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CONCEPT OF IDEAL PLANT TYPE (IDEOTYPE) IN HORSEGRAM
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Abstract: The concept of an ideal plant type in horsegram was studied based on crop growth rate (CGR),
net assimilation rate (NAR), lesf area index (LAI) and harvest index (HI). A plant type with peak CGR,
NAR and LAl at the middle growth period was found to be the best. Efficient partitioning of the total dry
matter produced towards the reproductive parts was very important for a higher harvest index.
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INTRODUCTION

Pulses are important sources of dietary protein.
Horsegram can resist severe drought conditions
and is often referred to as *poor man's pulse’
because of its low cultivation cost. Nonavai-
l[ability of high yielding srains and lack of
sufficient information for further improvement
prevent its extensive cultivation. The produc-
tivity of any crop community is dependent on
its inherent capacity for photosynthesis and
photosynthetic area developed. Thus, genotypic
variation in the productivity of a crop may be
related to parameters like net assmilation rate
(NAR), crop growth rate (CGR), leaf area
index (LAIl) and harvest index (HI). The
objective of this investigation was to evaluate
NAR, CGR, LAl and HI of 12 varieties of
horsegram and relate these to productivity.

MATERIALS AND METHODS

Field experiments were carried out in the ex-
perimental fields of the College of Horti-
culture, Vellanikkara, Trichur. Twelvevarieties
of horsegram were used for the study.The
seeds were sown in randomised block design
with two replications at a spacing of 30cm x
25cm. The plants were subjected to destructive
sampling at 10 days interval, starting from the
10th day of sowing. The plants were randomly
sdected and tagged. Three plants were up-
rooted at each sampling. The roots were not
taken. Then they were separated into stem, leaf
and reproductive parts (during reproductive
phase). All the components were dried at 80° C
for 48 hours and then weighed. CGR, NAR
and LAl were computed. Lesf area was

calculated according to the formula lesf area =
Length x breadth of terminal leaflet x 1.72
(Manian et al., 1990).

RESULTS AND DISCUSSION

In any crop, proper assessment of growth
pattern is very important for the evolution of
a good plant type. Various growth parameters
like growth rate, branching pattern, assmi-
lation rate, partitioning of assimilates etc. help
for the selection of an ideal plant type which
will be useful for further crop improvement.

Crop growth rate (CGR) is the dry weight
gained by unit area of the crop in unit time.
The results obtained indicated that CGR of all
the varieties increased steadily up to 40-50
days of sowing in short and medium duration
varieties and then rapidly decreased (Table 1).
Varietal differences were not significant during
the early stages. Of al the genotypes, V; (IC
No. R5) showed the highest CGR and V5 (IC
33050) the lowest during the mid-growth
phase (40-50 days in short duration types and
60-70 days in long duration types). The initial
dow increase in CGR up to 45 days could be
asociated with poor growth of the sem and
leaves. There was a rapid increase during the
next 10 days and this rapid increase resulted in
increased accumulation of dry matter in
reproductive organs. A higher NAR in turn
leads to increase in CGR. Koiler et al. (1970)
has reported similar observations in soyabean.

The net assimilation rate (NAR) is the increase
in plant weight per unit area of assimilatory
surface per unit time. The NAR showed a
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Table 1. Crop growth ratc at various growth stages, g m~ day '

M ) |

| Geno- Interval of sampling, days
type = P NV S — = L ——— = — s |
10-20  20-30 © 30-40 = 40-50 50-60 60-70 70-80 80-90  90-100  100-110  110-120 |

.
V6 026 087 158 467 © 693 1043 ' 1284 @ 1252 287 041 041
V22 . 0.31 095 @ 194 952 609 @ 571 ' . |
V3l 020 055 152 861 045 1287 432 i |
‘ Vi 023 081 124 1125 1009 11.82 975 318 ' - |
i V35 019 049 136 812 753 11.87 334 _ |
i V37 | 030 046 @ 144 783 557 . 18.91 = 1675 1344 1235 788 281 |
| V40 013 277 462 100 790 425 | e i !
Va2 0% 055 542 0% 756 746 496 '
VA3 03 285 745 1618 943 762
V44 027 | 109 772 MU® | 1126 | 419 347 ' b hi - "
| Vs 023 061 184 13 468 736 639 | Ay s

| V49 0.17 057. - 4.71 9.56 4.62 8.22 8.4 397

Table 2. Net assimilation rate at various growth stages, g m* day’'

‘ Geno- Interval of sampling, days ‘
type p —r— v e — L SR W S——— D S =, — —— - .
‘ 1020 20-30 + 3040 40-50 5060 @ 6070 ; 70-80 : 8090  90-100 @ 100-110 110~120|
‘ V6 0.18 0.14 : 0.16 020 0.11 0.20 0.19 0.02 0.01 0.01 0.01 ‘

| V22 021 0.16 : 0.14 031 0.25 0.13 - -

V3l 0.18 0.18 : 0.18 0.29 0.22 0.18 0.08 - 5 .

