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ABSTRACT 

An experiment was conducted during 2003-04 and 20004-05 on loamy 

sand soil of Agronomy Instructional Farm, C.P. College of Agriculture, 

Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar to 

study the effect of soil solarization on weed control, growth and yield of 

groundnut-potato crop sequence in conjunction with cultural and chemical 

method$of weed control under North Gujarat condition. Treatments consisted of 

two thicknesses of TPE (0.025 mm and 0.050 mm) with three durations of soil 

solarization (15, 30 and 45 days) along with cultural (weed free and hand 

weeding twice plus earthing up) as well as chemical method ( Pendimethalin for 

groundnut and Metribuzin for potato each @ 1.0 kg ha-1
) of weed control with 

standard weedy check as control· were studied in randomized block design with 

four replications. 

The results revealed that solarization with TPE 0.025 mm for 45 days 

increased the soil temperature to an extent of 10.6 De and 8.6 De over non 

solarized at 5 and I 0 cm depth of soil, respectively. While, among the thickness 

of TPE, TPE 0.025 mm for 45 days recorded higher soil temperature by 2.4 De 



and 1.2 °c at 5 and IO cm soil depth, respectively over TPE 0.050 mm for 45 

days. All SS treatments retained higher soil moisture than non solarized. 

TPE 0.025 mm for 45 days increased the status of available N, P, K, Fe, 

Mn and Cu and decreased the status of the organic carbon, S and Zn in soil. 

All SS treatments decreased the fungal, bacterial and actinomycetes 

population, but more reduction was noted under TPE 0.025 mm for 45 days just 

after SS, but subsequently there was an improvement in micro biota population 

after harvest of groundnut. 

The minimum count and dry weight of grasses, broad leaved, sedges and 

total weeds were recorded in weed free, followed by hand weeding twice plus 

earthing up and TPE 0.025 mm for 45 days at 30 and 60 DAS. While, grasses, 

broadleaved, sedges and total weed population and dry weight of weeds at 90 

DAS and harvest were decreased under weed free, followed by TPE 0.025 mm 

for 45 days. These treatments also followed the same trend for dry weed 

biomass. While, maximum WCE was recorded in weed free, followed by TPE 

0.025 mm for 45 days. The weed index was lowest under TPE 0.025 mm for 45 

days. The reduction of broad leaved was more due to TPE 0.025 mm for 45 days 

than grasses. 

Maximum plant height, number of branches and leaves, leaf area as well 

as LAI at their respective stages was recorded under TPE 0.025 mm for 45 days, 

being at par with weed free. While, maximum dry matter accumulation in leaves, 

stem, pods and TDM was registered under TPE 0.025 mm for 45 days and weed 

free also found equally effective in this respect. Higher dry weight of root nodule 

was recorded under TPE 0.025 mm for 45 days which was on par with weed 

free. 

With regards to yield attributing characters, the maximum number of pods 

(22.24) , pod weight (20.23 g planf1), test weight (55.00 g), shelling percentage 

(70.63) and kernel yield ( 19.63 q ha-1
) and pod yield of groundnut (27.68 q ha-1

) 

were registered under TPE 0.025 mm for 45 days and weed free found equally 

effective for these characters. Likewise, haulm yield observed higher under TPE 



0.025 mm for 45 days and was on par with weed free and hand weeding ~wtce 

plus earthing up. 

Higher oil content was recorded under TPE 0.025 mm for 45 days, which 

was on par with weed free, hand weeding twice plus earthing up, TPE 0.050 mm 

for 45 days and Pendimethalin 1.0 kg h~- 1 . 

Maximum content of nitrogen. phosphorus, potassium, sulphur, Fe, Mn, 

Zn and Cu in groundnut haulm was found under TPE 0.025 mm for 45 days and 

remained equally effective with weed free treatment. On the contral). h"ghcr 

reduction in content of nitrogen, phosphorus, potassium. sulphur in weeds were 

recorded due to TPE 0.025 mm for 45 days followed by weed free. whereas, 

content of Fe, Mn, Zn and Cu in weeds was decreased due to \:\·ced free. \\hich 

being at par with TPE 0.025 mm for 45 days . 

Weed free recorded maximum reduction in grasses. broad leaved. S(dges 

and total weeds .population as well as dry weight of weeds· and dry \eed 

biomass, which remained at par with TPE 0.025 mm for 45 days. 

Maximum plant height, number of leaves and leaf area of potato was 

recorded in the order of TPE 0.025 mm for 45 days > weed free > hand weeding 

twice plus earthing up. 

Yield attributing characters like number of tuber. tuber weight, large 1zc 

tuber and rnediwn size tuber in potato v. ere registered higher under TPE 0.025 

mm for 45 days followed by hand weeding twice plus earthing up 1Jld weed free. 

\Vhereas, small size tuber yield was recorded higher under weed free followed 

by hand weeding twice plus earthing up and TPE 0.025 mm for 45 days. 

Different weed management treatments tried in this experiment exerted 

their significant effect of total tuber yield and haulm yield of potato. The 

maximum total tuber yield was registered under TPE 0 025 mm for 45 days 

(30.44 t ha-1
) , which followed by hand weeding twice plus earthing up (29 50 t 

ha-1
) and weed free (28 .56 t ha·1). Haulm yield produced maximum in TPE 0 02'i 

mm for 45 da) s. which was on par with hand weeding t vice plus earthing up. 

weed free and TPE 0 050 mm for 45 days. 



Thus, it is concluded that TPE 0.025 mm for 45 days was found effective 

in controlling weeds as well as producing higher yield and system productivity; 

and securing maximum net returns, BCR and profitability in groundnut-potato 

cropping systems, which followed by hand weeding twice plus earthing up and 

weed free treatment. 
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I. INTRODUCTION 

Groundnut (Arachis hypogaea L.) is the principal oil seed crop and 

India accounts about 6.86 million hectare area and 5.31 million tones production 

(CAME,2004). About 91 per cent of the total groundnut area and production are 

confined" to the states of Andhra Pradesh, Gujarat, Karnataka, Tamil Nadu, 

Maharashtra and Orissa. Gujarat ranks first in groundnut production and grown 

in area of 19 .85 lakhs hectares with an annual production of 18.12 lakhs tones 

with a productivity of 913 kg ha·1 (DAO, 2005). 

Groundnut is a rich source of energy, as it contains 40-54 per cent of 

edible oil, 22-32 per cent of protein, besides carbohydrates and obviously the 
' 

main stay of the vegetable fat economy of the country. Kernels are also widely 

·acknowledged as the chief and rich source of vegetable proteins.· 

In India, about 80.1 per cent of groundnut is grown in kharif season as 

raihfed (Patil, 2003). The productivity of kharif season is low as compared to the 

· global· ayen1ge might be due to larger area falls under rainfed cultivation and 

also poor management practices. Yet, there is a scope for increasing productivity 

by agronomic manipulation, which is essential to meet the demand of ever 

increasing human population. 

Stepping up food production the country involves more intensive 

cropping resulting in the problem of weed growth, insect pests and diseases. 

Weeds by their manifold effects harmful on· the growing crop plants and 

interference with land uses were ranked as prime enemies in the crop production. 

Of the total loss of agricultural produce from various pests in India, weeds alone 

account for 33 per cent of the yield loss (Bhan and Singh, 1993). 

Groundnut being a rainy season crop is seriously invaded by luxuriant 

growth of variety of weeds and this biotic stress i.e. weeds is one of the major 

constraint for poor yield of groundnut crop as they compete with the crop plants 

for moisture, mineral nutrients and space. The severe crop weed competition 

results in reduction of yield to the tune of 50-70 per cent due to the initial slow 
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growth of this crop (Bhan et al, 1983). The most critical period for crop weed 

competition is estimated from 45 to 60 days after sowing (Patel et al, 1988). 

Thus, the crop being a poor competitor especially in early stage is heavily 

infested by weed~ that reduce the yield drastically. Therefore, the' control of 

weeds at proper stage of growtij is considered very essential for reducing losses 

and increasing production. Several measures are adopted for controlling the 

undue pressure from weeds. Cultural as well as mechanical practices for 

weeding though effective and commonly used in India, but it is expensive, time 

consuming, not feasible in all situations, there is always chance of regeneration 

of weeds and also hinders peg penetration and pod development in groundnut. 

This created scope for using herbicide in groundnut (Naidu et al, 1982). Use of 

. herbicide .for controlling weeds is very effective and economical, but due to 

associated resi~ue hazard, damage on non target organism, evaluation . of 

resistant biotype and p9Jluting the ecosystem have· necessitated · for the 

develop!Tient o.falternate nqn hazardous means of weed management. Moreover, . . . . . . . 

ihere has been a growing apprehension among ecologist~ about use of chemicals 

and recently there was a significant consumer demands for food without 

chemicals such as organic food. 

Innovative approaches to control the pest i_ncluding weeds are in great 

demand around the world, particularly those which are cost effective and less 

harmful to environment. Recently, a new non hazardous method for soil 

disinfection and solar heating .of soil was first described by Katan and co­

workers in Israel in 1976. Soil solarization (SS) is a process of hydro thermal 

disinfections accomplished by covering moist soil with transparent polyethylene 

(TPE) film during hot summer months. It has several distinct advantages like 

non hazardous, user friendly environmentally safe and effective on a wide range 

of pests including soil borne fungi, bacteria, nematodes and weeds. It is a 

technique of soil preparation before planting/sowing has claimed to be effective 

and non chemical approach for improving soil and plant health, growth and 

yields of crop plants (Chen and Katan, 1980; Stapleton and Devay, 1984). 

2 
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The probable mechanisms involved in the weed control process using soi I 

heating (Rubin and Benjamin, 1984) are: 

1. Direct thermal killing of germjnating or even dormant seeds; 

2. Thermal breaking of seed dormancy followt:d by thermal killing; 

3. Thermally induced changes in C02/02, ethylene and other volatiles which 

are involved in seed dormancy release followed by thermal killing; 

4. Direct effect of high temperature interacting with toxic volatiles released 

from decomposing organic matter or seed metabolism; 

5. Indirect effects via microbial attack of seeds weakened by sub-lethal 

temperature. 

Beneficial .effects of. such .practices o.n. the control of weeds and other 

pests with consequent enhancement· in crop yields are reported elsewhere, but . . . . . . 

long ·ferm .effects· extending one or more tha:n. one growing season ·or in 

succeeding crop. is. scare. lndia with a tropjcaj climate. having abundant sunshine 
. . . '. . . . . . 

provid~s excellent opportunitie~ for s~il sola~izati6n. 
Groundnut-potato-bajra (summer) is the popular crop sequence m 

surrounding Deesa of the North Gujarat. This sequence is a recommended 

. practice for North Gujarat Agro-climatic zone to secure higher yields as well as 

net returns than other crop sequences (AGRESCO, 1991). The information on 

weed control in kharif groundnut-potato crop sequence under North Gujarat 

Agro-climatic condition through soil solarization is not available. By keeping 

these views, a systematic research work was carried out to determine the 

efficacy of soil solarization on weed control in kharif groundnut and its 

aftermath effects on rabi potato crop. In view of the paucity of adequate 

research for above crop sequence the present investigation entitled "Effect of 

soil solarization on weed control, growth and yield of groundnut -potato 

sequence in conjunction with cultural and chemical methods of weed 

control" was conducted at Agronomy Instructional Farm, C. P. College of 

Agriculture, Sardarkrushinagar Dantiwada Agricultural University, 
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Sardarkrushinagar during the year 2003-04 and 2004-05 with the following 

objectives. 

1. To evaluate the effect of soil solarization on control of weeds and the 

growth and yield of groundnut and its aftermath effect o'fl potato grown 

m sequence; 

2. To study the effect of soil solarization on physical, chemical and 

biological properties of soil ; 

3. To determine the content of nutrients in groundnut haulm and weeds in 

groundnut; 

4. To work out comparative economics of different weed management 

practices. 
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II. REVIEW OF LITERATURE 

Several methods employed for weed management in groundnut and 

potato crop are depending upon the resources and prevailing conditions of the 

area. In recent years, much more emphases are placed on development of non­

chemical methods of weed control to minimize cost prohibitive input like labour 

as well as usage of herbicide causing pollution. Soil solarization is more feasible 

practice for weed management especially in nursery raising, however,long term 

effects extending for one or more than one growing season is scare. Efforts are, 

therefore, made here to review various studies carried out in India and abroad 

more or less related to the present investigation. The review has been highlighted 

in respect of following aspects. 

2 .. 1 · · Effe.ct ofsoil solariZation 

2.1.l Effect of soil solarizati.on on soil temperature. 

