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ABSTRACT

Lamb’s quarters (Chenopodium album L.) is a minor leafy vegetable has rich
of minerals, vitamins, flavonoids etc. in which, the studies on establishment
methods, spacing and pinching showed significant differences in plant
growth, flowering habit and seed yield. In this regard, the direct sowing of
seeds had greater effect on plant height (129.2 cm) and seed yield (2092 kg
ha*) compared to transplanting of seedlings. Among different spacings, wider
spacing (60 x 45 cm) recorded the highest plant height (127.9 cm), more
number of primary (15) & secondary branches (111), maximum inflorescence
length (23.2) and maximum seed yield plant® (32.9 g) compared to other
spacings. However, closer spacing (30 x 15 cm) has recorded maximum
seed yield ha* (2337 kg) because of more population. Also, pinching on 30
days after sowing (DAS) has showed highest number of secondary branches
(94.5) and seed yield plant*(27.4 g) compared to pinching on 40 DAS and
without pinching. Nevertheless, these results indicate that the direct sowing
with closer placing (30 x 15 cm) and pinching on 30 DAS were found to be

more suitable for earning higher seed yield in lamb’s quarters.
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INTRODUCTION

Lamb’s quarters (Chenopodium album L.) is
a minor leafy vegetable, belongs to the family
Amaranthaceae. It is the fast growing annual plant,
grown well in tropical and sub-tropical region with
soil rich in nitrogen. It is cultivated in wider range
so its native is obscure. Hence, as described by
Linnaeus, it is believed that lamb’s quarters may
be of European origin. This species has several
subspecies, which cannot be differentiated easily.
The crop is grown for various purposes like food,
fodder and also for its medicinal purpose in Asian
and African countries. In India, it is highly cultivated
in Northern region, where winter season is most
suitable. However in South India, it can grown
throughout the year and the people consume it as
leafy vegetable. In Tamil Nadu, it is commonly called
as ‘Paruppu keerai’ or ‘Chakravarthi keerai’.

The crop has recently gained worldwide attention
due to its nutritional value. Economically, the leaves
and stems are used as vegetable, either raw or
cooked and the tender leaves are used in many
Indian dishes. Seeds also used as food material
and it can be grown as a pseudo-cereal. In the
Himalayan region, it is considered as an important
subsidiary grain crop, as a pot herb for secondary
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fodder and salad dressings (Bhargava and Obhri,
2007). The leaves are rich in vitamin A and C,
essential oils, minerals particularly potash and
considerable amount of albuminoids and nitrogen.
The root contains saponin and two flavonoids viz.,
‘kampferol’ and ‘quercetin’. Therefore, it is widely
used in folk medicine around the world. Particularly,
itis used in the treatment of rheumatism, bug bites,
sun stroke, urinary problems, skin problems etc.
Also, the plant has medicinal values like laxative
property and act as blood purifier and anti-ulcer
agent (Sanwal, 2008). Therefore, considering its
importance and economical value, Tamil Nadu
Agricultural University (TNAU) has released a variety
in Lamb’s quarters (Chakravarthi keerai) named
‘Ooty (Ck) 1'. This variety is rich in protein (22
%), zinc (23 ppm), calcium (0.84 %), magnesium
(0.58%) and iron (474 ppm). Plant density and
geometry are important factors that decides the
seed yield and quality. The plant density get altered
by the spacing followed during sowing or planting.
The plant height and its geometry can also be altered
by pinching of the apical meristem. Generally, plant
height and number of branches are increased with
decrease in plant population due to competition
for photosynthetically active radiation (Maboko and
Du Plooy, 2009). Therefore, the studies on altering
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the plant population and geometry are required to
harvest the higher seed yield.

The lamb’s quarters crop is mainly propagated
through seeds. However, there are no studies on
the seed production techniques to get higher seed
yield. Therefore, studies were conducted to assess
the effect of transplanting, spacing and pinching
on plant growth and seed yield in lamb’s quarters.

MATERIAL AND METHODS

The seeds of lamb’s quarters (Chakravarthi
keerai) var. Ooty (Ck) 1 were obtained from the
Horticultural Research Station, TNAU, Ooty. The
experiment was conducted in the Department of
Seed Science and Technology, TNAU, Coimbatore
during the year 2018 - 2019 by following split split
plot design with the plot size of 3m x3 m.