i va o1 o0 017  om 017 014 o001 I
| vis 014 008 008 02 015 025 008 . -
I. Va7 020 006 o0l o012 023 033 00 012 00l ool 001
L vao 018 012 084 148 072 009 . i ' e
| va2  ol0 009 007 02 021 015 009 001 - .
vaa 00l o1s 009 031 © 01l 002 007 007 o -

i V46 0.14 009 = 0.29 0.22 0.14 0.11 0.11
|

V49 0.12 0.16 0.14 0.18 0.12 0.16 0.15 0.77
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Table 3. Leaf area index at various growth stages

Geno-

type

10 20 30 50

V6 008 '@ 0.12 0.26 0.31 128 .
V22 001 @ 0.12 0.57 129 131

! Vil 0.01 0.08 0.25 1.53 157

‘ V34 0.01 0.48 143 2.03 2.94 |

! V35 0.01 0.47 0.88 1.15 i 1.22

: V37 0.01 0.12 035 0.87 147

‘ V40 0.01 0.60 141 1.85 2.98
V42 001 0.10 123 1.50 | 1.51

‘ V43 005 = 0.10 0.24 136 2.15

| Va4 0.01 0.27 0.09 143 .; 148

i V46 0.01 0.29 1.00 1.26 1.29

. V49 0.09 0.23 1.00 1.56

136 i

decrease at the initial stage, then increased to
a peak value at 4050 days for short and
medium duration varieties and 60-70 days for
long duration genotypes. Then there was a
decline (Table 2). The peak was highest for
V,(IC No.24) and lowest for V,,(IC 22804)
at mid-growth phasc. The initial decline in
NAR might he due to excessive mutual shad-
ing and an increase in old leaves with low
photosynthetic  efficiency. Kalubarme and
Pandey (1979) and Saini and Das (1979) have
recorded a similar trend in greengram.The
increese in NAR during middle stage may he
the result of greater demand for assimilates by
the rapidly growing seeds. An increase in the
production of photosynthates by green pods
could be another reason as observed by Kollar
t>tal. (1970) in soyabean.

LAl aso showed a similar trend, increasing
right from the initial stages, reaching a peak at
40-50 days after sowing (DAS) and then
decreasing slightly (Table 3). V,, (IC No. 24)
had the maximum LAIL V. (IC 33050) had

Days after sowing

60
142
129
156
294
127
173
1.49
144
1.90
1.46
1.27

151

107

70 80 100
199 1% 195 194 195 19
127 |
1.41 :
253 15 = 140 . y ‘
120 : . ‘
210 207 200 1% 1% -
1.13 .
1.39 . . il ‘
179 - T
142 121 10 !
126 117 ;
148 13 100 i ‘

the lowest value, at the middle growth period.
The highest value of NAR also, recorded by
V. indicates a positive association between
the two parameters LAl and NAR. An incre-
ae in LAl causes an increase in photosyn-
thetic area and thus the net assimilation
increases. During the final stages the decline
shown might be due to the presence of older
leaves, which do not retain photosynthetic effi-
ciency but have respiration activity. Similar
findings were reported by Prasad el al. (1978)
in gram, Kalubarme and Pandey (1979) in
greengram and Mehra et al. (1987) in pigeon
pea.

Harvest index (HI) which is the ratio of eco-
nomic yield to biological yield was also calcu-
lated. This was aso highest in V,, (IC No.24)
(Table 4). In this genotype total dry matter
(TDM) was not very high, but the better parti-
tioning of the photosynthates to the reproduc-
tive parts (178.19 g of seeds per unit area of
land and 255.7 g of TDM per unit area of
land) resulted in a higher HI. In genotypes



V4, (TCR 723; 1C 241) and V., (TCR 364; IC
No. R5) which showed higher TDM values,
the partitioning to the reproductive dry matter
was very low thereby leading to a lower
harvest index. In these genotypes, a higher
percentage of TDM has been produced during
preanthesis stage. LAT and NAR were aso
low in these cases. The importance ol efficient
partitioning of dry matter for higher harvest
index had been reported by Prasad e «l.
(1978) in gram, Kalubarme and Pandey (1979)
in greengram, Uprety 21 al. (1981) in soya
bean, Mehra (1987) in pigeon pea and Singh
(1990) in horsegram. The present findings are
in accordance with these.

Thus a plant type with the maximum lcal area
and highest net assimilation rate during the
middle of its growth phase (40-50 days in
short and medium duration varieties) will be
the ideal one for good performance. There
should be an efficient partitioning of photosyn-
thates towards the reproductive parts which is
very important for higher HI. Future
selections in horsegram should be based on
these aspects.
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