2.1.2 Effect of soil solarizatiou on soil moisture 

2:1;3 · Effect.or"soil solarizatio~ on.chemical changes in soil 

2.1.4 Effect of soil solarization on biological changes in soil 

i.e Microbial population 

2.1.S. Effect of soil solarization on weed control 

2.1.6 Effect of soil solarization on crop growth and yield 

2.2 Effect of cultural method on weed control 

2.3 Effect of chemical method on weed control 

2.1 Effect of soil solarization 

Use of polyethylene as a mulch is not new to agriculture but has been 

historically used as a post planting treatment. Black polyethylene sheets are 

widely used to obtain good weed control amongst other things. Hmyever, 

solarization is different in sense that clear polyethylene films are used as pre­

planting treatment. Soil solarization as a pre-planting soil treatment to control 



~view of li'terature 

soil borne pathogens and weeds, was first described in 197 6 by Katan and Co­

worker in Israel. This involves mulching of the soil with clear plastic films so as 

to trap the solar heat in the surface soil. The resultant temperature increase 

would be lethal to soil pathogens, nematodes, weeds etc. Hence, this technique 

has been termed as solar sterilization, solar heating of the soil, or solar 

pasteurization, plastic or polyethylene mulching or tarping since 1976, but soil 

solarization is widely accepted and concise. The common mulch for this purpose 

is transparent polyethylene ( TPE ) and in some cases polyvinyl chloride. The 

term, soil solarization ( SS ) is a hydrothermal process, which brings about 

thermal and other physical, chemical and biological changes in the moist soil 

during and even after mulching (Stapelaton and Devay, 1986). This approach to 

· killing we~.d. seeds_.a~d pr()pagules seems to h.ave greater.potential .in tropical and 

sub tropical regions, where air temperature goes up to 45°C during summer 

months. 

. ....... . 

2.1.1 Effect of s·oil solarization ·o·n soil 'temperature · 

Mulching of soil with polyethylene sheet increases the soil temperature 

and is one of the most prominent physical changes that occur in the soil. 

Maximum temperatures in upper soil layers under ideal conditions are achieved 

within 3-4 days after solarization begins (Mahrer, 1979). The upper 15-30 cm of 

soil show diurnal temperature changes influenced by day and night air 

temperatures. Typical maximal soil temperatures in solarization plots at 5 cm 

depth were 8 to 12 °c higher than in corresponding non solarized plots (Chen 

and Katan, 1980).In India, Yaduraju (1993) reported that soil solarization 

process would raise the surface soil temperatures by 8 to 12· 0c as compared to 

non solarized soil. 
,...__________ 
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2.1.1.1 Effect of soil solarization on soil temperature maxima 

The lethal level of soil temperature under transparent polyethylene (TPE) 

sheet is said to be responsible for soil disinfections. TPE sheet transmits solar 

radiation and reduces heat convection, water evaporation and transmission of 

long wave's radiation in the atmosphere, as a results soil temperature raises due 

t~ green hous~ effect (Katan, 1980). He, further reported that in mulched soil, 

heat flows in the cyclic fashion, which means the heat is stored in day time and 

is lost again at night. 

Rise in soil temperature varied depending on the locations, seasons and 

depths of soiL At Rehorat;_. Israel,- typic\1.1 maximal -temperature· at 5 cm in: 

·polyethylene mulched plot~ was 50 °c (Katan, 1981) and same was 56 °c at 

Shean valley oflsrael (Jacobsohn et al., 1980). 

It is a proven feature th11t 'Yit)l_ in\:reas.es. in. depth of soil the maximal soil . . . . . : . . . . . . 

temperature attained through sohirizaiion decreases .. At Jerusalem, . it was. 

observed that soil temperature at surface increased to 56 °c by solarization and 

that the pattern of temperature rise at 5 cm closely followed that at the surface 

.(Jacobsohn et al., 1980). 

Regarding the season of the year during which effective solarization 

occurs, Katan(l 981) recommended that it should be carried out during intensive 

solar radiation. Horowitz et al. (1983) reported that in Israel, solar heating in 

three seasons starting in May, September and January increased the soil 

temperature to 45.3 °c, 41.9 °c and 27.7 °c, respectively. Soil temperature 

gradually increases after sunrise and reaches a peak in early afternoon followed 

by cooling until next sunrise (Rubin and Benjamin, 1984). 

Soil solarization has been attempted at Delhi, India, at other times of the 

year by Khandar and Bhowmik (1990) and they observed that soil temperature at 

5 cm in mulched plots were 51.7 °c, 54.4 °c and 36.5 °c, during trials conducted 

in March-May, May-June and January-March, respectively . 

'7 
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The extent of increase in soil temperature upon solarization varied with 

soil depth and location. Typical temperature rise of 7 De at Giza, Egypt (Osman 

and Sohab, 1983); 10-18 De in Israel (Rubin and Benjamin, 1983); 10-12 De at 

Davis, USA (Stapleton et al. 1985); 8. 7 De at Medlands, Australia (Kaewruang 

et al. 1989) and in India 5-12DC at CAZRI, Jodhpur (Lodha and Vaidhya, 

1990); at Anand, 6.6 De (Patel et al. 1991) and 6.4 De (Patel, 1994); at 

Dharwad, 13.8 De (Emani, 1991), 10-13 De (Habeeburrahaman, 1992), 4.2-8.9 

De (Chittapur, 1998) and 9.5. De (Mudalagiriyappa, 1999a); at Bangalore, 

11.5-12.7 De (Lalitha, 1999) and 8-12DC (Kiran Kumar et al. 2003b); 8-IzDc at 

NRCWS, Jabalpur,(Yaduraju, 1993 and Singh et al. 2000); 8.3 De at S.K.Nagar, . 

Gujarat (Desai and Danee, 2003); 8 De at Annamalainagar, T.N. (Sundari and 

Sureshkumar, 2003) and I 0-12. De· at Pantnagar · (Arora, 2004) · have been 

reported due to soil solarization with transparent polyethylene sheet over non­

solarized plot in the hot summer months. 

The time required for the attainment of maxim11m temperature .at various 
. . . . . . . . ' 

depths was also found to vary. Kaewruang et. ai. (1989) reported th~t 

temperature reached maximum in upper layer (10 cm) within four to five days 

but it took five to six days to attain the peak at lower depth (20-45 cm). 

An experiment was conducted at College of Agriculture, Dharwad by 

Chittapur (1998). The results revealed that average temperatures in black clay 

loam soil in the top 100 mm soil under TPE ranged from 38.3 De to 51.8 De as 

against 34.1 to 42.9 De with non solarized soils. Further, he also reported higher 

temperature maxima of 39.8 to 50.6 DC when polyethylene was in close contact 

with soil. Rise in soil temperature dropped as the distance between the two 

surfaces increased. A minimum rise of 36.1 to 46.9 De was noticed when 50 mm 

vertical gap existed between polyethylene surface and soil. Thus, it can be stated 'th<>-t 

the vertical distance between the soil surface and polyethylene cover 

significantly influenced the soil temperature maxima. 

8 
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Lalitha et al. (2000). recorded that the soil temperature was significantly 

higher in soil solarization for 45 days with TPE 0.05 mm (50.9 and 47.7 °C) as 

compared to non solarized (39.3 and 35.0 °c) at 5 and 10 cm soil depths. 

A field experiment was conducted at Banglore during 1999-2000 and 

2000-2001 to study the effect of SS on weed growth in succeeding kharif season 

sunflower crop and resultant influence on the yield of crop by Chandrakumar et 

al. (2002). From the results, they reported that the increase in soil temperature 

was 6.0 to 10.4 °c and 5.0 to 9.4 °c with 0.05 and 0.10 mm TPE sheets, 

respectively ,over control when solarization done for 20 to 60 days. 

A study was undertaken at the Agricultural College Farm, Department of 

Agronomy, Bapatla (A.P.) during 2000 on clayey soil by Sumachandrika et al. 

(2003) to study the effect of SS in black gram crop and they reported that soil 

temperature at 5 cm depth was higher due to solarization in comparison to check. 

Soil temperature due to 0.05 mm and 0.1 mm thick sheet was 41.0 °c and 

37.7 °c, respectively and it was 31.5 °c when no solarization was done. 

An investigation was undertaken at the National Research Centre for 

Weed Science, Jabalpur (M.P) to determine the effect of solarization on weed in 

succeeding wheat crop after soybean during 1998-99 and 1999-2000 on clay 

loam soil (Singh et al., 2003). Results revealed that mean maximum soil 

temperature in mulching with 0.1 mm TPE was recorded 56.4 °c at surface, 53.6 
0c at 5 cm, 44.3 °c at 10 cm and 39.4 °c at 15 cm soil depth which were higher 

than non solarized plots by 10.2, 9.4, 5.1 and 3.4 °c, respectively. The maximum 

soil temperatures observed at different depth of soil and locations in India as 

well as abroad under TPE are presented here under. 

9 
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Table : The extent of increase in soil temperature (maximum temperature, 
0c) at various locations in India and in the world (at different depth 
of soils) due to solarization 

Depth 
Maximum 

Sr. . 
Location of soil 

soil References 
No. temperature . (cm) (oC) 

A. India 
I. Salem 5 44.1 Shivkumar and Marimuthu, 

(Tamil Nadu) (1987) 
2. Varanasi 1 54.0 Dwivedi and Dubey, (1987) 

(Uttar Pradesh) 30 44 

3. Jodhpilr 5 58.0 Lodha et al. (1991) 
(Raj as than) 

4. Dharwad 5 53.0 Habeeburrahaman and 
(Karnataka) . Hosmani, (1996); Chittapur, 

(2002) 
5. Bangalore 5 53.1 Lalitha, (1999) 

(Karnataka) 10 50.7 
5 48.5 Mudalagiriyappa, (1998) 

.. 10 AS.I 
·5 52.8 Basavaraj, (1998) 
10 49.6 
5 54.8 Kiran Kumar et al. (2003) 

6. Anand (Gujarat) 5 60.5 Patel, (1994) 
S.K.Nagar 10 53.29 Desai and Dange (2003) 
(Gujarat) 

7. New Delhi 5 53.0 Arora, (1998) 
8. Hyderabad 5 53.4 Chauhan et al. (1988) 

(A.P.) 10 46.6 
15 38.3 

9. Jabalpur (MP) 5......_ 49.5 Singh and Yaduraju, (2004) 
15 

..._ 
35.0 '-.... 

B. USA -...... 

Stoneville 1 60.0 Egley ( 1983) 
Lousiana I 56.0 Standi.~fer et al. (1984) 
Texas 2 58.0 Hartiz el al, (1985) 

5 53.0 
10 46.0 
20 38.0 
30 36.0 

Aberdeen 15 41.0 Davis and Sorenson ( 1986) 
California - 69.0 Stapleton el al. (1997) 

10 
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c Italy : I Gen r 

Naples 5 57.0 Aloi and Noviello (19 £) \-, ~:~~! 
10 45.0 ~~"If-') 

Torino 5 48.0 Gariba!Ji (1987 ~--., ---
6 48.0 Tamietti and Garib.ildi (1989) 

24 35.6 
D. Israel - - -

Shean valley 5 56.0 Jacobsohn et al. ( 1 9~0) 
Bet-Dagon 5 53 .0 Katan el al. ( 1983) 

-
10 45.0 Meron et al ( 1989) 
30 38.5 
10 46.0 Sztejnbcrg et al. ( l 9!:U___ 
30 38.0 -
50 37.0 -

E Germany 
S. Germany 5 44.0 Braun et al. ( 1987) 
Gottingen 5 52.0 Tokgonul et al. (1997) 

10 46.0 
15 43 .0 -
30 39.0 

F. Japan 10 41.5 Fukui et al. (1981 2._ 
Nar·a Agri. 5 47.0 Kodama and Fukul ( 1982) 
Experiment 10 39 9 
Staion I 

G. Pakjstan 0-10 39.2 Ahmed et al. ( J 99~ 
10-20 34.3 -- - -
20-30 30.6 -- -

B. Hawai 5 44.0 Regone and Wil~on (1988 
15 35.0 
30 33.0 

I. Sudan 5 58.0 Braun el al. (1988) 
J. Lebanon- Beirut 5 53.0 Sobh and Abou .la~ ad_ah i 997) 

15 48.0 - -
25 48.0 

K. Syria -Tel Hadya 5 52-57 Sauerborn et al. ( 1989) 

2.1.1.2 Effect of type of polyethylene on temperature maxima 

When plastic mulches came into use, black polyeth) Jene films \\ere used 

for solar heating. Katan el al. (1976) have opened a new appro.tch for sC'lnr 

heating by using transparent polyethy lene film. The various e;.;periments 

11 
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conducted have proved efficiency of transparent polyethylene over black and or 

thin over thick transparent polyethylene in increasing the soil temperature. 