The seedlings were raised in the protrays with pot
mixture of cocopeat and vermicompost (3:1). Twenty
days old seedlings were used for transplanting. The
crop was established through direct sowing (M,) and
transplanting (M,) in the field at different spacings
viz., 30 x 15 cm (S,), 45 x 30 cm (S,), 60 x 45 cm
(S,)- Also, it was ensured with the required plant
population of 200 (30 x 15 cm), 66 (45 x 30 cm)
and 33 (60 x 45 cm) plants plot™.

Pinching was done on 30 days after sowing (DAS)
or 50 days after planting (DAP) (P,) and pinching
on 40 days after sowing (DAS) or 60 days after
planting (DAP) (P,). In which, the apical growing
shoot tip of about 5 cm length were cut manually
by sharp knife. Along with unpinched crop (P,),
the pinched crops were maintained by adopting
recommended package of practices prescribed
by TNAU, Coimbatore. Flowering, plant height,
inflorescence length, number of branches and
yield characters were recorded in all treatments by
tagging ten plants in each plot. The mean data was
calculated for each treatment and used for analysis.
The data collected were statistically analysed (Panse
and Sukhatme, 1967) and the critical difference
values were calculated at 5 % probability level.

RESULTS AND DISCUSSION

The results on effect of transplanting, spacing
and pinching in lamb’s quarters have showed
significant differences on plant growth, flowering
and seed yield. In which, the direct sown plants
have recorded maximum plant height (129.2 cm)
compared to the transplanted plants (111.6 cm).
Particularly, the direct sowing of seeds at 60 x
45 cm spacing without pinching have recorded
the maximum plant height (142.1 cm) when
compared to other treatments. While, the seedlings
transplanted at 30 x 15 cm spacing and the apical
shoots were pinched on 50 DAP had shortest plants
(97.3 cm) (Table 1).
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The increased plant height in wider spacing
might be due to less competition between plants
for the space and nutrients. Also, plant height was
increased with decrease in plant population due to
competition for photosynthetically active radiation
(Maboko and Du Plooy, 2009). Also, the apical
dominance of the plants might be the reason for
the increased height in the un-pinched plants.
Similarly, the seeds sown directly in the field and
plants allowed without pinching have recorded the
maximum inflorescence length (47.5 cm) followed
by the transplanted plants with no pinching (43.3
cm). Consequently, the pinching has resulted the
reduction in inflorescence length irrespective of the
spacings (Table 1).

However, the number of primary branches (14)
and secondary branches plant? (100) were more
in the direct sown plants. In addition, the primary
branches were more (20) in the plants raised by
direct sowing under wider spacing (60 x 45 cm) and
without pinching. Similarly, this wider spacing with
pinching on 30 DAS has recorded the maximum
number of secondary branches plant? (133)
(Table 2). This might be due to the arrest of the
apical dominance and induction of more lateral
buds. However, the plants without pinching have
resulted lesser secondary branches (54) invariable
to the method of planting.

Thus, the highest plant height was observed in the
plants without pinching due to apical dominance but
number of secondary branches was more in pinched
plants. The pinching was known to accumulate more
photosynthates which are utilized for production of
more number of flower bearing secondary branches
which ultimately leads to higher seed yield (Pathania
etal.,2000). Decrease in plant height with increased
number of leaves and branches due to pinching
were studied earlier by Ahmad et al. (2007) and
similar event of production of more number of
secondary branches were recorded in the lamb’s
quarters also. The effect of pinching might be due
to cell division in meristematic region which leads
to production of large number of healthy branches
and flowers results in increased seed yield (Irwin
and Aarssen, 1996). Similar results were observed
in broccoli (Ghimire et al., 1993; El-Yazied et al.,
2007), spinach (Waseem et al., 2000; Bharad et
al., 2013), okra (Sajjan et al., 2002), chick pea
(Baloch and Zubair, 2010), fenugreek (Vasudevan
et al., 2010; Krishnaveni et al., 2016) and daincha
(Nayak et al., 2017). Any change in the proportion of
shoot and root growth was affected the crop growth
(Arkin and Taylor, 1981). Direct seeded plants have
more balance root and stem than transplanting,
which leads to more dry weight to fruit and seeds
(Leskovar and Cantliffe, 1993).



