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Abstract: Low light responses of eight garden pea genotypes were investigated in the present experiment in
terms of dry matter accumulation and partitioning in the plant. The light treatments consisted of (i) 100%
photosynthetically active radiation (PAR) measured in the open field and (ii) 25%, (iii) 50%, (iv) 75% reduction
of natural PAR obtained by using mosquito nets of variable color and mesh number. Among the genotype
tested in the experiment Per cent of dry matter allocation to leaf and stem was increased in IPSA1, P30, P51 and
local white due to reduction of PAR, whereas it was decreased in rest of the genotypes. Reducing light levels
to 25% PAR also increased the percent dry matter investment to seed, such as IPSA1, IPSA2, IPSA3 and J1,
whereas the investment to seed was less affected by reducing light treatment in P51 and local white. Most of
the genotypes (e.g. IPSA3, P30, P51, P52 and local white) showed increased total dry matter production (TDM)
under 75% PAR level compared to 100% but reduced with further reduction of PAR. The highest quantity of
reduction in TDM under 25% PAR level was found in IPSA3 (about 80%). The results lead to suggest that
among the eight garden pea genotypes tested in the present experiment P30 and local white performed better
under low light environment whereas IPSA3 was found as sensitive to reducing light intensity.
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INTRODUCTION is generally controlled by the nature, age and

The legumes are a very large group of plants second mainly due to dense plant population, intercroping,
only to the cereals as a source of food for man and his planting  geometry  and excessive vegetable growth
animals. The demand of legume crops is increasing rapidly which affects the crop performance through reducing
due  to  the  ever-increasing population. The production photosynthetic capacity of plant [2].
of   legume  crops   has to  be  increased.  The  important Garden pea grown at the low light  level  had
possible way for increasing the production of legume markedly different morphology and physiology from
crops may be growing associated with other crops/trees. those  grown under normal light. It influences plant
Legumes are potential intercrop, is commonly grown with height,  stem diameter, internode length, number of
tall growing crops or trees. Even through this system of primary branches per plant, leaf number per plant, leaf
intercropping gives additional yield advantage and size, thickness and leaf area etc which ultimately affect
monetary benefit. But  legumes  are sensitive to reduced the total dry matter production. Increased stem elongation
light level and often suffer due to shading caused by often accompanies moderate reduction in irradiance.
associated crop. Growth of autotropic plants is directly Variation  in  number  of  primary branches per plant due
and dramatically influenced by light intensity (i.e. to shading is important because it contributes maximum
quantum flux density) which is the driving force of towards the yield of grain legume  [3].  Generally  the
photosynthesis  and  provides nearly all of the carbon number of primary branches per  plant  decreases
and chemical energy needed for plant growth [1]. Yield gradually with the increases of shade levels. The shade
reduction by shading will depends upon  crop  species  as leaves are generally lacking in well-organized palisade
well  as  the  degree  of  shading. The degree of shading layer  (one or two) and the mesophyll consists primarily of

characteristics of upperstorey trees. Shading occurs
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spongy  cells  with  much  more intercellular air space The land was well prepared according to the design and
[4,5].  As a consequence, the shade leaves are thinner layout and fertilizers were applied as per recommendation.
with lower specific leaf weight [6]. Increased LAR The  plots  were  kept weed free by weeding frequently
occurring with reduced SLW of plant grown under low and irrigated whenever needed. Five plants from each
irradiance has been associated with reduced leaf treatment were selected for data collection. 
thickness [7]. The relative performance was calculated as Asana

Generally, adaptive responses of plant to low and Williams [13].
irradiance are increase of leaf area ratio, chlorophyll
content, leaf to stem mass and stem length. On the other
hand the adaptive responses also include decreased of
leaf thickness, chl a to b ratio and root growth relative to
shoot growth [7-10]. Therefore the present investigation
is carried out to identify the low light tolerant garden pea
genotypes by comparing the relative performance of eight The data on various parameters were statistically
garden pea genotypes under different levels of reducing analyzed by using MSTATC [14] software. The treatment
light and identifying the morphological and physiological means were compared by LSD test at 5% level of
parameters contributing to low light tolerance. significance.

