so urce 
suc h as a ga so line eng ine. Sparrow e t 
a l (4) d e vel oped a unit to irrigate to­
ba cco pl ots 22.5 feet by 52 fee t whi ch 
was quite large a nd requ ired tw o men 
t o operatc. 

Design of t lre l~q uipment 

Fo r irriga t io n ex per im e n ts in rod 
ro w ranges, staf f agro nom ists sta ted 
the m ini mum size for a su ita b le in­
d ivi dual pl ot shou ld b e 20 fee t by 12 
fee t. T h is m achine is d esigned tor 
such a p lo t size. The p rimary design 
re q u ireme n ts for the m ach in e were : 

(a) The a pp lica t io n of wa ter wit h­
in the infiltration ca pac ity o f the so il. 

(0) A hi gh coef fic ie n t of uniform ­
ity o f a p p lica t io n . 

(c) T o not be adversel y a ffec te d 
by wind. 

(d) T o o pe ra te a t a co ns ta nt pres­
su reo 

(e) To be h igh ly m a neu ver a bl e in 

the fie ld. 
(f) T o no t hav e a n adve rse affect 

u pan the crop or soi l. 

The sma II p lo t i rr ig-a t i ~)J1 a p pli ca to r 
as shown in Figure I co ns is ts o f a u in­
verted If-s haped membe r a t ea ch end 
whi ch is hel d ve rtica l by two para lle l 
tracks tw el ve leer in length . By a 

l-iq . I . Sc he mc t ic view of Sma ll Plot Irrigator . 

un iq ue design a rra ngeme n t the sp ra y 
booms are always the sa me dis ta nce 
over the cro p o n slo p ing grou nd, as 
the boom asse rnh ly is ad j us ta b le tor 
height at each e nd a nd m~y a lso be 
moved to accom moda te a Ii vc d egree 
slope a t ri ght a ngles to th e track as­
se m b ly . This fea tu re co ns ide rs the 
stage of growth or heigh t o f the cr op, 
as the b oom ma y be positioned at 
the proper sp ray h eight. The main 
frame is m ounted on four swivel­
type r u bber tired whee ls. The rear 
pair has a lock to be used wh en th e 
machine is being t ra nsported for some 
di st a nce. This sw ivel feature makes 
th e machine highl y maneu verable in 
the field. A tongu e is provided lor 
transportation. 

A tw o member IY2 in ch di amet er 
al u m in u m boom, each member 10 
feet long, is sus pe nde d bel ow a nd 
n ormal to the t rack asse m b ly. E ach 
boo m may be folded back a lo ng the 
machine for t ra nsport ing. There a re 
14 Spraying Syste m y.jTT fa n pattern 
eve n, nozzle s spaced 20 in ch es a part 
o n ea ch boom lrom which the water 
sprays upon the p lo t. 

W ater is su p p lied to the m achine 
from an ir riga tion m ain line through 
a length o f %-inc h h ose. A W atts 
I 35 H W combination pressure regula­
tor and strai ncr reduce the rna in line 
pressure a nd maintains a constant 
pressure a t the ma chi ne . T he wa ter 
is fed La the m oving booms th ro ugh 
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swive l co n nectors. Rubbe r hose would 
proba bl y serve as we ll and be m ore 
econo m ica l. 

A Ski n ner Sys te m, T yp e C Osci ll a to r 
was m od ified to su p ply the pow e r re­
q u ired to move t he boo m . This is a 
positive p ower, wate r dr ive n motor 
which was modified to o pe ra te at a 
lorward speed twice as grea t as the 
origi na I d esign a lid p rov ided a tor­
wa rd moti on of 0.8 feet per minu te to 
th e sp ra y boo ms. This was accom ­
plish ed b y adding a n additiona l dog 
to o pe ra te the seg me n t on both strok­
es of th e pi ston. T he water mo to r h ad 
a volum et r ic effic ie ncy at' 53 per ce n t 
and th e di scharge water is remov ed 
Ir om th e p lo t area by a smal l rub bel' 
hose . The speed o f o per a t io n is ad jus t­
a ble ove r a narrow ra nge . 

The wa te r m oto r turns a gear a nd 
ch a in as shown i n Fi gu re :Z . T h is in 

F- ig . 2. De ta il o f th e mo to r asse mbly . 

turn m oves a long roller link cha in 
whi ch moves ina g roove on the m ain 
track . T he carr iage for th e boom as­
se m bly is attached to a pin a ll th e 
ro ller cha in a nd is thereby mov ed 
back a nd forth along th e t rack. 

T est of Eq n itnnen t 

L aboratory tests 01 co m merc ia lly 
avai lab le nozzle tips showed that the re 
was a seven p er cen t va r ia tio n fr om 
the mean di sch arge be twee n individu­

. a l nozz le tips. Ma nv individ ual nozzle 
t ips were t hc u tested a nd 1'1 were 
se lec te d ha vin g a vari ation with iu o ne 
per cen t. 