Katan (1981) recommended transparent polyethylene for effective solar 

heating of soil. Under Israel condition, high~r soil temperature and better 

residual weed control effects were obtained with transparent polyethylene than 

with black plastic. A maximum soil temperature at a depth of 5 cm was 

increased on an average by 9.3 °c for black and 17 to 19 °c for transparent 

plastic (Horowitz et al., 1983). Mulching of wet soil with transparent 

·•.. polyethylene led to an increase in the soil temperature of the upper layer by I 0-

I 8 °c. But use of black polyethylene caused a significant decrease in soil 

temperature elevation (Rubin and Benjamin, 1983). 

. I.n Salt;m distric~,_ Tami[ N<1du, maximum soil tempe_rature recorded in bed 

covered with transparent polyethylene was 44.l °C.,followed by 39.6 °c under 

black polyethylene-~ulch _as against 37:5 °c in i:mcovered plots ( Shivakumar 

and Marimuthu, 198_7). SimilarJy in Scmth West .!yfexi\:O soil temperature at 23 

c~ depthr~ach~·d 49.°C under tra~spareni fil~,"41 °c un~-~r ~hick film and 38 °c 

with no film (Stapleton and Garza-Lopez, 1988). Soil temperatures, at 15-23 cm 

depth usually were raised by 10-18 °c under transparent and 8-12 °c under black 

film mulching. 

Black polyethylene containing carbon absorbs solar radiation and thus .. 
reduces the heating of soil by several degree celsius (De vay, 1991). While 

studying the effect of solarization in bidi tobacco nursery on loamy sand soil 

Patel et al. (199lb) at Bidi Tobacco Research Station, Gujarat Agricultural 

University, Anand observed that tarping on wet soil with clear LDPE film 

increased the temperature by 6.6 °c at 5 cm depth among different type of 

plastic. 

At Agriculture College, Dharwad (Kamataka), Habeeburrahaman (1992) 

observed a rise in temperature by 10 to 13 °c with transparent polyethylene as 

against 3.5 °c with black polyethylene. Meti and Hosmani (1994) conducted 

an experiment during May-June, 1991 at Agricultural Research Station, Nipani 

12 
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(Karnataka). They found that the highest soil temperature was recorded 53 De in 

transparent PE, while in black PE the temperature recorded was 44 De. This 

indicated that an increase of soil temperature under mulching depends on 

different type of PE. Patel (1994) showed significant variation due to ~lifferent 

type of PE. The 0.025 mm TPE showed significantly higher soil temperature 

(58.33 De) than 0.025 mm black polyethylene (55.22 De) at 5 cm depth of soil. 

While studying the effect of SS by different type of PE during 1995 at 

Agriculture University Farm, Dharwad on red soil, Biradar et al. (I 997) 

observed that the maximum soil temperature under by TPE and BPE in wet soil 

was reachedL54 De and 42.3 De, respectively, on a day of maximum air 

temperature . 

.The average temperature in bla.ck clay .loam in the top 100 mm. soil depth . 

under transparent polyethylene ranged from 38.3 De to 51.8 De as against 35.4 De 

to 42.9 De with non-solari~ed soil. (Chittap~r, 2002:): . · . 

A . field . inve~tigation. was .·carried• .out .. at . Upiversity . of Agri~ultural . 

Sciences, B'angalcire, during 1995 and 1996 by Mudaiagiriyappa· et al.' (1999a) to 

study the effect of SS on weed growth and yield of groundnut. The increases in 

soil temperature due to TPE and BPE were 9.5 De and 3.4 De, respectively over 

control. Nanjappa et al (2005) reported that soil temperature due to SS for 45 

days with TPE 0.05 mm used twice ( 49.l De and 45.7 De) and TPE 0.10 mm 

twice ( 48.6 De and 45.0 DC) at 5 and 10 cm depth, respectively was higher 

compared to weedy check (36.4 De and 32.8 De). 

2.1.1.3 Effect of thickness ofTPE on soil temperature 

Horowitz et al. (1983) reported higher temperature with 0.03 mm 

polyethylene sheet than 0.1 mm transparent sheet. In Israel, higher soil 

temperature of 53 De was recorded with thin TPE (0.04 mm) by Katan el al. 

(I 983). Solar heating of soil with thin (50 µm) transparent polyethylene led to an 

increase in soil temperature maxima by 7 De at Giza, Egypt (Osman and Sohab, 

1983). Mulching wet soil with thin TPE (0.04-0.05 mm) increased soil 

13 
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temperature by 10 to 18 °c over control whereas, thick TPE recorded low 

temperature rise (Rubin and Benjamin,' 1983). Steplaton and Devay ( 1986) 

recorded that thinner film (19 -25 µm) was more effective in solar heating than 

thicker (50-100 µm) and are proportionally less expensive. At CAZRI, Jodhpur 

(Rajasthan), solarization. with thin transparent polyethylene (50 µm) raised soil 

temperature to 58 °c (Lodha, 1989). 

Mudalgiriyappa et al. (1999a) conducted an experiment during 1995 and 

1996 at Main Research Station, Hebbal, University of Agricultural Sciences, 

Bangalore on sandy loam soil. The results on soil temperature revealed that high 

soil temperature was achieved by ·ss through different thickness of TPE. Higher 

soil temperature observeil in 0.050 mm and 0.075 mm TPE were 9.5 °c and 8.8 

· .
0c for 45 day!' tarping, respectively .as 'compared to control.. .. 

et;ai 
Lalitha<(2000) conducted an experiment at Agronomy Field Unit, Main 

Research Station, Hebbal, University of Agricultural Sciences; -Bangalore on 

S!\I\Q~ )Q;Jip.·sojl dµring 1997~98. '.fhe data ()I\ soil temperature_indicated.that tpc 

soirti:rripe;anire significantly higher (50.9.and 47.'7 °c) at 5 cni and 10 cm depth 

due to SS with TPE 0.05 mm than control (39.3 and 35.0 °c, respectively). 

An investigation was carried out at Main Research Station, Hebbal, 

. University of Agricultural Sciences, Bangalore on sandy loam soil during 1998 

by Kiran Kumar et al. (2003 b) and recorded 54.84 °c soil temperature with TPE 

0.05 mm during April followed by 0.1 mm. 

A field experiment was conducted during 2000 at the Agricultural 

College Farm, Department of Agronomy, Bapatla (A.P.) rin clayey soil by 

Sumachandrika et al. (2003) to study the effect of SS in black gram crop and 

they reported that soil temperature at 5 cm depth was higher due to solarization 

in comparison to check. Soil temperature observed due to 0.05 mm and 0.1 mm 

thick sheet were 41.0 °c and 37.7 °c, respectively and 31.5 °c was recorded 

under no solarization. 

An investigation was undertaken at the National Research Centre for 

Weed Science, Jabalpur (M.P) to determine the effect of solarization on weed in 
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succeeding wheat crop after soybean during 1998-99 and 1999-2000 on clay 

loam soil (Singh et al., 2003). Results revealed that mean maximum soil 

temperature in mulching with 0.1 mm TPE was recorded 56.4 °c at surface, 53.6 
0c at 5 cm, 44.3 °c at JO cm and 39.4 °c at 15 cm soil depth which were higher 

than non solarized plots by 10.2, 9.4, 5.1 and 3.4 °c, respectively. 

Thus, for effective solar heating to soil, polyethylene should be thinnest 

possible (25-30 µm) due to its better radiation transmittance and cost 

effectiveness than thicker one. Low density polyethylene sheets are widely used 

for solar heating because of their flexibility, tensile strength and resistance to 

puncture and tearing. However, the thinner the mulch; the faster it deteriorates. 

Very thin polyethylene mulches deteriorated within 6 weeks of solarization . 

. . : From above r~view, it is.generalized that soil solarization. during summer ... 

months resulted in higher soil temperature maxima compared to non-solarized 

condition. The magnitude of rise in temperature varied with location, seasons, · 

soils, nature, type as well as. thickpess of polye!hylen~ qnc;l . duration of -
. · ... ·. . . ... : .--'-:-- .... -. ~·.-. -~-'--- . . .. : - . . 

solarization. Generally, thinner transparent polyethylene· placed close ·to surface 

of wet soil retained more of thermal energy to greater depths compared to thick 

transparent or black polyethylene. Surface soil (0-5 cm) with higher temperature 

regimes is subjected for greater diurnal variation than deeper layer Qf soil. . -

2.1.2 Effect of soil solarization on soil moisture 

Adequate soil moisture during soil solarization should be maintained to 

increase thermal sensitivity of over wintering strnctures and also to improve heat 

conduction and stimulation of biological and metabolic process in soil (Katan, 

1981). 

Nasr-Esfahani (1993) reported the measurement of soil moisture at the 

expiry of solarization durations (30 and 45 days) and stated that polyethylene 

mulching prevented the loss of moisture from soil. While there was a loss to the 

extent of 61. l to 66.7 per cent in non solarized soils over the initial moisture 
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content and the loss of soil moisture in solarized soil ranged only from 8.6 to 

18.2 per cent. 

Arora (1998) reported that all the solarized treatment retained higher soil 

moisture as compared to control at 0-15 and 15-30 cm depth of soil. But there 

was no significant difference of polyethylene sheet mulch. Same results were 

reported by Basavaraj (1998) at Honnaville, Shimoga, Kamataka. 

Lalitha et al. (2001) reported that all the SS treatments with TPE 0.05 

mm ~ ::~ for 45 days retained higher soil moisture ( 13 and 14 per cent) at 0-15 

cm and 15-30 cm soil depth, respectively over non solarized ( 8.4 and 10.2 per 

cent) contr9l. Variation due to SS in different depths was only 5.65 per cent but 

it was 27.75 per cent in control in both the soil depths. 

Mois.ture content.s ,after SS .. an~ _.per. cent .loss of. moisture. over initial 

. . moisture content were computed ·by Khulbe (2000). It is clear from the 

observations that loss of moisture from mulched soil was very low as compared 

to non solarized soil. In general, .10~2.5 per c.ent moisture 19ss wa.s .ob~ervcd from 
. . . . . . . 

mulched soil, but it was above 50-60 ·per cent iri unmi.Ilched soil. Same results 

on moisture content with SS were also reported by Arora (2004) at Pantnagar 

(Uttranchal). 

From above review, it can be generalized that soil solarization retained 

higher soil moisture compared to control at 0 - 15 and 15-30 cm depth of soil. 

But, there was no significant difference of the polyethylene mulch. 

2.1.3 Effect of soil solarization on chemical changes in soil 

Soil mulched with TPE has frequently been reported to contain higher 

level of soluble mineral nutrients. Chen and Katan (1980) while studying on SS 

in Israel reported that saturated extracts of the upper soil layer of eight different 

solar heated soils showed increased concentrations of soluble organic matter and 

minerals. The greatest increase was observed in N03 concentrations. NH/, K+, 

Ca++ + Mg++ and er were also found to increase. While changes in soil reaction, 
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total organic matter, NaHC03, extractable phosphorus and hydraulic 

conductivity were marginal or inconsistent. 

Stapleton and De Vay (1986) reported that summer solari:::ation on six 

wet soils of four different textures increased concentration of N03 "N and NH/­

N upto six times then those in non treated soils. Concentration of Phosphorus, 

K+, Ca++, Mg++ and electric conductivity increased in some of the solarized soil, 

however, other micronutrients (Fe++, Mn++, Zn++, Cu++) were not increased. 

Concentration of mineral nutrients in wet· soils covered with TPE films but 

insulated against solar heating were the same as those· in non-treated soil. 

However, no significant differences in the levels of extractable nitrate and 

sulphate were observed at Canterburry, Newzeland(Haynes, 1987). 

Kaewrung et al. (1989)' reported .from We.stem Australia that solarized 

soils had significantly higher levels of N03"N at 0-10 cm and 10-30 cm depth 

·and NH/-N at 10 cm over control. But, there was no difference with K, Fe++ and 

organic carbon. N03 -N was increased by sqlarizl!tion. up to. 30 .<ell,1. depth,. but 
' . . ' : . . . . 

. NH/-N was unaffected at any depth at ICRISAT,"Hyderabad,"lhdia (Chauhan et 

al., 1988). Daelemans (1989) studied that soil tarping with addition of organic 

matter revealed that the average total mineral nitrogen content was higher in the 

_tarped plots than in the uncovered ones. There was an increase in N03"N and 

NH/-N, but organic carbon content was not altered at New Delhi (Yaduraju 

1993). 

El-Shami (1990) studied the effect of SS with TPE on soil properties in 

some Egyptian soils. He found that soil texture and N content were not affected 

by mulching, but Mn, Mg and Cu contents were increased, while Fe, Zn and P 

contents were decreased. 

Patel (1994) reported that organic carbon and total P20 5 contents were not 

increased but total N and total K20 were significantly increased due to 

solarization treatments under sandy loam soil. More over, he also observed that 

Fe, Mn and Cu were significantly increased under solarized soil. 
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Patel and Patel (1997) reported that pH and EC of sandy loam soil were 

significantly decreased, while organic matter content (per cent) was significantly 

increased to the extent of about 67 per cent in solarized soil. Similarly they also 

reported that total N, available N, P20 5 and K20 were also significantly 

increased under solarized soil as compared to non solarized soil. 

