
HIND INSTITUTE OF SCIENCE AND TECHNOLOGY

INTRODUCTION

Paddy (Oryza sativa L.) environment in India is extremely
diverse, about 33 per cent are rainfed low lands, 45 per cent
irrigated, 15 per cent rainfed upland and 7 per cent in flood
prone area. The area under upland paddy is 0.78 million
hectares (Anonymous, 2012) and productivity was low 670 as
against 1776 kg/ha of an average production. The soils of
command areas are medium to deep black, calcareous and
clay with high pH (Vertisols). Therefore, rainfed low land paddy
varieties are not suitable for cultivation in upland condition. It
is also closely interlinked with various physiological processes
which influencing photosynthetic efficiency, partitioning of
dry matter becomes economically useful to other plant parts.
No clear cut morphological differences could separate tropical
paddy varieties to upland and lowland types. Any paddy
varieties grown in upland or flooded cultures differ distinctly
in grain and other characters.

In view of above, the present investigation was planned
to identify physiological desirable genotypes for the region
which could give better yield of upland paddy with the object
of production of dry matter and partitioning (source to sink
relationship) on physiological basis for varietal differences in
yield of upland paddy varieties.

RESEARCH  METHODOLOGY

A field experiment was conducted at Post Graduate
Institute farm, Mahatma Phule Krishi Vidyapeeth, Rahuri
during Kharif and was laid out in Randomized Block Design
with three replications and twelve upland genotypes and
varieties (treatments) having  plot size of 4.50 m × 2.70 m and
30 cm × 10 cm of plant to plant distance.

The dibbling method was used for sowing. Plant samples
were collected after 30 days of sowing and then at 30 days
interval for studying of dry matter accumulation, its
distribution among plant parts of different genotypes i.e. in
stem dry matter/ plant (g), leaf dry matter per plant (g), panicle
dry matter per plant (g) and total dry matter per plant (g) as
well as growth function such as absolute growth rate (AGR),
relative growth rate (RGR) and net assimilation rate (NAR).
AGR, RGR, NAR were calculated from total dry matter
accumulation by using following formula :
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Total chlorophyll content in the leaves was estimated at
30, 60 and 90 days after sowing (DAS) by spectrophotometer.
Grain yield in quintal per hectare was recorded after threshing
and cleaning.

Table 1 : Influence of physiological character (leaf character) on yield of upland paddy
Mean stem dry matter per

plant
Mean Leaf dry matter  per plant

(g)
Mean Panicle dry matter

per plant (g)
Mean Total dry matter (g)

Days after sowing Days after sowing
Days after

sowing
Days after sowing

Sr.
No.

Name of cultivar

30 60 90

At
harvest

30 60 90

At
harvest

90 105

At
harvest

30 60 90

At
harvest

V1 PBNR 89 II-6 0.19 3.96 7.78 8.94 0.45 3.82 7.50 5.70 0.65 4.69 8.60 0.64 7.79 15.86 21.19

V2 PBNR 89 II-53 0.36 4.24 6.95 8.46 0.40 3.17 6.53 3.34 0.80 4.26 8.13 0.77 7.40 14.29 20.35

V3 PBNR 90 III-64 0.23 2.40 12.44 13.67 0.35 3.87 7.13 3.00 0.72 3.37 7.96 0.61 6.24 20.30 24.57

V4 PBNR 90 III-4 0.21 4.92 7.95 9.23 0.29 2.38 4.55 1.85 0.42 2.73 9.15 0.47 7.48 12.94 20.19

V5 PBNR 90 III-11 0.27 5.13 6.44 8.95 0.37 2.34 3.05 2.09 0.55 5.09 9.88 0.61 7.43 10.40 20.86

V6 PBNR 90 III -10 0.08 0.40 1.68 4.48 0.45 3.13 1.98 1.11 0.76 6.25 10.14 0.54 3.70 4.62 15.65

V7 PBNR 89 I-3 0.015 2.54 6.23 9.19 0.25 3.75 4.68 2.74 0.80 7.13 9.25 0.37 6.29 11.72 21.13

V8 PBNR 93-9 0.19 1.83 6.71 8.24 0.43 4.26 5.23 4.13 0.64 4.36 6.36 0.59 6.05 16.26 18.65

V9 PBNR 93-4 0.24 2.16 4.55 5.54 0.54 5.19 6.17 5.95 0.41 5.15 6.81 0.76 7.34 17.18 18.25

V10 Sugandha (c) 0.28 3.27 8.20 9.18 0.50 4.14 6.10 5.80 0.55 6.75 7.16 0.78 7.40 21.12 18.80