MATERIALS AND METHODS RESULTS AND DISCUSSION

The experiment was carried out at the research plots Dry matter distribution to different vegetative and
of Bangabandhu Sheikh Mujibur Rahman Agricultural economic   organs   varying   significantly   in  different
University (BSMRAU), Salna, Gazipur. The study site is light levels (Table 1). Different genotypes also showed
located at 24º09' North latitude and 90º26' East longitude, variability in this regard. Dry matter distribution to leaf
at an elevation of 8.4 m above the sea level. The soil of was decreased under reduced light (25% PAR) condition
BSMRAU farm belongs to Salna series of shallow Red- in IPSA 2, IPSA 3 and J 1, where the distribution was
Brown Terrance soil type with silty clay in surface and increased in other genotypes (IPSA 1, P 30, P 51, P 52 and
silty clay loam in sub-surface region [11,12]. Local white), which may considered as an adaptive

Eight genotypes of garden pea used in the experiment were as follows:
Name of
the genotypes Characteristics
1. IPSA 1 Shorter plant, duration 70-80 days, Light-brown colored seed
2. IPSA 2 Shorter plant, duration 80-90 days, Green colored seed
3. IPSA 3 Tall and first growing, duration 100-110 days,

grey colored seed
4. P 30 Seed round and white in color
5. P 51 Seed wrinkled and brown in color
6. P 52 Seed wrinkled and brown in color
7. J 1 Height as like IPSA 3, pink colored flower
8. Local white Flower white in color, Brown colored seed

The  experiment  was  conducted  in  a  split  plot
design with three replications. Four light treatments were
assigned in main plots and eight varieties were arranged
in subplots. Individual plot consisted of 2 m long rows
accommodating 3 rows of each genotype. Natural light
was considered as 100% photosynthetically active
radiation i.e. 100% PAR. The main plot treatments were
four  light  levels,  such  as  T =  100%  PAR  (Control),1

T =  75%  PAR,  T =  50%  PAR  and  T =  25%  PAR.2 3 4

These  reduced  light  levels  were  created  by  using
nylon nets as compared to open field light (100% PAR).

mechanism for harvesting more light under reduced light
condition. Considering all genotypes the dry matter
distribution in to leaf was highest in P 52 at 50% PAR
level and lowest in Local white under control condition.
Shaded plants allocated relatively more dry weight to
produce leaf area than the plants grown at high irradiance
[4]. Considering all genotypes dry matter distribution in to
stem was increased at 25% PAR level in IPSA 1, P 30, P 51
and Local white, where the values were decreased in IPSA
2, IPSA 3, P 52 and J 1 genotypes. Dry matter distribution
in to stem was highest in J 1 at 75% PAR level and was
lowest in IPSA 1 at 50% PAR level. Investment of
photosynthates in to pod wall was significantly lower
under reduced light condition. But the investment was
much closer between control and high shade condition
(25% PAR) in IPSA 2, IPSA 3, P 30, P 52 and J 1. Normally
the thickness of pod wall decreases under reduced light
condition and the decreasing rate was very much higher
in IPSA 1 and Local white. The distribution of total dry
matter in to pod wall was maximum in IPSA 1 under
control condition and the value was lowest in P 51 at 25%
PAR  level  among the genotypes. Reduced light not only
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Table 1: Effect of different light levels on dry weight component of eight
garden pea genotypes at green pod stage 

Light Total dry % dry matter distribution to
levels matter -------------------------------------------

Genotypes (%PAR) (g plant ) Leaf Stem Pod wall Seed-1

IPSA 1 100 14.90 14.30 15.37 27.25 43.15
75 10.47 14.33 13.66 18.53 53.49
50 7.24 12.57 13.40 16.85 57.18
25 3.68 15.02 18.48 18.22 48.01