While studying in different soil types and nutrients sources, it has been 

observed by Yaduraju and Kamra (1997) that the increase in levels of soil 

nutrients are transient and do not persist long. Therefore, increase in growth 

response (IGR) following SS is likely to result from reductions of major factors 

limiting plant growth such as fungal or bacterial pathogens, nematodes soil 

borne insects or weeds rather than increased mineral nutrient availability. 

Arora (1998) reported from New Delhi, India that solarization treatment 

with polyethylene sheet significantly increase N03N and NH/-N as compared 

to non-solarized plots. While TPE covered plots showed significant increase in 

available P and marginally increase in K and EC. Organic carbon content and pH 

did not vary due to different treatments. 

All the solarized treatments resulted into significantly higher levels of 

available phosphorus, available potassium and slight rise in the levels of 

extractable zinc, copper, iron and manganese, where as significantly reduced the 

organic carbon (Basavaraj, 1998). 

A field experiment was conducted at the Main Research Station, Hebbal, 

University of Agrilcultural Sciences, Bangalore during 1995-1996 and 1996-97 

by Mudalagiriyappa et al. (1999c) to study the effect of SS on soil properties, 

growth and yield of groundnut. Results showed that the content of soil nitrate 

nitrogen and available phosphorus were significantly differed among the 

treatments. Covering soil with transparent polyethylene of0.075 mm for 45 days 

recorded significantly higher nitrate nitrogen (25.25 kg ha-1
) which was at par 

with TPE 0.05 mm (24.54 kg ha-1
). These treatments recorded 7.80 kg more 

nitrate N content than control. Similarly, the available phosphorus content was 
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significantly higher under TP of 0.05 mm for 45 days (36.55 kg ha"1
) than 

control (32.0 kg ha-1
). 

Lalitha (1999) reported from Bangalore that soil solarization treatment 

with 0.05 mm TPE for 45 days reduced the content of organic carbon and 
' sulphur. However, the level of available N, P20 5, K20, exchangeable Ca, Mg 

and Na was enhanced over non solarized control. 

Khulbe (2000) conducted an experiment at Pantnagar during 1998 and 

1999. The study indicated that there is no change in soil pH, but EC was 

improved significantly. Levels of available phosphorus and potash per hectare 

did not change. Though, organic carbon also did not change, but total nitrogen 

increased significantly to the tune of 80 per cent, due to SS. 

Kiran Kumar et al. (2003) observed that maximum uptake ofN, P and K 

was registered by the crop with the TPE 0.05 mm during April and was the least 

in the controlled plots after the harvest of the crop and removal of the weeds. 

Similar trend was observed in case of available soil nutrient status after crop 

harvest. 

Based on the above review, it can be inferred that solarization with 

transparent polyethylene increased the total N, N03 -N, NHi-N, K, Ca, Mg, Na, 

Cl, Mn, Fe and Cu whereas, organic carbon, sulphur and Zn were decreased 

while, P was found variable in solarized soil. SS also enhanced the availability 

of most of nutrients in soil, ultimately, resulting in increased plant growth 

response in many crop plants. 
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2.1.4 Effect of soil solarization on biological changes in soil i.e 

Microbial population 

In comparison to most other methods of soil disinfections, the effect of 

solarization was seles;tive on microorganisms but it is sufficient to mention that 

the shift in the micro-biota in the soil following solarization is in favour of 

antagonists. 

Solarization had no effect on the association between Rhizobium and 

groundnut roots (Grinstein et al., 1979). Sufficient population of Rhizobium spp . . 

required for nodulation on bean roots was survived by solarization in Israel 

(Katan, 1981). 

Due to solarization, changes were reported to occur in the population of 

soil microorganisms at Sicily,. Italy, whereas the total fungal population of soil 

was decreased by 5_0 to 53 per cent by solarizatio_n (Cartia, 1987). 

At Varanasi, there was a reduction in total fungi at depth of 0 to 10 cm in 

solarif\ed soils. Though,. it w_as found .to increase when the solarized plots were 

under the sh~de. (Dwi~edi a~d Dube;, i987). At ICRISAT, Hyderabad, it was 

noticed that solarization did not affect rhizobial population or nodulation either 

in pigeon pea or chickpea crop (Arora, 1998). 

The bacteria, pseudomonas was increased by 50 to 100 folds in the 

rhizosphere of tomato and cotton in Israel (Meron et al., 1989). In Western 

Australia solarization for five weeks increased the population of bacteria at soil 

depth of 0-10 cm (3.2 folds) and also increased the population of actinomycetes 

(1.2 folds) at both depths, (Kaewrang et al., 1989). While, at Colima, Mexico 

along with fungi the bacterial population was reduced by 60 to 100 per cent in 

soil solarization plots (Stapleton, 1991). 

Chaube and Singh (1991) reported that total fungal population in 45 days 

solarized soil was ranged from 8.22 to 12.25 X 103 per gram of soil as against 

82.55 X 103 per gram in non solarized soil at Pantnagar. 

Lodha et al. (1991) reported that the population of total fungi decreased at 

5 cm soil depths, therefore only few species of Aspergillus and Penicillium could 
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be recorded in the final counts. However, there was manifold increase in total 

bacterial population for all the depths. Population of all actinomycetes increased 

initially, but in final counts disappeared. At Dharwad, Habeeburrahaman (1992) 

reported to increase the population of actin?mycetes by 1.2 fold. 

Patel and Patel (1998) observed suppression of t.otal fungi. and bacterial 

population with and without host in bidi tobacco nursery. However, rhizobium 

population was tremendously increased in solarized soil at 86 days after planting 

of bidi tobacco. 

A field experiment was conducted at the Main Research Station, Hebbal, 

UAS, Bangalore during 1995-96 and 1996-97by Mudalagiriyappa et al. (1999 

c ). The data on microbial population revealed that the variation in the fungal 

and ba9terial population wiis observed. Among the various treatments, covering 

TPE 0.05 mm for 45 days caused significant reduction (53.8 per cent) in fungal 
. . 

population. Bacterial. population was more in· case ofTPE.of 0.075 mm and TPE · 

of 0.05 mm for 45 days but at par with contr91. However, the bacterial . . . . •'. . . . . . . . . . . ·. . .· . . . . 

·population w·~s significantly reduced ih TPE o( 0.05" mm for 15 days. The 

population of actinomycetes was not affected due to various soil solarization 

treatments. 

Lalitha (1999) recorded the population on total fungi and bacteria which 

were affected due to SS. The treatment TPE 0.05 mm for 45 days had 

significantly lesser number of fungi (7.2 X 104
). All the SS treatments recorded 

significantly less fungal population compared to control. SS did not have 

significant influence on total bacteria and actinomycetes. 

Khulbe (2000) conducted an experiment during 1998 and 1999 at 

Pantnagar_, revealed that population of total fungi declined 70 to 80 per cent 

sharply, when estimated after 30 days SS and raising first nursery, the population 

recovered steadily and reduction reached below 50 per cent and then increased 

by 20 to 30 per cent. Like fungi, total bacteria too, declined sharply after SS but 

recovery was increased up to 70 per cent over initial count. Transparent 
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polyethylene had significant effect on microorganisms, while white and red were 

distinctly superior over black. 

Desai and Dange (2003) reported that SS with 25 micron TPE for three 

weeks during hot summer season reduced the populati?n of Fuzarium 

oxysporum f. sp. Ricinin by 67 .25 per cent as compared to non solarjzed 

treatment at S.K.Nagar (Gujarat). 

While studying the effect of soil solarization during 1999 in vegetable 

nurseries, Arora, (2004) at Vegetable Research Center, GBPAUT, Pantnagar 

observed that TPE for eight weeks significantly reduced the total counts of fungi 

:The counts ranged from 31 to 56 x 103 per g soil in non solarized treatments 

while in solarized treatments count ranged from 13 to 27 x 103 per g soil. SS for 

eight. weeks re.duc.ed .their ~otal bacterial counts. c.f.f. (40 to 61.23 x 106 to 70 to . . . . . . . . . . 

99.56 x 106
) and actinomycetes count (7.33 x 105 to 13.30 x 105

) by almost 50 

. per cent just after soil ·solarization, however, after 30 days i.e: after. raising a 

nursery crop, the estimated population showed significant recovery. . 
• • • • • . • • • • • • . . • . • • i • • • • • • . • • • • • • • 

· · Ftom the above review; it is generalized· that sbil · solarizatiori caused 

significant reduction in antagonistic micro-organism. Population of total fungi 

was decreased, whereas total bacteria were increased and actinomycetes were 

found inconsistent in soil. 

2.1.5 Effect of SS on weed control 

One of the visible effects of SS is to be reported as control of wide 

spectrum of weeds. Grinstein et al. (1979) were the pioneers to notice control of 

many weed species including Portulaca oleracea, Amaranthus retrojlexus, 

Xanthium spinosum and Cynadon dactylon in peanut followed by Katan et al. 

(1980) who reported decreased weed population due to SS in onion fields. 

Katan (1981) reported the potential mechanism of weed control through 

SS is 

(I) Direct killing of weed seeds by heat 

(2) Indirect microbial killing ofseeds weakened by heating 
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(3) Killing of seeds stimulated to germinate in the moistened mulch soil 

( 4) Killing of germinating seeds whose dormancy is broken in the heated 

soil 

(5) Through an effect produced by volatiles accumulating under the plastic 

trap 

Yaduraju (1993) listed 50 weed species as partially or completely 

controlled followed by Katan and Devay (1995) who named 33 species of winter 

annuals, 50 species of summer annuals and 14 species of perennial weeds as 

moderately susceptible to soil solarization. They opined that weed seeds and 

propagules are controlled in various ways by solarization including heat, contact 

burning of germinated seedling, reducing germination at lower depths and 

.. controlled due tp higher temperatur.e of surface area and possibility by imbalance . . . . . . . . . . 

of gaseous components in the soil. 

. 2.1.5.1. Effect. of s.oil solarjzl)tion on weed ernergenctl . . .. . . . . . . . . . . . 

Due to elevated temperature in s'oil following soil solarization treatment 

results in reducing the population of soil borne pathogen, nematodes and weeds. 

The benefits of soil solarization are best obtained during hot summer 

months, the TPE sheets be kept in place for desirable period as long as practical. 

Though annual weeds can be controlled by short period but longer periods are 

said to be imminent for perennials. 

Horowitz et al. (1983) reported that two to four weeks of soil solarization 

was sufficient to control annual weeds and was effective for next one year. 

Benjamin and Rubin (1982) reported that SS effectively controlled annual 

weeds, viz., pigweed, nightshade, slowthistle and several grasses . They also 

found that the effect of SS on weeds might be due to the combination of the high 

temperature prevailing in the top soil layer and other factors, such as the volatile 

and toxic product resulting from rapid organic matter decomposition. 

Egley (1983) conducted field experiment on SS on silty clay loam soil by 

means of transparent PE sheets for the period of 1 to 4 weeks in mid summer at 
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Stoneville (USA). The results revealed that SS through transparent PE 

significantly reduced the total weed emergence by 64 to 98 percent of 

Amaranthus spp., Jpomea spp., Trianthema portulacastrum L and various grass 

species. However, purple nutsedge (Cyperu rotundus L.) emergence was 

increased by solarization in some instances. 

Elmore (1983) observed that the germination of seeds of Digitaria 

sanguinalis, Malva palvijlora, Echinochloa crus-galli, Chenopodium album, 

Amaranthus retrojlexus and Solanum nigrum were controlled at 4 cm depth by 

solarization with PE sheets for 4 to 6 weeks period (July to August). 

The findings of Bell and Elmore (1984) revealed that SS for 6 weeks 

period gave complete weed control ofAmarathus a/bus and Portulaca oleracea. 

Rubin and Benjamin (1984) conducted two field experiments on loamy 

sand soil in Israel and found that solar heating of wet soil obtained by using 

transparent PE during the hot season. Rhizomes of Cynadon dactylon L. and 

Sorghum halepense L. were very sensitive to heat treatment, but tubers of 

Cyperus rotundus L. were able to survive at high temperature and it was 

recommended that longer period of solarization (up to 10 weeks) required for 

effective control of these weeds. 

Cartia (1985) concluded that use of PE film laid on the surface for 30 to 

50 days in summer season increased soil temperature and controlled pest, 

diseases and weeds i.e. Chenopodium album, Cynadon dactylon, Digitaria. 

sanguinalis, Portulaca oleracea and Sorghum halepense. Maximum benefits of 

solarization can be obtained when the film should be clear, 0.03 mm thick and 

soil should be moist and well cultivated. 