V11 Parag (c) 0.15 1.63 4.52 5.44 0.34 3.95 6.09 2.48 0.44 4.80 6.72 0.48 5.56 9.01 14.60

V12 Basumati-370 (c) 0.18 0.91 6.74 9.60 0.28 2.24 3.96 3.57 0.74 5.78 6.44 0.45 3.13 13.18 19.57

Mean 0.20 2.78 6.68 8.41 0.39 3.52 5.25 3.48 0.62 5.03 8.04 0.59 6.31 13.96 19.65

SE ± 0.008 0.017 0.57 0.07 0.09 0.031 0.032 0.09 0.010 0.08 0.010 0.07 0.030 0.088 0.96

C.D. (P=0.05) 0.024 0.051 1.69 0.021 0.026 0.090 0.095 0.025 0.029 0.023 0.029 0.020 0.087 0.259 2.82

RESEARCH FINDINGS AND ANALYSIS

Dry matter accommodation and its distribution among
the plant part of different genotype at different stages of
growth are presented in Table 1-3.

Stem dry matter :
The data presented in Table 1 revealed that maximum

Table 2: Influence of physiological character (leaf character) on yield of upland paddy
Mean relative growth rate

(gg-1 day-1 )
Mean absolute growth rate

(g day-1 Plant-1 )
Mean net assimilation rate

(mgdm2 day-1 )
Mean total chlorophyll

content mgg-1 of Fresh weight
Days after sowing Days after sowing Days after sowing Days after sowing

Sr.
No.

Name of cultivar

30-60 60-90
90-

Harvest
30-60 60-90

90-
Harvest

30-60 60-90
90-

Harvest
30-60 60-90

90-
Harvest

V1 PBNR 89 II-6 0.036 0.23 0.005 0.23 0.26 0.036 22.56 39.81 24.60 0.30 0.72 1.25

V2 PBNR 89 II-53 0.032 0.19 0.005 0.19 0.22 0.032 13.89 15.32 16.14 0.28 0.66 1.35

V3 PBNR 90 III-64 0.033 0.14 0.002 0.14 0.45 0.033 15.54 39.23 30.52 0.51 1.09 1.32

V4 PBNR 90 III-4 0.039 0.24 0.006 0.24 0.18 0.040 42.15 32.86 55.48 0.41 0.73 1.25

V5 PBNR 90 III-11 0.036 0.35 0.007 0.35 0.07 0.036 17.45 74.29 49.23 0.51 1.35 1.42

V6 PBNR 90 III -10 0.027 0.35 0.017 0.36 0.03 0.027 60.78 10.47 13.09 0.55 0.94 1.14

V7 PBNR 89 I-3 0.042 0.31 0.009 0.31 0.17 0.042 17.42 40.17 23.3 0.32 0.65 1.43

V8 PBNR 93-9 0.032 0.08 0.002 0.08 0.33 0.033 18.61 42.27 27.70 0.57 1.08 1.29

V9 PBNR 93-4 0.032 0.033 0.010 0.03 0.32 0.032 15.41 60.32 18.27 0.37 0.95 1.43

V10 Sugandha (c) 0.030 0.043 0.007 0.04 0.44 0.031 18.91 17.17 30.21 0.54 0.82 1.02

V11 Parag (c) 0.035 0.183 0.006 0.18 0.11 0.035 14.12 43.20 14.33 0.33 0.55 1.45

V12 Basumati-370 (c) 0.028 0.187 0.005 0.18 0.35 0.028 10.12 47.38 18.90 0.29 0.51 1.01

Mean 0.034 0.19 0.007 0.198 0.249 0.034 16.49 39.75 24.74 0.42 0.84 1.28

SE ± 0.003 0.05 0.001 0.005 0.004 0.005 7.75 0.53 0.48 0.005 0.006 0.010

C.D. (P=0.05) 0.010 0.015 0.004 0.015 0.012 0.015 23.56 1.60 1.46 0.016 0.017 0.029
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dry matter per plant was in  PBNR -90 –III-64 (13.67 gram per
plant) at harvest followed by variety Basumati 370 (9.60 g/
plant). However, dry matter was noticed in variety Parag was
5.44 g/plant.