The se lec te d n ozzles were a ttache d 
to the spray boom whi ch wa s then 
tested in th e labo ra tory [or unifo rm­
i ty 01 ove r lap a nd d ischarge. T his was 
test ed b y ca tc h ing the runoff in a 
se r ies o f sm a ll cans [1'011 1 a cor r uga t­
ed m etal she e t upon which the sp ray 
1'1'0 111 the boom wa s [ail ing. The co­
efficient o f u n if'orm i tv wa s d er crrn in ­
cd from the rei a t ionsh iP: 



-------- - - - --- ------- - - - - - - - - - -

x 
Cu = 1.0 

mn 

wh ere Cu is th e coefficient of unifor­
mity, n is th e number of observations 
and x is the deviation from the mean 
value m. A ser ies of Spraying System 
nozzles 141'1'- 800 15£ , gave a coeffi­
cient of uniformity of 0.96 at 40 
pounds per squ are inch and at a spray 
height of 25 inches. These are th e 
nozzle tips that were chosen for th e 
field trials. 

The ma chi ne was moved to th e 
field and the spray was measured tor 
uniformity by collec ting the water in 
a rectangular pattern of 35 open top­
ped cans. T he resulting depth of 
water was th en calculated for unifor­
mity of application. Test runs wer e 
made for varying wind conditions, 
operating pressures and spray height. 
It was not possible to duplicate the 
laboratory results in the field. The 
wind was responsible for a drop in 
the uniformity coeffic ien t to about 
0.70 as the Iine sp ray drifted consider­
ably. Reducing th e pressure to obtain 
larger drop sizes did not result in 
any appreciable improvement. A 
shield was then constructed to re­
duce the wind act ion with the result 
that a uniformity coe fficient of 0.90 
was easily obtained in the field with 
moderate wind speeds. This was an 
acceptable value. 

The computed precipitation rate of 
0.84 inches per hou r did not result 
in puddling of a n almost bare, loam 
soil. The application rate of 0.21 in-

Fig . 3. Small r.Ic t ir riqeto r in .ro osccrt posit ion. 

ches every 15 minutes to a small sec­
tion of soil apparently did not exceed 
th e infiltration ca pac ity uf th e soil. 
This a pplica t ion ra tc llIay be changed 
by using other nozzle tips. 

Conc lusio ns 

This machine was constructed pri­
marily for irrigation research work 
a ll sma ll plots. The machine is highly 
maneuverable in th e field and may be 
moved by hand by nut more than two 
men from plot to plot. In man y situ ­
ations on e man is adequ at e. The irri­
ga t io n water is applied uniformly 

(Continued from page 21) 

spectrulll with variations depending 
on the chemical coa tings. All tubes 
of this typ e require ballasts or con­
verters. 

" Day ligh t" or "Cool 'White" fluor­
escent units provide a broad spectrum 
of light and th ese are used extensively 
for plant growth purposes in green­
houses and growth rooms. To obtain 
more energy in th e red sector some 
incandescent lights are frequently 
used with the Fluorescent tubes. 

I_ight Int ensity 

As noted, th e maximum intensity of 
sunlight (50 0 Lat.) is about 10,000 
while moonlight is less than one-tenth 
of one foot candle. With a concentra­
ted assembly of in candescent bulbs 
an intensity of roughly 10,000 can be 
obtained but about ninety percent 
of th e en ergy is rel eased as heat and 
this presents cer ta in problems in 

When fluorescent tubes are instal ­
led in solid panels they produce 3,000 
to 4,000 foot ca nd les and with im­
growth rooms. 

provernents in equipment this may 
be exce eded . Mcrcurv bulbs will pro­
vid e IS,non I.c. and high er intensities 
in so lid panels. 

For spe cial investigat ion s it is de si­
rable to measu re energy in gra m ca l­
ories per sq uarc ccn ti met er lor eac h 
sect io n of the spectrum under co n ­
sid eration but foot candles a re satis­
factory as routine tests . H owever, a 
proper technique must be secured in 
ob ta in ing loot candle data and the 
ch aracteristics 01 equipment (cosine 
co rrec t io ns) should be not ed or the 
informa tion is of little va lue . 

Light and Plant Crou.th 

T he reb tionsh ip between the char­
ac ter ist ics 01 light and plant is so 
comp lex that current kn owl edge ol 
this subject is in effect primitive or 
eleme nt a ry. Accordingly, a ll dat a must 
be presented in general terms with 
provision for modifications. 

In gene ra l, light has a photo period 
effect on many plants invol vin g flow­
er ing and some features 01 vege tab le 
gro wth. However, varieties 01 soy­
beans may range Irom lon g to neu­
tral to short day plants. Heli copters 

23 

over th e plot for all sta ges o f plant 
growth. The rate of application may 
be varied to suit th e cro p and so il con­
ditions. The power sou rce requires 
little skill to operate and uses the 
same water supply as th at for the 
sp ray booms. Some care must be taken 
to sec that the discharge water is 
carried away from the experimental 
ar ea . This machine under average ir­
rig ation cond it io ns should cover three 
or Iour rep licates per da y. This would 
appear to be adequate for many ex­
p ~T llll en Is. 
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with electri c lights arc being used to 
promote vegetabl e growth in sug ar 
can e. 

For ph otosyn thesis some plants 
see m to prefer blue and red Iight ac­
cording to th e Hoover curve. How­
ever, some type or photosynthesis may 
take pla ce in evergreen trees without 
light. 

Wheat seems to desire an intensity 
or 2500 foot ca nd les at 25 degrees cen ­
tigrade, but nlany plants require mu ch 
less light. In general , lower tempera­
tures seem to he associated with lower 
light requirements lor many pl ants. 

Red and infra-reel light affects seed 
germination in lettuce and ultra-violet 
light Illay cause cond itions whi ch are 
not yet 1I nd erstooel. 