A study conducted at Lakewood, USA revealed that soil solarization for 

55 days could reduce the germination of many weed seeds and reduced weed 

cover by 97 per cent (Hilderland, 1985). Solarization for 36 days reduced seed 

load in soil by 90 per cent and emergence by 46 per cent in Germany (Braun et 

al. 1987). They further observed that solarization for 60 or more days decreased 

weed population by 58 per cent, although control of cyperus rotundus was 
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inconsistent. In this context Emani (1991) recommended solarization for one 

month with thin TPE and two months with thick TPE at Dharwad. 

Effective control of grassy weeds was obtained by solarization for six 

weeks prior to onion planting in Hawaii and the effect was persistent up to three 

months (RegJl.e and Wilson, 1988). On the contrary_, SS was most effective for 

controlling of broad leaved weeds than sedges and grasses(Reddy et al.,1998). 

However, solarization for 9 to 10 weeks was reared to achieve reduction of di cot 

weeds by 90 per cent and monocot weeds by 94 per cent at Torio, Italy 

(Tamietti and Garibaldi, 1989). 

Sauerbom et al. (1989) reported best control of weeds with solarization 

for 30 to 50 days in the hot season. Orobanchae dry weight was decreased by 90 

per cent in .bo.th bean. and .lentil fields in Northern $yria. Yad\]raju. and Ahuja· . . . . : . . . . . . 

(1990) reported that soil solarization reduced the emergence of weeds by 75 per 

cent in summer which was equivalent to two hand weeding and application of 

pendimethalin (0.75 to 1 .5 .kg. h(1
}. Effoctive c9ntrol of grassy. weeds in 

s~cceedi~g ~h~~t . ~a~: obse~ed . ~ith . sol~i-ization. ·cyperus rotandus . and 

Melilotus indica, were however, not controlled by solarization treatment but both 

were less competitive and did not reduce crop yield in soybean-wheat system. 

Abu Irmaileh (1991) obtained Orobanchae free tomato plants with 

solarization with TPE for 45 days and 72.3 per cent reduction in dry weight of 

Orobanchae was observed by Linke et al. (1991 ). 

Solarization with TPE (0.05omm) reduced the seed emergence of 

Ageratum conzyoides, Euphorbia hirta and Amaranthus spinosis from 54 to 84 

per cent (Habeeburrahaman, 1992). At New Delhi, solarization with TPE for 32 

days in cowpea crop decreased the emergence of the dominant weed seeds such 

as Dactyloctenim aegypticum, Arachne racemosa and Trianthema monogyna by 

over 90 per cent. Mulching for 16 days also decreased weed emergence, but to a 

lesser extent than the 32 days treatment (Kumar et al., 1993 ). 

In another study conducted in USA, effective control of Digitaria and 

Echinochloa was observed by Elmore et al. (1993) with solarization for 40-50 
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days. On a similar way of solarization in bidi tobacco, Meti (1993) reported 

decrease in Orobanchae number and dry weight due to solarization for 40 days 

particularly with thin (0.05 mm) TPE at Dharwad 

Nasr-Efahani (1993) reported that the population of weed was effectively 

and significantly reduced with solarization for both the periods of 30 and 45 

days with various thickness of polyethylene sheets (20, 250, 300 and 400 

micron) during the hottest period from 15 May-30 June, 1988 and 1990. All 

weeds such as _Chenop9dim spp., Cirsum vulgare, Cynodon dactylon, Digitaria 

sanguinalis, Euphorbia hirta, Echinochloa crusgalli, Portulaca qudarifided and 

Solanum nigrum were nullified from the soil except Cyperus rotandus. There 

was a reduction of 70-90 per cent in weed population whereas the remaining 10-

30 per cent was Cyperu.( rotandus_o_nly.whi~h was partially affect.ed. ·. · 

An investigation was conducted to study the effect of soil 

solarization on weed control of groundnut on the soil of MRS, UAS, Dharwad 

during kharif 1995 by Biraclar et al._ (I 9_97).. The ~esults. ~h\:nve.cl ·th\lt there W\ls a . 
- . . . . . : . . . . . . 

significant reduction in weed count arid. dry weight of weeds ev'en up to the 

harvest of groundnut due to soil solarization with TPE 0.05 mm for 60 days in 

wet soil compared to non solarized soil. TPE of 0.05 mm thickness was superior 

to that of 0.1 mm thickness. 

Economou et al. (1997) reported that solarization for a period of one 

month killed all the weed seeds of Avena sterli:s, Bromus diandrus and Sinapsis 

arvensis within 10 cm soil depth at Athens,· Greece. At Beirut Lebanon, 

significant reduction in weed numbers and dry weight was observed due to soil 

solarization for I 0 to 40 days duration (Haider and Iskanda: ', 1997). 

A filed experiment was conducted during 1995 and 1996 at MRS, 

Hebbal, UAS, Bangalore on sandy loam soil by Mudalagiriyappa et al. (1999 b) 

to find out the effect of soil solarization on weed dynamics in kharif groundnut. 

They concluded that significant reduction in monocot (88 to 96 per cent), dicot 

(81 to 94 per cent) and sedge (30 to 40 per cent) weeds due to solarization was 

noticed at all the stages in treatment ofTPE 0.050 mm for 45 days. Whereas, the 

26 



~view of fiterature 

highest weed count of monocot (63.33), dicot (53.50) and sedge (43.33 ) were 

recorded by the unweeded check at 60 DAS as well as at other stages. 

A field experiment was carried out to study the effect of soil solarization 

for control of weeds in brinjal and chilli nurseries. The effect of six week soil 

solarization with 100 µm was greater in controlling broad leaved weeds. There 

was 100 per cent control of Parthenium spp., Elucine indica and Tribulus 

terrestris and up to 96 per cent of Echnocloa crusgali (IARl, Annual Report, 

2001-2002). 

Chandra Kumar et al. (2002) reported that there was a significant 

reduction in weed count and weed dry weight at 40 DAS and at harvest. Soil 

solarization with TPE 0.05 mm and 0.1 mm for 40 days along with one hand 

weeding significantly reduced the weed count and .\Ye.ed dry· weigh\· at all ·the · 

stages of crop growth over·control. The higher weed control efficiency was also 

observed in TPE 0.05 mm (78.6 per cent) and 0.1 mm (77.7 per cent) along with 

one hand weeding over weedy check. 

Field experiment was conducted during 2000 arid 2001 at, Ne0di by 

Sundari and Suresh Kumar (2003) and reported that different weed flora i.e. 

Cleome viscose, Vernonia cinerea, Corchorus olitorious, Cyperus rotandus and 

F;,chinochloa colonum were present predominantly in groundnut. Significant 

reduction in weed population and least weed biomass (86.32 kg ha-1
) was 

recorded with soil solari.Zation 0.05 mm TPE for 40 days which was on par with 

weed free check. This treatment recorded the highest weed control efficiency of 

91.61 per cent over control at 60 DAS. 

The experiment was conducted on sandy loam soils of the Main Research 

Station, Hebbal, University of Agricultural Sciences, Bangalore during 2000 by 

Soumya et al. (2003). The data on total weed dry weight revealed that there was 

a significant reduction in weed dry weight due to SS over control. At harvest, 

TPE 0.05 mm for 45 days+ 1 Hand Weeding (5.8 q ha-1
) and TPE 0.10 mm for 

45 days + I Hand Weeding (60.6 q ha-1
) recorded significantly lower weed dry 

weight over other treatments. 
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A field experiment was conducted at the National Research Centre for 

Weed Science, Jabalpur during 1998-1999 and 1999-2000 on clay loam soil to 

study the effect of soil solarization on weeds in succeeding wheat crop after 

soybean by Singh et al. (2003). It was revelaed that the experimental field was 

infested mainly with Chenopodium album (50 per cent), Cichorium intybus (18 

per cent), Vicia saliva (10.3per cent ), Convolvus arvensis (8.8per cent ), 

Meidcago hispida (6.7 per cent) and Phalaris minor (6.6 per cent). Soil 

solarization for a period of five weeks significantly reduced.all the weeds except 

Convolvus arvensis and gave I 00 per cent control of Phalaris minor, 89 per cent 

of Cichorium intybus, 85 per cent of Vicia saliva and 77 per cent of 

Chenopodium album and Meidcago hispida over non solarized control. Soil 

s_olarization for five weeks recorded 68.8 ·per cent reduc.tfon in total. .weed .. 

population and 70.8 per cent reduction in weed· dry weight over weedy check. 

· _An investigation was under taken at weed control research project, B.A. 

. College of Agriculture, Anand Agricultural University, Anaµd to find O\lt. the 

efficiency of SS on weed control in okra-wheat crop sequence in loamy sand soil 

during 2003-04. Results indicated that the lowest dry weight of weed at 30, 45 

DAS and at harvest was recorded in treatment of solarization for 30 days in 

May-June months than non-solarized treatment. Though, dicot weed at 45 DAS 

was significantly decreased in solarized than non-solarized in succeeding wheat 

crop (Agresco report, 2004). 

A field investigation was carried out at UAS, Bangalore during 2000-

2001 rabi by Soumya et al. (2004) to study the residual effect of SS on growth 

and yield of potato. Results indicated that residual effect of weed free treatment 

to previous crop recorded minimum number of total weeds (29.69) and was on 

par with TPE 0.05 mm for 45 days + I Hand Weeding (30.00). Significantly 

higher number of weed was recorded due to weedy check (84.67) whereas, 

minimum total weed dry weight due to residual effect of treatments to previous 

crop with TPE 0.05 mm for 45 days+ I Hand weeding (17.09 g) was recorded 

and was on par with weed free (17.3 g) as compared to weedy check ( 40. 79 g). 
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The experiments were conducted by Arora (2004) at Floriculture Block 

and Vegetable Research Center, College of Agriculture, G. B. Pant University of 

Agricultural and Technology, Pantnagar during 2003 to study the effect of SS in 

vegetable nurseries for 8 weeks. He reported that SS alone could reduce the 

weed population. But ~ntegration with organic amendments and bioagents 

increased the effectivity of SS. All the common species of weeds, dominated by 

Ageratum conyzoides, Cynodori. dactylon, Chenopodium album and 

Parthenimum spp. occurring naturally were reduced by 95 to I 00 per cent, 

except Cyperus rotundus and Melilotus spp. In the latter two weeds the reduction 

was about 50-70 per cent. In a similar study at Pantnagar (Uttranchal), SS with 

white-transparent polyethylene sheets for four weeks eliminated above weed 

species by 82.5 to _I 00 per cent in oi'1ion, cabbage, cauliflower and tomato . 

nurseries (Khulbe, 2000). 

An experiment wa~ conducted at WCRS, Department of Agronomy, 

College of Agriculture, Jµnagadh Agricultural University, Junagadh during 
··.. .· . . .... 

·2003-04 and· 2004:05. Results· indicated that the different treatments exerted 

their significant influence on dry weight of weeds. The treatment comprising soil 

solarization for 30 days proved its superiority by recording significantly the 

lowest dry weight of weeds (2278 kg ha.· 1
) than the non solarization treatment ( 

3180 kg ha-1
) during 2003 and same trend was observed during 2004 (Agresco 

report, 2004 and 2005). 

Nanjappa et al. (2005) reported that SS with TPE 0.05 mm used twice for 

45 days had significantly lower weed count and weed dry weight ( 26.7 m2 and 

6.21 g 0.25 m2,respectively) as compared to weedy check ( 86.7 m2 and 21.5 g 

0.25 m2
, respectively). 

An experiment was conducted at farmer's field by Haripriya and 

Kamalakannan (2005) to study the effect of SS with TPE 0.05 mm for 40 days in 

soybean crop. They recorded the highest weed control efficiency for 

Echinochloa colzmum (91.85per cent) for Cleome viscose (88.06 per cent) for 
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Trianthema portulacastrum (87.26 per cent ) and for Commelina benghalensis 

(80.90 per cent) in 40 days solarized plot. 

2.1.5.2 Effect of soil solarization on weed seed bank 

The reserves of dormant weed seeds jn agricultural soils provide a source 

of seed for persistent weed problems that often require repeated measures. A 

reduction in the number of dormant weed seeds in the soil should also 

correspondingly reduce weed persistence and wee.d control requirements. Hence, 

soil solarization would be desirable as a means of reducing the dormant weed 

seed reserves in the soil. However, solarization was not found effective to 

eliminate dormant weed seeds from the germination zone. The treatment killed 

non-dormant seeds and greatly reduced. the number of weed seedlings that other 

wise would _have emerged (Egley, 1983). It was also revealed that solarization 

·for one,_ two; three and four weeks reduced weed seed emergence by 64, 70, 78 

and 98_pe~ cent, resp_ectively. . 