Table 1. Effect of transplanting, spacing and pinching on plant growth in lamb’s quarters (Chakravarthi
keerai) var. Ooty (Ck) 1

Plant height (cm) Inflorescence length (cm)
Main Main
Treatments Sub-sub M, M, sxp (mean) M, M, sxp (mean)
M X S X P (mean) M X S X P (mean)
S, P, 129.6 109.6 119.6 47.5 43.3 45.4
P, 118.3 97.3 107.8 34.1 32.4 33.3
P, 120.3 101.2 110.7 31.3 27.2 29.3
S, P, 136.5 117.5 127.0 42.2 40.4 41.3
P, 123.8 107.9 115.8 25.5 24.5 25.0
P, 126.6 111.2 118.9 23.1 20.3 21.7
S, P, 142.1 126.3 134.2 38.2 35.9 37.0
P, 131.2 115.4 123.3 18.4 17.2 17.8
P, 134.4 118.3 126.3 15.0 14.5 14.7
Sub M X S (mean) S (mean) M X S (mean) S (mean)
S, 122.8 102.7 112.7 37.7 34.3 36.0
S, 128.9 112.2 120.6 30.3 28.4 29.4
S, 135.9 120.0 127.9 23.9 22.6 23.2
Sub-sub M X P (mean) P (mean) M X P (mean) P (mean)
P, 136.1 117.8 126.9 42.7 39.9 41.2
P, 124.5 106.9 115.7 26.1 24.8 25.4
P, 127.1 110.3 118.7 23.2 20.7 21.9
Main M (mean) 129.2 111.6 M (mean) 30.6 28.4
For comparing means of SEd CD(P= 0.05) SEd CD (P=0.05)
Main (M 0.2 1.7 0.3 NS
Sub (S) 0.6 2.0 0.5 1.5
Sub-sub (P) 0.9 2.9 0.6 2.1
MXS 0.7 NS 0.3 NS
MXP 1.0 NS 0.4 NS
SXP 1.3 NS 0.5 1.6
MXSXP 1.8 NS 0.7 NS
M_ - Direct sowing S, - 30 x 15 cm P_ - No pinching
M2 - Transplanting 82 -45x 30 cm P2 - Pinching on 30 DAS / 50 DAP
83 -60x45cm P, - Pinching on 40 DAS / 60 DAP
Direct sown plants have strong root system, while the plant growth, seed development and subsequent
transplants may developed distinctive root system by seed yield (Thomas et al., 1982; Stoffella et al.,
the early modification of root which ultimately affect 1988; Leskovar et al., 1989).
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Table 2. Effect of transplanting, spacing and pinching on branching habit in lamb’s quarters (Chakravarthi

keerai) var. Ooty (Ck) 1

No. of primary branches plant?

No. of secondary branches plant*

Main Main
Treatments  Sub-sub M, M, S X P (mean) M, M, S X P (mean)
M X S X P (mean) M X S X P (mean)

S, P, 13 10 12 65 42 54
P, 9 5 7 83 57 70
P, 11 7 9 78 50 64

S, P, 18 13 15 90 66 78
P, 12 8 10 105 82 94
P, 13 9 11 100 76 88

S, P, 20 15 18 114 93 103
P, 15 11 13 133 107 120
P, 16 12 14 123 99 111

Sub M X S (mean) S (mean) M X S (mean) S (mean)
s, 11 7 9 75 50 63
S, 14 10 12 98 75 87
S3 17 13 15 123 100 111

Sub-sub M X P (mean) P (mean) M X P (mean) P (mean)
P, 17 13 15 90 67 78
P, 12 8 10 107 82 95
P, 13 9 11 100 75 88

Main M (mean) 14 10 99 75

For comparing means of SEd CD (P=0.05) SEd CD (P=0.05)

Main (M 0.1 0.5 0.3 1.9

Sub (S) 0.1 0.2 0.5 1.6

Sub-sub (p) 0.1 0.4 0.7 2.3

MXS 0.1 0.2 0.5 NS

M XP 0.1 NS 0.7 NS

SXP 0.2 0.4 0.9 NS

MXSXP 0.2 0.7 1.3 NS

M, - Direct sowing S1 -30x15cm P_ - No pinching

M2 - Transplanting S2 -45x30cm P2 - Pinching on 30 DAS / 50 DAP

83 -60x45cm P3 - Pinching on 40 DAS / 60 DAP

Maboko and Du Plooy (2008) reported that the
increase in plant spacing was found to increase in
canopy width, leaf number, leaf length and leaf fresh
and dry mass. Generally, plant height and number
of branches were increased with decrease in plant
population due to competition for photosynthetically
active radiation and similar findings were noticed in
lamb’s quarters also.
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In addition, direct sown plants showed lesser
number of days for 50 per cent flowering (42) when
compared to transplanted plants (59). Similarly,
the direct sown plants took lesser number of days
to maturity (107) compared to transplanted crops
(136) (Table 3). Specifically, the crops raised with
wider spacing (60 x 45 cm) and no pinching have
recorded minimum days (102) to maturity.