IPSA 2 100 17.37 15.20 20.90 10.88 53.08
75 15.30 13.66 19.61 13.40 53.33
50 14.25 11.23 18.32 10.25 60.21
25 5.93 12.48 15.01 10.62 61.89

IPSA 3 100 27.54 12.58 23.01 11.07 53.35
75 30.01 13.90 21.39 11.10 53.61
50 11.78 12.66 21.94 10.97 54.44
25 6.16 10.57 22.40 10.06 56.97

P 30 100 30.80 14.71 27.87 13.67 43.77
75 33.23 17.94 29.32 13.75 39.00
50 23.99 20.84 27.60 12.92 38.64
25 16.57 18.72 31.54 12.94 36.80

P 51 100 27.74 15.72 31.61 8.29 44.41
75 35.75 18.01 34.88 7.33 39.78
50 19.11 15.65 33.49 7.48 43.33
25 11.91 16.29 34.01 6.72 43.07

P 52 100 24.00 16.71 35.92 11.46 35.92
75 27.53 26.77 31.60 10.03 31.60
50 18.65 26.97 23.16 13.78 36.09
25 13.12 26.14 31.48 10.90 31.48

J 1 100 20.70 17.10 31.4 11.21 40.29
75 20.45 22.49 37.16 11.39 28.95
50 13.84 18.21 31.21 7.59 42.99
25 6.18 16.02 27.83 10.03 47.89

Local 100 14.06 8.68 14.58 18.78 57.97
White 75 22.00 12.68 19.73 14.82 52.82

50 11.28 12.85 20.21 13.03 53.81
25 7.78 12.85 19.02 12.47 55.66

LSD(0.05) 3.785 2.488 2.198 1.858 2.292
CV% 13.15 9.47 5.4 9.14 3.00

affects the biological yield but also economical yield. In
some cases, the investment in to seed was increased at
25% PAR, which was found in IPSA 1, IPSA 2, IPSA 3 and
J 1. The dry matter distribution in to seed was decreased
in P 30, P 52 and local white at 25% PAR level. This may
be  due  to  partitioning   of   biomass   from   vegetative
part  to  the  economic  parts  was  impaired  by  shading.
Th investment in to seed was highest in IPSA 2 (61.88%)
at 25% PAR level among the genotypes. Considering four
PAR levels the distribution of total dry matter in to seed
was less affected by shade treatment in IPSA 3, P 51 and
Local white. It is interesting to observe that dry matter
distribution in to seed is higher in those genotypes in
which drastic reduction in total dry matter was found at
25% PAR level. Dry matter accumulation rate was
considerably reduced in 45% and 75% of shading,
although there was very little difference between control
and 15% shading in mungbean [15]. Reduction in
mungbean dry matter due to shading has also been
reported by Kubota and Hamid [16].

Different PAR levels exerted significant effect in the
dry matter accumulation in leaf, stem and pod which
ultimately affects the total dry matter production (TDM)
of plant (Fig. 1). Normally TDM production was decreased
with decreasing light level. But most of the genotypes
(IPSA 3, P 30, P 51, P 52 and Local white) showed the
relative highest TDM production at 75% PAR level in
relative study. The TDM production decreased gradually
with decreasing light level in three genotypes (IPSA 1,
IPSA 2 and J 1). At the lowest light intensity (25%
PAR)the genotypes P 30, P 52 and local white produced
the higher dry matter compare to other at the same PAR
level. The genotype Local white produced 156% relative
TDM  at   75%   PAR   level.   Considering   all  genotypes,