HciroWtiz et al. °(l tJ83) observed reduced .germination of weed seeds in the 

top layer and the effect was found to decrease with the soil depth due to 

solarization. The depth up to which the weed seeds killed upon soil solarization 

was also found to vary with weed species. In this regard StandirJer et al. (1984) 

reported that soil solarization with TPE for 40 days killed seeds of Commelina 

cummunis upto 11 cm and that of Cyperus spp. and Echinochloa crusgal/i up to 

three to four cm depth. Only solarization for three weeks reduced germination of 

Eleusine indica and Amaranthus spp. up to 5 cm and that of composite weed 

species up to 20 cm depth. Seed population of Poa annua was considerably 

reduced even up to 20 cm soil depth by two weeks of solarization (Silveria et al. 

1988). 

Seeds of eight weed species (Xanthium strumarium, Portulaca oleracea, 

Sorghum halepense, Ipomea locunosa, Sida spinosa, Amranthus retrojlexus, 

Anoda cristat, Abutulon theophrasti) were tolerant to 60 °c temperature or less 

for upto seven· days but most seeds were killed at 70°C after seven days (Egley, 
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1990). However, there was differential response in moist soil. A few seeds (l-

12per cent) of most of the weeds survived up to three days at 70°C. Some (4-30 

per cent) seeds of weeds survived up to seven days at 60°C. He also observed 

promoted germination of certain presumably bec~use high temperature broke 

dormancy of some hard seeds. 

Kumar et al. (1993) opined that the solarization effect was restricted to 

the top (0-5 cm) layer of soil. In another study, Rubin and Benjamin (1993) 

although observed almost complete prevention of emergence of few weed 

species viz; Sinapsis arvensis, Amaranthus retrojlexus and Phalaris paradoxa 

but rhizomes of Cynodon dactylon and Sorghum halepense as well as seeds of 

Solanum and Abutilon were less susceptible. Apart from eliminating Sida 

.. spinosa seeds by_ 94 per cent from the soil,.nu111b~r of viable. weeds seeds in soil 

was also reduced. 

In a notable study at NRCWS; Jabalpur (M.P.), Pahdey a:nd Singh (1996) 

~uggested potential of r~du[:ing weec! incidence .by a9celerated ageing of seeds in . . . . . . . . . . . . . 

soil seed bank as· an eco-friendly method ·of ~eed ~anagemeni u~der tropical 

conditions. They used s,olarization ·with TPE as one of the methods for this 

purpose and achieved 63.8 per cent weed control. 

Lindsey and Shahid ( 1996) demonstrated a simple field experiment which 

showed that soil warming is sufficient to alter the emergence of Betula penula 

seedlings. On the similar lines, Fidanza et al. (1996) opined that crab grass 

emergence was dependent on the total growing degree days (GOD) 

accumulation. Solarization for 30 days killed all the weed seeds hurried in both 

5 and I 0 cm depths of soil weed seed (Economou et al. 1997). They proposed 

modeling based on degree hours. (DH) to explain the germination behavior of 

weed seeds in response to soil temperature. 

A filed experiment was conducted at DAS., Bangalore during 1995-96 

and 1996-97 on sandy loam soil by Mudulagiriyappa et al. (1998). The result 

revealed that germination of weed seeds differed significantly due to solarization 

and their interactions. TPE 0.05 and 0.075 mm· for 45 days resulted in 
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significantly reduction in the germination of Bidens pilosa ( 9.87 per cent) and 

Borreria hispida (98.6 per cent). TPE 0.05 mm for 45 days in the lowest 

germination of Cyperus rotundus (30.3 per cent), Cynodon dactylon (26.0 per 

cent), Dactyloctenium aegyptium (38.7 per cent) and Digitaria marginata (38.2 

per cent) in 5 cm depth. 

Haider and Sidahmed (2000) reported that solarization in cabbage crop 

for 2 to 6 weeks alone killed broomrape seeds at soil surface, but had no 

significant effect on seeds below the surface. Solarization with chicken manure, 

however, killed broomrape seeds at all depths. 

Peachy et al. (2001) reported that SS reduced annual blue grass (Poa 

annua L.) seed survival from 89 to 100 per cent in the upper 5 cm depth of soil, 

but did not reduce survival below 5 cm. 

Mahajan et al. (2005) conducted an experiment at the experimental 

station of Department of Soil and Water Engineering, PAU, Ludhiana during 

2004. In the study the weeds recorded were i.e. Trianthema monogyna, Cyperus 

rotundus, Commelina benghalensis, Eleusine aegyptiacum, Digera arvensis, 

Digeteria sanguinalis, Echinochloa spp. but the Trianthema monogyna and 

Cyperus rotundus were the the dominent weeds. SS for 35 or 45 days decreased 

the emergance of Trianthema monogyna and other annual weeds by over 90 per 

cent. 

From the above review, it is generalized that SS with thinner transparent 

polyethylene sheets for 35 to 45 days was more.effective in control of weeds and 

reduced the emergence of buried weed seeds due to high temperature of soil. 

2.1.6 Effect of soil solarization on crop growth and yield 

Improvement in crop growth and yield performance due to 

weed control through soil solarization is an undisputedly established 

fact. As soil polarization has tremendous effect on soil borne 

pathogen, nematodes and weeds, the treatment enables the crops better to 

grow and good yield as compared to non solarized field. Good weed 

control by solarization has been reported by many researchers. 
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Increase in yield of groundnut by 52 per cent was reported by Grinstein et al. 

(1979) due to solarization as a result of reduction in weeds. Jacohsohn et al. 

(1980) reported that the SS is very effective in controlling the parasitic weed 

orobanche and 78 t/ha yield of carrot was obtained from solarized plots while no 

yield was obtained from the non solarized plot. Katan et al. (1980) observed 

improved plant stand, growth and yield by 100 to 125 per cent of onion by 

solarization due to decreased incidence of weeds and certain soil borne fungal 

pathogen. 

Field experiments were conducted during summer season of 1979 and 

1980 on loamy sand soils in Israel by Rubin and Benjamin (1983). The results 

revealed that solar heating with TPE improved plant growth and increased the 

yield of wheat and turnip than control. Elmore and Heefketh (1983) conducted 

field trials at five locations in California (USA) by using clear plastic sheets 

showed increase in yield of broccoli, tomatoes and melons when compared with 

untreated but weeded areas. 

Altering the plant root environment and resulting in increased growth of 

crop was attributed to several .modes of action including thermal inactivation of 

weed seeds and weakening of propagules bf the process of soil solarization 

(Stapleton and Devay, 1986). The findings of Fahim et al. (1987) revealed that 

yield of Phaseolus vulgaris was significantly increased due to combined effect 

of reduction in damping off, root rot and weeds by solarization at Giza, Egypt. 

Similarly, increase in seed yield (l.4-3.5 t/ha) even in wilt resista~t genotypes of 

pigeon pea and yield increase of 23 per cent in chickpea was reported by 

Chauhan et al. (1988). Solarization increased sesame crop yield by 72 per cent 

have been reported by Stapleton and Garza-Lopez (1988) even when no soils 

pathogen or other pests have been detected. Satour et al. (1989) also reported 

increase in onion yield due to solarization and even disease incidence was also 

very low in solarized plots. 

A field experiment yvith two solarization treatments and five weed control 

treatments was conducted by using I 00 micron TPE film for 6 weeks during 
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June-July, 1999, followed by sowing of soybean in July and wheat in November 

at !ARI, New Delhi. From the results Yaduraju and Ahuja (1990) reported that 

SS had a favourable effect on the growth of soybean and wheat with or without 

additional weed control measurements. On and average there was about 25 and 

42 per cent increase in grain yield of soybean and wheat, respectively 

with mulch, which was higher. Increase in grain yield to the tune of 150 and 50 

per cent than unweeded plots. 

While studying the effect of solarization in bidi tobacco nursery on loamy 

sand soils Patel et al. (I 991a) at Bidi Tobacco Research Station, Gujarat 

Agricultural University, Anand observed that tarping with LDPE clear film 

(among different types of plastic) for two months (April-JS to June-15) 

significantly gave more transplantable and total seedlings of tobacco which was 

219 and 152 per cent higher than control, respectively. 

From the other experiment on SS in tobacco nursery, Patel el al. (1991b) 

concluded that tarping with 25 micron LDPE white transparent and LDPE-UV 

film significantly gave more seedlings height and number of transplantable 

seedlings by 63.8 and 41.5 per cent over control, respectively. Gamiiel and 

Katan (1991) noticed rapid colonization of beneficial fluorescent pseudomonas 

in rhizosphere of solarized soil which could increase the dry weight of various 

plants. The total dry matter production, leaf area and nodule numbers in 

groundnut were higher under clear plastic mulch than black plastic mulch and 

bare soil (Habeeburrahaman,1992). 

While studying the effect of soil solarization by using TPE in soybean 

crop by Kumar et al. (1993) at the IARI, New Delhi on sandy loam soil during 

summer 1990 for 32 days, they reported increased plant height, doubled leaf area 

and dry weight. Pod number per plant was significantly increased, resulted in to 

increase the yield of soybean up to 78 per cent following solarization. 

Cucumber, sorghum, tobacco and tomato plants showed increased plant growth 
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response in solarized soil compared to non-solarized soil (Gruenzweig et al., 

1993) 

Four field experiments were conducted during 1988 and 1989 in summer 

season on silty clay soil at Lamia in Greece by Vizantinopoulos and Katranis 

(1993). To examine the effect of SS in maize and soybean planted as second 

season crop. They concluded that soybean and maize grown on solarized plots 

were out yielded than those grown on clean weeded hoe treatment plots. 

Yaduraju (1993) reviewed the role of SS in weed management and 

reported that it enhanced the availability of nutrients in soil and favour beneficial 

micro flora, ultimately resulting in increased plant growth response in onion, 

groundnut, sesame, soybean and bean. 

An experiment was conducted by Patel (1994) at the Agronomy Farm, B. 

A. College of Agriculture, G.AU., during 1993 on sandy loam soils to study the 

effects of SS on the control of weeds in rice nursery. The results revealed that all 

SS treatments with 0.025mm TPE for 30 days and hand weeding produced 

significantly more number of healthy and lower number of yellow rice seedlings. 

With regards to fresh and dry weights of total and healthy rice seedlings as well 

as yellow rice seedlings, hand weeding and SS were found superior. Further, he 

also reported that SS recorded maximum content of chlorophyll (a, b and total) 

in leaves of rice seedlings. 

A field investigation was carried out at UAS, Dharwad by 

Habeeburrahman and Hosmani (1996) during April 1990 to October 1991 to 

· study the influence of SS on yield in succeeding rainy season sorghum crop. 

Maximum grain yield (42.3 q ha"1
) as well as stover yield (66.3 q ha"1

) was 

recorded by 0.05 mm TPE for 45 days, which was on par with weed free plots 

and was superior to farmer's practice. The increase in grain yield over non 

solarized was 92.4, 92.0 and 46.3 per cent due to 0.05 mm TPE for 40 days, 

weed free and farmer's practices, respectively. 

An investigation was carried out by Biradar et al. (1997) at Main 
I 

Research Station, UAS, Dharwad to evaluate the efficacy of SS for weed 
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management in groundnut during ramy season, 1995. They reported that 

solarization treatment with 0.05 or 0.1 mm TPE on wet soil for 60 days recorded 

pod yield of 2.88 t ha"1 which was statistically similar to those obtained in the 

weed free control plot (2.91 t ha-1
). The increase in grain yield over non 

solarized control was 215 per cent due to 0.05 mm TPE on wet soil for 60 days. 

Mudalagiriyappa et al. (l 999c) reported that SS enhanced the plant 

growth and yield of groundnut. At 75 day, SS with 0.075 mm TPE for 45 days 

resulted in maximum number of root nodules (124.65/plant) and nodule dry 

weight (130 g/plant) which were on par with 0.05 mm TPE, but differed 

significantly from control. Covering with TPE of 0.05 and 0.075 mm recorded 

significantly higher pod yields (20.64 and 19.60 q ha·1
, respectively) over control 

( 4.68 q ha"1
) .. The highest. oil content ( 44 .. ;2.9· per .cept)· <\nd· shelling percent11ge 

(73.25) were recorded by TPE 0.05 mm for 45 days. Further, Mudalagiriyappa el 

al. (I 999 d) studied the residual effect of SS on growth and yield of potato crop. 

From the results, they reported .that weed .free .and TP;E 0:05. mm. for .45 .days 

recoded significantly higher plant height,muriber "cif branches" anci ieaf area at 60 

DAS compared to control. Maximum tuber yield of potato (29.91 t ha-1
) was 

recorded by TPE 0.05 mm for 45 days, which was at par with weed free check 

('.?9.73 t ha·1
) and significantly superior than all other treatments. 

An investigation was carried out to determine the effect of SS on weeds in 

succeeding wheat crop after soybean and its resultant influence on the crop 

growth by Singh et al. (2000) at the NRCWS, Jabalpur during 1998-99 and 

1999-200 I. They reported that SS increased the number of spikes of wheat per 

unit area. Significantly the highest number of grain per spike ( 45.5), 1000 grain 

weight (41.7) and grain yield (5037 kg ha-1
) were recorded with SS for five 

weeks, over non solarized control. 