Leaf dry matter :
Maximum leaf dry matter was found in genotypes PBNR-

93–IV (5.95 g/plant) followed variety Sugandha (5.80g/plant)
as against least was noticed in genotypes PBNR -90 –III-10
(1.11 g/plant) at harvest.

Panicle dry matter :
Highest panicle dry matter was recorded in genotypes

PBNR-90 –III-10 (10.14 g/plant) followed by PBNR-90 –III-11
(9.88 g/plant) and against least was found in PBNR-93–9 (6.36
g/plant) at harvest.

Total dry matter :
Per cent partioning of total dry matter at harvest by

different plant part were in range of dry leaves 7.05 (PBNR-
90–III-10) to 32.5 per cent (PBNR-93–9) by dry stem 28.48 per
cent (PBNR -90–III-10) to 55.50 per cent (PBNR -90–III-64) as
against panicle contribution was maximum in PBNR 90–III-10
(64.46%) followed by PBNR -90 –III-11 (47.23%).

Absolute growth rate (AGR) :
Absolute growth rate at harvest was in range of 0.027 g

day-1plant-1 in PBNR -90–III-10 to 0.042 g day-1plant-1 in PBNR-
89–I-3.

Relative growth rate (RGR) :
The maximum relative growth rate was in PBNR-90–III-

10 (0.017 g g-1 day-1) followed by PBNR-93–4 (0.010 g g-1 day-

1) as against minimum relative growth rate was in PBNR -90–
III-64 and PBNR -93–9 (0.002 g g-1 day-1) at harvest.

Net assimilation rate (NAR) :
The net assimilation rate was in range of 13.09 to 55.48 g

dm day-1. The maximum net assimilation rate was in genotype
PBNR-90–III-4 (55.48 gdm day-1) followed by PBNR-90–III-
11, least net assimilation rate was in PBNR-90–III-10 (13 g dm
day-1).

Chlorophyll content :
Total chlorophyll content in leaves (Table 2) revealed

that the maximum chlorophyll content was in variety Parag
(1.45 mg g-1 leaves) and least in variety Basumati- 370 (1.01 mg
g-1 leaves).

Grain yield, biomass and harvest index :
The maximum grain yield per hectare was obtained from

variety Parag (29.13 q/ha) followed by variety Basumati – 370
(Table 3). In case of genotype 21.93 q/ha from grain yield was
recorded PBNR-89–II-6 followed by PBNR-93–9 (21.12 q/ha).
The maximum biomass yield was obtained from genotypes
PBNR-89–II-6 (98.74 q/ha) followed by PBNR-90–III-64 (97.61
q/ha). However, maximum harvest index ratio was in variety
Parag (31.62) followed by Basumati- 370 (24.18). Minimum was
recorded in genotype PBNR-90–III-10 (9.19).

On basis of above factor it is concluded that the growth
function viz., AGR, RGR, NAR are the characters which are
responsible for translocation and assimilation of source to
sink relationship. The yield contributing characters viz., stem
dry matter, leaf dry matter, panicle dry matter, total dry matter,

Table 3 : Mean grain yield, biomass and harvest index of different cultivar
Sr.
No.

Name of cultivar
Grain yield

(Q/ha)
Biomass yield (Q/ha) Harvest index

V1 PBNR 89 II-6 21.93 98.74 22.20

V2 PBNR 89 II-53 12.38 78.08 15.85

V3 PBNR 90 III-64 14.94 97.61 15.33

V4 PBNR 90 III-4 19.67 94.44 20.82

V5 PBNR 90 III-11 18.73 88.79 21.09

V6 PBNR 90 III -10 7.74 84.18 9.19

V7 PBNR 89 I-3 15.30 89.58 17.07

V8 PBNR 93-9 21.12 92.17 22.91

V9 PBNR 93-4 8.74 67.12 13.02

V10 Sugandha (c) 12.84 72.18 17.78

V11 Parag (c) 29.13 76.31 31.62

V12 Basumati-370 (c) 25.12 67.18 24.18

Mean 17.30 83.36 19.25

SE ± 0.371 0.44 0.332

C.D. (P=0.05) 1.11 1.34 0.97
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harvest index are responsible for yield in paddy. The variety
Parag recorded highest grain yield (29.13 q/ha) due to higher

harvest index and highest chlorophyll content (1.45 mg g-1

leaves).
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