Fig. 1: Relative total dry matter production in eight genotypes of garden pea as influenced by different light levels
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a drastic reduction in TDM (22 % of the control) under 6. Weaver,  J.E.  and  F.E.  Clements,  1978.  Light.  In:
high shade (25% PAR) condition was found in IPSA 3. Plant Ecology. Tata McGraw Hill Publishing Co. Ltd.
Dry matter accumulation in other way expressed the New Delhi. pp: 380-417. 
photosynthetic activity of the plant, which is dependent 7. Corre, W.J., 1983. Growth and morphogenesis of sun
upon light incident over the whole canopy. So, the and shade plants. Acta Bot. Neerl., 32: 49-62.
reduction in total dry matter under different reduced light 8. Boardman, N.K., 1977. Comparative photosynthesis
levels may be due to the insufficient light utilization by of sun and shade plants Annu. Rev. Plant Physiol.,
the plant. The largest relative TDM, therefore, suggests 28: 355-377.
the level of tolerance against the low light condition. 9. Fujita. K.K., G.K.O. Matsamoto and S. Ogata, 1993.
Genotypes P 30, P 52 and Local white showed better Effect of shading on growth and Di-nitrogen fixation
adaptation under low light environment by producing at of Kudzce and tropical pasture legumes. Soil Sci.
least 50% TDM at 25% PAR relative to that at 100% PAR. Plant Nutr., 39(1): 43-54.
Ratio of TDM at 25% PAR to 100% PAR was recorded to 10. Singh, S., 1994. Physiological response of different
be 0.25 and hence showed poor adaptation to low light in crop species to low light stress. Indian J. Plant
IPSA 1 and IPSA 3. Relative TDM ranged within 30 to Physiol., 37(3): 147-151.
43% in IPSA 2, P 51and J 1. 11. Brammer, H., 1971. Soil Resources. Soil Survey

REFERENCES Reports. UNDP/FAO.

1. Bjorkman, O., 1981. Responses to different quantum types. Soil Resources Development Institute (SRDI),
flux  densities.  In:  Physiological  Plant  Ecology Dhaka.
(O.L. Lange, P.S. Nobel, C.B. Osmand and H. Zioglor, 13. Asana, R.D. and R.F. Williams, 1965. The effect of
eds.). Part  I.  Springer-Verlag,  Berlin,  Heidelberg, temperature stress on grain development in wheat.
New York. pp: 57-107. Aust. J. Agric. Res., 16: 1-13.

2. Noggle,  G.R.  and  G.J.  Fritz,  1979.  Introductory 14. Russell, O.F., 1994. MSTAT-C v.2.1 (a computer
Plant Physiology. Prentice Hall of India Pvt. Ltd. based data analysis software). Crop and Soil Science
New Delhi. pp: 688. Department, Michigan State University, USA.

3. Hossain, S.M.A. and M.N. Bari, 1996. Agroforestry 15. Islam, M.T., 1994. Eco-physiological studies on
farming system. In: Haque, M.A. (ed) Agroforestry in photosynthesis and dry matter production in
Bangladesh. Swiss development corporation (SDC), mungbean. Ph. D. Diss. Kyushu Univ. Japan.
Dhaka. Bangladesh agricultural university (BAU), 16. Kubota, F. and A. Hamid, 1992. Comparative anlysis
Mymensingh, pp: 21-28. of dry matter production and photosynthesis

4. Allard,  G.,  C.J.  Nelson  and  S.G.  Pallardy,  1991. between mungbean (Vigna radiata (L.) Wilezek) and
Shade   effects   on    growth     of   tall   fescue:  I. blackgram (V. mungo (L.) Herpper) in different light
Leaf  anatomy  and  dry  matter  partioning. Crop Sci., intensities. J. Fac. Agr. Kyushu Univ., 37(1-2): 71-80.
31: 163-167.

5. Hart, J.W., 1990. Growth and development:
Photomorphogenesis. In:Light and plant growth.
Unwin Hyman Ltd., London. pp: 102-137.

Project Bangladesh. Agl. St. Pak. 6. Technical

12. Shaheed, S.H., 1984. Soils of Bangladesh. General Soil