A field experiment was conducted during 1999-2000 and 2000-2001 to 

study the effect of SS on weed growth in succeeding kharif season sunflower 

and the resultant influence on the yield of crop by Chandrakumar et al. (2002) at 

Department of Agronomy, UAS, Bangalore They reported that the maximum 
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' 
seed yield (3180 kg ha-1

) was obtained with TPE 0.05 mm for 60 days and was at 

par with SS for 40 days with either pendimethalin (0.5 kg ha-1
) or one hand 

weeding at 70 DAS. Further, this was significantly superior to non solarized 

control including weed free check (2652 kg ha"1
). 

The experiment was conducted on sandy loam soils of the Main Research 

Station, Hebbal, UAS, Bangalore during 2000 by Soumya et al. (2003) to study 

the effect of SS on growth and yield of kharif groundnut. Results indicated that 

at 60 DAS soil solarization with.TPE 0.05 mm for 45 days+ 1 Hand Weeding 

produced significantly more number of branches (7.73), higher leaf area (56.27) 

and higher total dry matter accumulation (16.45) per plant in groundnut were 

recorded, however) it was on par with weed free check. Further, they also 

reported that significantly higher filled pod (16.47) and pod:weight_(14.52_g)-per 

plant were recorded with 0.05-mm TPE for 45 days+ 1 Hand Weeding which 

was on par with weed free and TPE 0.10 mm for 45 days+ 1 Hand Weeding in 

groundnut crop. 

An experiment was conducted at WCRP, B.A. College cif Agriculture; 

AAU, Anand during 2003-04 to study the effect of soil solarization on weed 

control and yield of okra-wheat cropping sequence. The results reveal that SS for 

3_0 days significantly increased the -plant height and yield of okra in kharif season 

but its effect on succeeding wheat crop was found non significant (Agresco 

report, 2004). 

A field investigation was carried out at UAS, Bangalore during rabi 

season of 2000-2001 by Soumya et al. (2004) to study the residual effect of SS 

on growth and yield of potato. Results revealed that the residual effect of 

treatments to previous crop with TPE 0.05 mm for 45 days + 1 Hand Weeding 

recorded maximum number of branches (4.36) and leaf area at 60 DAP (18.22 

dm"') which was on par with weed free. With regards to yield of potato, weed 

free check recorded significantly higher total tuber yield (26.14 t ha-1
) which was 

on par with TPE 0.05 mm for 45 days+ 1 Hand Weeding (25.13 t ha-1
). 
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An experiment was conducted at WCRP, Department of Agronomy, 

College of Agriculture, JAU, Junagadh during 2003-04 and 2004-05, to evaluate 

the effect of SS on weed management in kharif groundnut on medium black soil 

condition. Results revealed that the effect of different treatments was found 

significant on pod and haulm yield of groundnut. Significantly the highest pod 

yield (2169 kg ha-1
) and haulm yield (2910 kg ha-1

) were obtained under 

solarization treatment than no solarization (control) during 2003-04 and similar 

trends were also obtained for the year 2004-05 (Agresco report, 2004 and 2005). 

Mahajan et al. (2005) concluded that SS with 50 µm transparent PE for 

35 or 45 days produced healthy seedlings of brinjal by increasing dry matter 

production of seedlings and proved very useful technique for controlling more 

than half of the weed species recorded without any use of chemicals. 

Najappa et al (2005) reported that pod yield was varied due to repetitive 

use ofTPE.Among solarized treatments, TPE 0.05 mm twice ( 23.15 q ha-1
) or 

once (22.15 q ha-1
) recorded significantly higher pod yield of groundnut as 

compared to weedy check ( 8.52 q ha-1
) due to effective control of weeds. 

Similar trend was observed with respect to number of pods per plant and pod 

yield per plant. 

A field experiment was conducted with groundnut during 2000 and 2001 

at Neyveli (TN) by Sundari and Sureshkumar (2005) and reported that 

significantly the highest pod yield of2.47 and 2.49 t ha-1was recorded in the off 

season soil solarization for 40 days with 0.05 mm thickness treatment. They 

also reported better growth of groundnut in terms of its plant height, number of 

leaves, leaf area and total dry matter accumulation which might have helped in 

better availability of growth resources to the crop with longer duration of 

solarization. 

From above the review, it can be generalized that soil solarization with 

transparent polyethylene improved plant growth and ultimately resulting in 

increased yield and yield component in many crop p\ants including groundnut 

and potato. 
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2.2 Effect of cultural methods on weed control·: 

Groundnut 

An experiment was conducted at Jungadh for two years during kharif 

seasons. The highest pod and dry fodder yield of groundnut were obtained when 

the crop was hand weeded twice and intercultured with blade harrow. The same 

trend was also observed in dry weed weight at the end of the season. Data 

regarding the economics showed that HW + IC was the most profitable (Rs. 

1984 ha-1
), followed by weed free (Rs. 1487 ha-1

) and Lasso @ 2.0 lit. a.i. ha-1 

(Rs. 734 ha-1
) (Kalaria et al., 1976). 

· A field experiment was conducted at college farm, GAU, Junagadh 

during kharif season by Makwana (1982). The results revealed that the highest 

pod yield of groundnut (875 kg ha-1
) was recorded under weed free condition 

followed by one hoeing and two hand weedings. Maximum net profit of Rs. 

1845 was accrued under one hoeing + two hand weedings, closely followed by 

Lasso application. These two treatments also recorded minimum removal of 

plant nutrients (N, P and K) by weeds. 

The groundnut pod and haulm yields were significantly higher with two 

hand weedings at 15 and 30 days after sowing, which was closely followed by 

hand weeding at 15 days and hoeing at 30 days after sowing compared to the 

unweeded check (Rathi et al., 1986). 

Kandap et ai. (1989) reported that hand weeding at 15 and 35 days after 

sowing resulted in highest pod yield and the increase in yield over weedy check 

.was 302 per cent. 

Malavia and Patel (1989) studied that hand weedings twice at 20 and 40 

days after sowing with three interculturing operations at 20, 40 and 60 days after 

sowing recorded the highest pod yield (12.9 q ha-1
) compared to herbicidal 

treatments (3.5 to 4.40 q ha-1
) and unweeded check (2.3 q ha-1

). 

The maximum number of nodules per plant (93.8) and nodule weight per 
I 

plant (13.9 g) at 90 days were observed with two hand weedings and three 
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interculturing compared to the herbicidal and unweeded check. Hand weeding 

twice at 15 and 30 days after sowing followed by intercultivation at 15, 30 and 

45 days after sowing recorded the highest pod yield of 28. 90 q ha-1 over 

unweeded control (Murthy et al., 1992). 

The results revealed that the remarkably higher pod and haulm yield of 

groundnut were recorded under weed free treatment, closely followed by two 

hand weeding and one interculturing at 15-20 and 40-45 DAS (Tank, 1993). 

An experiment conducted at Anand, results showed that hand weeding 

and two intercultivation at 20 and 45 DAS gave higher benefit cost ratio in 

groundnut (AGRESCO, 1996). 

Potato: 

Singh (1982) conducted a field experiment to study the effect of 

periodical manual weeding on tuber yield of potato at Central Research Station 

Farm, Modipurarn, Meerut (U.P.) during 1977-78 and 1978-79. He observed that 

hand weeding at 25 days with earthing up gave lowest dry weight of weeds and 

highest tuber yield during both the years. 

In potato (Cv. Chandramukhi) two hand weeding (30 & 70 DAP) is 

beneficial for weed control and tuber yield of potato (AGRESCO, 1985). 

Hooda (1987), while experimenting at HAU, Hisar during 1981-82 and 

1982-83 reported that hand weeding at 25 and 40 DAP in potato gave maximum 

number of tubers per hill and lowest dry weight of weeds/m2 in both the year. 

Field trial was conducted at Central Potato Research Station, Patna (Bihar) 

during rabi season of 1982-83. From the results, Singh (1988) reported that 

earthing up created favourable conditions for root and tuber development and 

helped in better tuber development resulted in to higher yield of potato. 

Bhattacharya et al., (1989) conducted a field experiment during rabi 

season of 1984-85 at Seed Farm, BCKV, Kalyani on gangetic alluvial sandy 

loam soil. The results revealed that among different treatments, hand weeding 

twice at 30 and 40 DAP had maximum potentiality in controlling all the se
1
dge, 

monocot and dicot weeds. 
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Lal (1990), while experimenting at Modipuram, Meerut (U.P.) during 

1481-82 reported that maximum weed control efficiency of 78 per cent was 

observed in weeding+ earthin~ treatment at 30 days after planting. ---· An experiment was conducted on potato field by Nandekar et al., (1990) 

at Chhindwara during rabi seasons of 1986-87 and 1987-88 indicated that, one 

hand weeding along with one earthing up recorded the maximum plant height at 

harvest (62.5 cin), highest tuber yield of 216 q ha·1and lowest weed population 

of 41/m2
• 

Sharma .(1994) conducted a field experiment during 1988-90 at New 

Delhi' and reported that the maximum tuber yield' and net returns were 

obtained from hand weeding and weed free treatment than other herbicide 

treatments. 

Field trials were conducted on loamy sand. soil at Anand during rabi . 

1990-91. Best weed control was achieved with weeding at 30, 40'and 60 DAP. 

To~a.l potat() tuber. yield was inqeased from)3.96 t ha-1.with.unweeded control to 

25.65 tha·1with HW'at 60 DAP imd 3~.38 t/h~ v,;itli 1.0 kg p·~ridi~eth~lin (Patel 

et al., 1995). 

From the foregoing review, it is summarized that two hand weeding (15 

o_r 20 and 40 or 45 DAS) followed by intercultivation in groundnut crop while 

two hand weeding (25 and 40 DAP ) with one earthing up for potato crop 

are sufficient for keeping the crops weed free and obtaining maximum yield 

lever· 
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2.3 Effect of chemical methods on weed control: 

Groundnut: 

A field experiment was conducted at the Instructional Farm, GAU, 

Junagadh during kharif 1988 ( Kathad, 1990). The results revealed that the 

highest pod (2330 kg ha-1
) and fodder (4294 kg ha-1

) yield of groundnut were 

recorded under weed free treatment followed by pendimethalin @ 1.0 kg ha-1 + 
One HW & IC at 45 DAS. 

From the field experiment conducted at WCRP, Anand, the results 

revealed that two hand weedings and two interculturings at 20 and 45 DAS gave 

more remuneration. Under the situation of non availability of labours, pre­

emergence application of pendimethalin @ 1.0 kg ha-1with one interculturing at 

45 DAS provided higher weed control and gave higher yield of groundnut 

(AGRESCO, 1996). 

For effective control of weeds in kharif groundnut grown in South 

Saurashtra, the crop should be hand weeded and intercultured at 20 and 40 DAS. 

In case of labour scarcity, application of pendemithalin @ 1 kg ha-1 along with 

the hand weeding and interculturing at 30 DAS was found beneficial 

(AGRESCO, 1997). 

Potato: 

Hooda et al., (1982) conducted a field experiment at HAU., Hissar during 

rabi season of 1978-79.They recorded the highest number of tubers planf1 (7.22) 

and significantly the higher tuber yield (395. 7 q ha-1
) under metribuzin 1.0 kg/ha 

treated plots, which was closely followed by weed free treatment. 

An experiment was conducted at Potato Research Station, GAU, Deesa 

on sandy loam soil. The results indicated that the pre-emergence application of 

metribuzin @ 1.0 kg ha-1 was proved economically viable in controlling weeds 

in potato (AGRESCO, 1997). 

At Modipuram, Meerut (U.P.), Lal (1990) carried out a field experiment 

during 1981-82 and 1982-83. He concluded that among the herbicides 
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metribuzin applied @1.0 kg ha-1 resulted in maximum weed control efficiency 

(76.3 per cent) and minimum weed index (0.71 per cent) during both the years. 

An experiment was conducted at Agronomy Instructional Farm, 

C.P.College of Agriculture, S.K.Nagar on weed control studies in potato during 

rabi season of 2001-2002 on sany loam soil of North Gujarat agro-climatic 

conditions. From the results, Patel (2002) concluded that maximum plant 

population, plant height, yield attributing characters viz. yield of tuber per plant 

(309.72) and total tuber yield (233.33 q ha-1 
) were recorded with metribuzin 

@I. 0 kgha-1 as pre-emergence treatment, Besides weed free condition, 

metribuzin @1.0 kg ha-1 was found more effective in reducing the weed 

population and resulted in lower dry weight of weeds ( 49.99 kg/ha), higher 

- .. weed control effic;iency (94.82 per- cent) and minimum weed inde,x (-3.19 per . .. . . . . . . . . 

cent) with the best net realization (Rs 28649.00 ha-1
). 

