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Rad iat ive scatt ering in summer crop canop ies
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AUSTkACT . Sca ttering of radiation through crop canopies has bee n found 10 be linearly refuted
to the Ioliage characterist ics such as the foli age de nsity lind incl ination Index of fo liage in the PAR
range uud by second degree regression in the N IR range. The scat ter ing function presented higher
cum ula tive va lues in the near infrared (NUl) as com pa red to the visible (PAR) range. The scnucrt nu
wns hig hly depend ent on (he crop geometry with higher amo unt of sca ttering in vertica l inclined leaves
and pro urcsstvcly dec reased in crops wit h relativel y horizontal "nature of teuves.

I. Iuteuductlon

Scattering of rad iation thro ugh trunsnuss ron and
multiple reflecti on in crop ca nopies vary due 10 the
specific d ifferen ces in leaf arrangement and canopy
architecture (Mn ldu u 1965 , Bran dit and Tageyeva
1967, Gates et lit. 1965, Birkebak and Birkebak 1964 ) .

The behaviour of sca tte ring fu nction can be used in
ide ntifyi ng the relative dillerences in c,mopy arrange
ment. The radiative transfer in plant stands in very
complex as it depends on the amount of leaves and
othe r plant pa n s obscuring the beam. on the spatial
distribution and mutual shading of the leaves, on their
size ami orientation etc. An attempt has been made
here to understand the relationship between the scat
tering function of radiative transfer in crops and the
c:t nopy architecture of summe r crops.

2. Itndiatinn measurements

Radiation interception profiles were recorded with
delta-T devices tube solarirnetcrs and 15('0 spectre
radiom eter during noon hours al maximum leaf urea
index ( LA I) stage in maize, cow pea, mungbeun ,
sorghum. soyubcan, sunflower and maize-cowpea inter
cro pping at the Summer C rops Irrigation Research
Station, Waroona ( Lar . 33 deg, 5, Long. 115 deg.
48 min . E).

One lube sola rimcte r was sensit ive to total short
wave radiation from 0.35 Ii m, and the other, con
raining a Kodak Wratten 88A gelatin folter tube.
was sensitive NIR from 0.75 I'm to 2.5.u rn. PA R from

O.351'm to 0 .7 51'm wa s estimated as the difference ill
ou tput 01 two solarimeters (Szeicz <'I lit. 1984) .
Detector length was 85.8 cm an d bread th 2. 2 em with
a respo nse time 01 3 minutes for 99 per ce nt of radiu,
lion falling on th e se nsors. The tubes were mounted
horizontally side by side on a sloping stan d so th at ex
posure was same, a nd each lu be was flushed with d ry
air to avoid moisture condensation on their -inner
surface. When nOI in use the tu be co nta ining the
gelatin filte r was shielded with alumin ium loil to avoid
shrinkage 01 the filter.

Leaf area for each observation set was determined
using the leal area meter L1-3000. Stem area was
computed assu ming th e stem 10 be cylinder (diameter
.r height) . TI'e orientation of the leaves was ch arac.
rcrizcd by the mean leal inclin ation which was (Jeler
mined as the mean of the angles be tween the vertical
and norma l to the upper side 01 the leaf. In case of
lengthy leaves it was divided into 8 to 12 sagme nts .

Port able ISCO spectroradiometer fitte d with a fibre
optic extension cord having a 2 cm diam eter flat
senso r was used in recordin g the tran smitted radiation
at differen t foliage levels in d itfercm crops at maxi
mum LAI stage . Sensing head acted as a cosine filter
and confirmed to the La mb ert's cosine law. The
spec tral lransmission co vered the ra nge from 380 10
1550 nm with 1I 25 nm band pass in the PAR and
50 nrn hand pass in NIR range. R ad iat ion obscrva
tinns were recorded d uring local mea n lime of 11.30
10 13.30 hrs.
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