Table 3. Effect of transplanting, spacing and pinching on flowering and maturity of lamb’s quarters

(Chakravarthi keerai) var. Ooty (Ck) 1

Days to 50% flowering

Days to maturity

Treatments Sub-sub Main Main
M, M, S X P (mean) M, M, S X P (mean)
M X S X P (mean) M X S X P (mean)
S, P, 44 60 52 108 137 122
P, 43 58 50 109 137 123
P, 41 56 49 106 135 120
S, P, 37 60 49 109 136 122
P, 42 58 50 109 139 124
P, 44 60 52 109 137 123
S, P, 42 62 52 102 134 118
P, 44 58 51 106 138 122
P, 42 60 51 108 135 122
Sub M X S (mean) S (mean) M X S (mean) S (mean)
S, 43 58 50 107 136 122
S, 41 59 50 109 137 123
S, 43 60 51 105 136 121
Sub-sub M X P(mean) P (mean) M X P(mean) P (mean)
P, 41 61 51 106 136 121
P, 43 58 51 108 138 123
P, 42 58 50 107 136 122
Main M (mean) 42 59 107 136
For comparing means of SEd CD (P=0.05) SEd CD (P=0.05)
Main (M 0.1 1.0 0.4 2.8
Sub (S) 0.8 NS 0.6 1.9
Sub-sub (p) 1.1 NS 0.8 2.7
MXS 0.7 NS 0.6 1.7
M XP 1.0 NS 0.8 2.5
SXP 1.2 NS 1.1 3.1
MXSXP 1.7 NS 1.5 4.3
M, - Direct sowing S, - 30x15cm P - No pinching
M, - Transplanting 82 -45 x 30 cm P, - Pinching on 30 DAS / 50 DAP
S,-60x45cm P, - Pinching on 40 DAS / 60 DAP

The highest seed yield plant? was recorded in
direct sowing method (28.3 g) when compared with
the transplanting method (18.9 g). Also, the plants
grown under wider spacing (60 x 45 cm) and pinching
on 30 DAS have resulted the maximum seed yield
plant? (40.5 g) (Table 4). This might be due to the
production of more number of secondary branches
by pinching operation which was discussed earlier.
The least seed yield plant* (6.3 g) was recorded in
the transplanted plants grown under closer spacing

(30 x 15 cm) and without pinching. Transplanting
shock, lesser space and production of lesser number
of branches might have caused reduction in yield in
these closer spaced transplanted plants. Although,
maximum yield was recorded in direct sown (2092
kg hat) crop when compared to transplanted (1362
kg ha) crop. In addition, the crop raised with closer
spacing (30 x 15 cm) and pinching on 30 DAS
have recorded maximum seed yield (3683 kg ha)
(Table 4).
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Table 4. Effect of transplanting, spacing and pinching on seed yield in lamb’s quarters (Chakravarthi
keerai) var. Ooty (Ck) 1

Seed yield plant? (g) Seed yield ha? (kg)
Main Main
Treatments Sub-sub
M, M, S X P (mean) M, M, S XP (mean)
M X S X P (mean) M X S X P (mean)
S, P, 10.2 6.3 8.2 1708 1050 1379
P, 22.1 13.0 17.5 3683 2166 2925
P, 20.3 12.2 16.5 3388 2027 2708
S, P, 23.2 12.1 17.6 1546 810 1178
P, 33.3 22.8 28.1 2237 1520 1878
P, 31.3 20.3 25.8 2086 1353 1720
S, P, 35.0 21.2 28.5 1283 779 1031
P, 40.5 32.6 36.5 1487 1349 1418
P, 38.5 29.8 34.1 1411 1206 1309
Sub M X S (mean) S (mean) M X S (mean) S (mean)
S, 17.5 10.4 14.0 2926 1748 2337
S, 29.3 18.4 23.8 1957 1227 1592
S, 38.0 27.9 32.9 1394 1111 1252
Sub-sub M X P(mean) P (mean) M X P(mean) P (mean)
P, 22.8 13.2 18.0 1512 879 1196
P, 32.1 22.8 27.4 2469 1678 2074
P, 30.0 20.8 25.4 2295 1529 1912
Main M (mean) 28.3 18.9 2092 1362
For comparing means of SEd CD (P=0.05) SEd CD P=0.05)
Main (M) 0.3 2.0 9.3 56.6
Sub (S) 0.4 1.2 26.4 86.3
Sub-sub (P) 0.5 1.6 37.4 122.1
MXS 0.2 0.8 32.0 93.6
M XP 0.4 NS 45.3 NS
SXP 0.5 NS 55.5 162.2
MXSXP 0.7 2.0 785 229.4
M1 - Direct sowing S1 -30x15cm P1 - No pinching
M2 - Transplanting 82 -45x 30 cm P2 - Pinching on 30 DAS / 50 DAP
S,-60x 45 cm P, - Pinching on 40 DAS / 60 DAP
More plant population might be the cause for highest plant growth and seed yield compared
the increased yield per unit area. However, the to transplanted in lamb’s quarters. The similar
crop raised under wider spacing (60 x 45 cm) and results were found in bell pepper (Leskovar and
without pinching have recorded the least seed yield Cantliffe, 1993) but controversy result was reported
(779 kg hat) due to the lesser plant population in in amaranthus (Manikandan and Srimathi, 2015).
an unit area. The rate of root production has a direct Plant density is an important factor that decides the
influence on nutrient acquirement and successive seed yield and quality. The plant population gets
crop yield (Barber and Silberbush, 1984). This altered by the spacing followed during sowing or
might be reason for direct sown crop which had planting. Closer spacing has highest plant density
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contributed to higher seed yield compared to wider
spacing (Maboko and Du Plooy, 2009). Similar
findings were noticed in lamb’s quarters in which
the higher plant population (200 plants in 9 m?)
tends to increase the seed yield compared with
wider spacing.

An increasing plant density does not affect the
performance of individual plant while, the plant
density stays below the level at which competition
occurs between plants (Foidl et al., 2007) and
occurrence of such event cannot be ruled out in
the current study. Also, the plant growth parameters
were found maximum in wider spacing (60 x 45
cm) but it couldn’t able to compensate the yield
received by the closer spacing (30 x 15 cm). The
similar results of growth and yield differences were
observed in moringa (Foidl et al., 2001; Foidl et al.,
2007), lettuce (Moniruzzaman, 2006), onion (Umesh
Thapa et al., 2004) and amaranthus (Ananda and
Dhanapal, 2006).

CONCLUSION

It is concluded that the direct sowing of lambs
quarters seeds in the spacing of 30 x 15 cm and
pinching on 30 DAS are suitable for getting higher
seed yield.

REFERENCES

Abdul-Baki, A.A. and J.D. Anderson. 1973. Vigor
determination in soybean seed by multiple criteria
1. Crop Sci., 13(6): 630-633.

Ahmad, |., Ziaf, K.,Qasim, M. and M. Tariq. 2007.
Comparative evaluation of different pinching
approaches on vegetative and reproductive growth
of carnation (Dianthus caryophyllus). Pak. J. Agri.
Sci., 44 (4): 563-570.

Ananda, M.R. and G.N. Dhanapal. 2006. Effect of
spacing and nutrient levels on growth and yield of
grain amaranthus (Amaranthus hypochondriacus).
Mysore J. Agric. Sci., 40 (2): 170-172.

Arkin, G.F. and H.M. Taylor. 1981. Modifying the Root
Environment to Reduce Crop Stress. American
Society of Agricultural Engineers, St.Joseph.

Baloch, M.S. and M. Zubair. 2010. Effect of nipping
on growth and yield of chickpea. J. Anim. PI. Sci.,
20 (3): 208-210.

Barber, S.A. and M. Silberbush. 1984. In Roots, Nutrient
and Water Influx and Plant Growth. Am. Soc.
Agron., Madison, Wisconsin. ASA Special Publ.No.
49: 65-87.

Bharad, S.G., Korde, S.D., Pravina, S. and M.N. Baviskar.
2013. Effect of organic manures and number of
cuttings on growth, yield and quality of Indian
spinach. Asian J. Hortic., 8(1): 60-64.

Bhargava, A,S. and D. Ohri. 2007. Genetic variability
and interrelationship among various morphological
and quality traits in quinoa (Chenopodium quinoa
Willd.). Field Crops Res., 101 (1): 104-116.

El-Yazied, A.A., Solaiman, M.M., El-Gizawy, A.M. and
H. El-Gawad. 2007. Effects of sowing date and
pinching on broccoli seed production. Arab Univ.
J. Agrl. Sci., 15(1): 123-130.

Foidl, N., Makkar, H.P.S. and K. Becker. 2001. The
potential of Moringa oleifera for agricultural and
industrial uses. The miracle tree: The multiple
attributes of Moringa, 11: 45-76.

Foidl, N., Bennett, R.N., Ellis, W.O., Timpo, G. M. and
N. K. Amaglo. 2007. Effect of spacing and harvest
frequency on the growth and leaf yield of moringa
(Moringa oleifera Lam), a leafy vegetable crop.
Ghana J. Hortic., 6: 33-40.

Ghimire, A.J., Bhattarai, M.R. and R. Khanal. 1993.
Effect of removing terminal or auxiliary heads on
the yield and quality of seed of broccoli cultivar
Green Sprouting. Pakhribas Agril. Centre, 77: 1-6.

ISTA. 2013. International Rules for Seed Testing.
International Seed Testing Association,
Bassorsdorf, Switzerland. 27.

Krishnaveni, V., Padmalatha, T. and S. Prasad. 2016.
Influence of pinching and plant growth regulators
on flowering, yield and economics of fenugreek
(Trigonella foenum-graecum L.). J. Spices &
Aromatic Crops, 25 (1): 41-48.

Leskovar, J. Cantliffe, M., D. J. and N.F. Stoffellat. 1989.
Pepper (Capsicum annuum L.) root growth and its
relation to shoot growth in response to nitrogen.
J. Hortic. Sci., 64(6): 711-716.

Leskovar, D. I. and D. J. Cantliffe. 1993. Comparison of
plant establishment method, transplant or direct
seeding on growth and yield of bell pepper. J. Am.
Soc. Hortic. Sci., 118(1): 17-22.

Maboko, M. M. and C. P. Du Plooy. 2009. Effect of plant
spacing on growth and yield of lettuce (Lactuca
sativa L.) in a soil less production system. South
Afr. J. Plant Soil, 26(3): 195-198.

Maguire, J.D. 1962. Speed of germination-Aid in
selection and evaluation for seedling emergence
and vigor 1. Crop Sci., 2(2): 176-177.

Manikandan, S. and P. Srimathi. 2015. Studies on
phenology and positional polymorphism on seed
quality of grain amaranthus cv. suvarna. LS: Intl.
J. Life Sci., 4 (2): 72-76.

Moniruzzaman, M. 2006. Effects of plant spacing
and mulching on yield and profitability of lettuce
(Lactuca sativa L.). J. Agric. & Rural Devet., 4 (1):
107-111.

Nayak, H., Durga, K.K., Bharathi, V. and K. Keshavulu.
2017. Evaluation of different pinching approaches
on seed yield in dhaincha. Int. J. Curr. Microbiol.
App. Sci., 6(10): 898-909.

Panse, V.G. and P.V. Sukhatme. 1967. Statistical
Method for Agricultural Worker, ICAR Publication,
New Delhi.

Pathania, N.S., Sehgal, O.P. and Y.C. Gupta. 2000.
Pinching for flower regulation in Sim carnation. J.
Orn. Hortic., 3 (2): 114-117.

107 | 4-6 | 159



Sajjan, A.S., Shekaragouda, M. and V. P. Badanur. 2002.
Influence of apical pinching and fruit picking on
growth and seed yield in okra. Karnataka J. Agric.
Sci., 15(2): 367-372.

Sanwal, S. K. 2008. Underutilized Vegetable and Spice
Crops. Agrobios (India).

Stoffella, P.J., Paola, M.L.D., Pardossi, A. and F. Tognoni.
1988. Root morphology and development of bell
peppers. J. Am. Soc. Horti. Sci., 113(6): 835-839.

Thomas, T.H., Barnes, A. and C.C. Hole. 1982.
Modification of plant part relationships in vegetable
crops. Proc. Easter School in Agric. Sci., University
of Nottingham.

107 | 4-6| 160

Umesh Thapa, R.D., Mandal, A.R. and T. K. Maity. 2004.
Growth and seed yield of onion influenced by
spacing and bulb size. Seed Res., 32 (2): 126-129.

Vasudevan, S.N., Sudarshan, J.S., Kurdikeri, M.B.
and P.R. Dharmatti. 2010. Influence of pinching
of apical bud and chemical sprays on seed yield
and quality of fenugreek. Karnataka J. Agric. Sci.,
21 (1): 26-29.

Waseem, K., Ghafoor, A., Khan R.U. and M. A. Nadeem.
2000. Effect of sowing dates and row spacing on
the yield of spinach (Spinacia oleraceal..). Pakistan
J. Biolol. Sci., 3 (5): 822-823.