From above review, it is generalized that pendimithalin ·@J.Q kg ·ha"1and 

. llletri.bu.zin _1.0. kgha·'. a_s pre-e1nergence. were recommended for. controlling of 
. . . . , . . . . -~_.---- - . 

weeds· in kharif groundnut and· potato, respectivelyfor- North Gujarat Agro-

climatic condition. ----------





III. MATERIALS AND METHODS 

The details of experimental materials used, procedures followed and 

techniques adopted during the course of present investigation are described in 

this chapter. 

3.1 EXPERIMENTAL SITE 

The field experiment was conducted during kharif and rabi seasons of 

the years 2003- 04 and 2004-05 at the Agronomy Instructional Fam1, C.P. 

College of Agriculture, Sardarkrushinagar Dantiwada Agricultural Univcrsit), 

Sardarkrushinagar in plot no. B-7 and B-11 , respectively. 

3.2 CLIMATE AND WEATHER CONDITIONS 

Geographically, Sardarkrushinagar is situated at 24°-19' North latitude 

and 72°-19' East longitude with an elevation of 154.52 meters above the mean 

sea level. This centre is located in the North Gujarat Agro~climatic Zone and is 

characterized by semi-arid climate with extreme cold winter hot and dry \\ indy 

summer. In general. monsoon is warm and moderately humid with an average 

annual rainfall of 550 mm received in about 21 rainy days, most lf which is 

received during July and August. The winter season sets in during October and 

sets back in February, winter season remains cold and dry. The minimum 

temperature of the year is reached in the months of December or January and 

considered as the coldest months of the year. The summer season (March- June) 

is generally hot and dry. The rising in temperature starts from Fcbrnal) and 

reaches the maximum m the month of May. April and May are the hottest 

months of the year in North Gujarat Agro-climatic Zone. 

The meteorological data for the period of present investigation were 

recorded from the meteorological observatory of the Department of 

Meteorology, Agronomy Instructional Farm, C.P. College of Agriculture, 

Sardark.rushinagar which are enumerated in Tables l and 2 and graphically 

depicted in Fig. 1 and 2, respectively for the years 2003-04 and 2004 ·05. 
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Table 1 : Weekly meteorological observations for year 2003-04 

Temperature Soil 
( o C\ tcn1pernturc 

Std. 
Relative Wind Bright Rain Eva po ('C) 

Month 
Week 

Hwnidity Speed Snnshine fall ration 
Max. Min. (%) kmph Hrs day-' (mm) (mm) 10 

Scm 
cm 

Anril 03 14 38.6 23.4 55.3 8 9.7 0 10.7 47.6 9.8 
15 38.l 22.7 62.4 5.9 9.9 0 9.6 47.8 40.4 

16 37.3 23 70.l 6.5 IO.I 0 I 0.1 50 42.3 

17 40 22.2 64 5.9 10.5 0 10.3 51.3 43.5 

18 39.3 21.7 64.4 7.4 9 0 11.8 49.1 41.9 

May03 \9 40.6 23.2 60 5.9 I 0.1 0 10.5 51.3 42.5 

20 42 24.7 73.7 9.5 9:8 - . 0 12.6 50.2 42.7 
. . 

21 39 25.5 80.4 . . Tl.7 . ~.3 ... 0 12.4 48.9 42.4 

22 40.1 25.7 77.6 9.1 9.7 0 11.8 51.9 44.3 

June 03 23 39.8 27.5 75.3 16.9 6.2 0 13.3 48.5 42.8 

24 39.7 27.1 76.3 10.7 . .. 7.7 .. .. 2.6 ... . .10.2 48.6 45.8 

25 33.l 25.9 87.1 8.6. .. 3.2. 87.2 5.2 37.5 37.2 

26 37.5 27.6 77.3 12.7 7.5 0 9.7 44.7 43.2 

July 03 27 35.8 26.4 86.I 6.6 4.6 39.7 5.9 39.S 39.6 

28 32.9 25.6 89.6 9.7 5.6 155.8 5 38.7 37.8 

29 33.2 25.7 88.l 7.7 5.5 22.2 4.9 37.6 36.9 

30 29.5 25.5 95 10.2 1 154.5 2.4 31.8 31.2 

31 30.4 25.l 93 10.1 2.9 31.5 4.2 35.2 33.6 

Aug03 32 32.6 26.2 94.6 5.8 4.7 31.2 3.9 39.6 37.4 

33 33.2 25.6 89 8.5 5.7 0 6.2 42.6 40.I 

34 32.8 25.6 91.4 7.9 10.2 58.8 4.8 38.9 37 

35 29.4 24.9 95.6 7.5 1.3 25 2.7 33.9 32.6 

Sept 03 36 31.9 23.9 92.3 5.4 3.2 0 4.1 40.l 37.4 

37 32.4 24.2 89.6 4.8 5.7 0 5.1 42.2 39 

38 33.1 24.5 93.3 4.6 5.5 93.8 3.6 42.5 39 

39 342 24.9 89.7 4.8 8.3 10.3 5 45.9 42.4 

Cont .... 
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Oct 03 40 36.4 20.8 85.3 3.3 9.3 0 5.2 46.6 42.7 

41 36.3 19.3 84 3.3 9.7 0 5.6 48.l 40.4 

42 36.5 17.5 74.l 2.6 9.9 0 4.8 47.l 39.l 

43 35.9 14.5 76.1 2.8 10.2 0 4.8 44.8 37.1 

44 35.3 ' 16.6 71.3 3.4 9.8 0 5.7 43.2 36.8 

Nov03 45 35.1 16.6 82.3 2.9 9.3 0 5.4 43.3 36.4 

46 32.6 14.9 70.9 3.2 9.4 0 4.8 40.2 34.2 

47 30.2 14.4 66 7.3 8.3 0 6.3 37.4 3 l.9 

48 31.4 11.2 83.l 2.6 9 0 4.1 38.l 3 l.5 

Dec 03 49 32.2 12.5 77.9 2.3 9 0 4.2 37.8 31.1 

50 28.9 12.4 77.I 4.9 8.5 0 4.1 34.2 28.9 

51 26.5 IO.I 75.4 5.2 8.6 0 4.2 34.3 28.1 

52 25.6 7.4 75.I 4.3 8.8 0 3.7 32.3 26.I 

Jan 04 I 26.7 9.2 76.4 4 7.8 0 ... · 3.6 32:3 26.4 

2 28.2 9 .. 86.1 3.3 8 0 3.6 34.2 27.3 

3 28.7 10.9 81.9 . 3.4 6.9 0 3.5 34.5 28.1 

4 25 7.7 81.3 3.9 9.3 0 3.8 34.4 27.4 

5 26.I 8.4 73.4 5.4 9.8 0. .. 4.2 ... . 3.3.8 .. . 2?.6 .. 

Feb 04 6 28.3 8.1 73.6 4.1 10.2 0 • 4.9 . 36.6 "29.I 

7 31.3 11.4 79.4 4.1 9.9 0 3.3 39.I 31 4 

8 32.7 12.8 82.6 3.1 9.1 0 5.5 41.6 33 4 

9 34.4 12.9 67.8 4 IO.I 0 6.9 43.6 35.7 

March!» 10 37.3 14.1 60.1. 3.8 9.3 0 7.9 44.1 35.9 

. II 39.3 17.6 61.9 3.8 10.3 0 8.2 48.5 40 

12 39.6 19 69.9 5.1 10.2 0 10.5 49.I 40.8 

13 37 16.2 66.9 3.6 IO 0 8.2 46.5 39.8 
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Table.1 '2: Weekly meteorological observations for year 2004-05 

Temperature Soil 
( ° Cl temperature 

Relative Wind Bright Rain Eva po ('CJ 
Month 

Std. 
Humidity Sp<nl SllllShine fall ration 

Week 
Max. Min. (%) kmph Hrs day"1 (mm) (mm) 10 

Scm 
cm 

14 
Aoril 04 

37.2 21.3 78.3 5.7 8 0 9.1 49.4 41.9 

15 38.6 22.9 73.3 6.8 10 0 I 0.1 51.2 43.8 

16 37.9 22.3 79.3 8.6 10.l 0 ' 10.5 49.9 42.8 

17 40.l 23.4 68.3 6.4 10 0 10.9 52.6 45.5 

18 40.3 23.3 47.I 6.1 8 0 . 11.8 52 45.I 

May04 19 38.3 25.8 66.3 7.6 4.5 19.2 8.4 46.9 43.3 

20 37.4 25.5 78.7 8.8 . 8 0 7.5 46.4 43.7 

21 36.9 26.2 79.7 14.1 6.6 0 10.9 47 42.4 .. 
22 39.5 ·25.I 78.6 7.3 10.2 .. 0 11 52.6 45.5 

June 04 23 39.4 26.2 77.9 10.2 I 0.1 12.8 11.9 51.4 45.9 

24. 37.9 25.8 85.7 7.2 6.9 116 8.5 44.6 42.4 ' .. 
. 25 35.2 26.8 80.4 18.8 5 0 8.3 41.4 39.8 

26 36.7 27.1 80.I 12.5 4.6 0 8.8 45.I 40.8 

July 04 27 36.8 27.1 81.3 9.5 4.7 3.8 7.9 44.8 40.9 

28 35.8 26.1 80.6 14.1 3.4 . 0 8.9 44.I 40.7 

29 37 27.2 75.9 10.8 4.6 0 9.5 47.9 43.2 

30 34.9 26.2 80.3 8.5 3.6 1.5 8.2 41.1 41.5 

31 31.4 25 92.4 7.1 0.3 41.9 4 36 34.8 

Aug04 32 30.7 25.1 95.1 7.9 1.2 114 3.5 33.5 32.9 

33 3 I. I 25.1 91.6 7.5 1.7 13.2 3.9 37.6 35.9 

34 32.4 24.7 88.I 8.8 3 29.9 5.6 39.5 37.8 

35 32.7 23.6 89.9 10.4 3.6 0 5.4 40.I 38.2 

Sept 04 36 35.4 24.1 80 4.7 8.5 0 6.6 47.3 42.9 

37 34.3 24.1 86 8.1 7 0 7.1 46.6 41.4 

38 37.2 25.5 80 5.8 8.2 0 7.4 51.3 45 

39 37.7 25.1 79.4 5.5 7.5 5.6 7 48.4 43.6 

Cont .... 
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Oct 04 40 34.3 24.6 87 4.7 6.2 10.6 5.2 45.4 42.6 

41 33.2 21.3 91.4 5.2 7.7 26.4 5.8 39.8 38.6 

42 34.9 17.9 79.7 2.7 9.2 0 5.5 40.9 39 

43 35.3 16.l 74 3.2 9.3 0 5.7 40.1 36.2 

44 • 33.9 16.4 66.3 3.5 7.3 0 5.3 40.1 35.6 

Nov04 45 33.2 14.9 74.3 2.7 7.7 0 4.7 39.4 34.8 

46 34.3 16 68.6 2.8 8.2 0 4.8 40.3 35.8 

47 34 13.7 77.9 2.5 9.6 0 4.4 40.2 35.3 

48 31.8 14.3 75 2.9 8.3 0 4 37.5 32.8 

Dec 04 49 31.2 13.7 82.4 2.7 7.4 0 3.8 36.8 32.4 

50 31.4 I 0.5 80 2 7.9 0 2.7 35.2 30.8 

51 29.6 9.9 82 2.9 8.7 0 2.6 33.9 29.7 

52 27.8 12.4 75.5 3.9 6.1 0 3.3 31.0 27.4 

Jan OS· . I . 24:7 8.2 76.3 6 .. 3 8.3 0 4.2 27.3 23.8 

2 26.5 7.2 84.3 3.3 9.3 0 3.8 28..l 23.9 
. 

3 25.3 . 7.4 . 80.3 3.5 8.3 0 3.8 25.8 22.6 

4 24.2 8.5 74.7 4.4 4.9 0 3.6 26.3 22.9 .. 
.. . ."5. ·25:2 . 9.2 57.7 6.8 9.1 0 5.2 28.6 24.I 

Feb OS 6 29.2 13.7 86.0 4.2 7.8 0 4.3 32.I 27.3 

7 29.7 11.6 86.7 5.9 . 8.4 0 5.4 31.6 27.7 

8 25.2 6.6 81.7 5.9 9.5 0 5.6 28.8 24.7 

9 34.5 16.5 64.9 4.0 8.2 0 6.7 35.7 31.I 

Man:h05 IO 32.3 15.4 72.6 5.5 8.3 0 6.9 35.3 31.0 

11 35.5 15.2 62.4 4.8 9.7 0 8.4 38.7 33.S 

12 35.0 16.7 68.I 6.6 10.3 0 9.1 38.9 34.0 

13 36.l 19.2 42.8 7.7 9.9 0 10.0 40.4 35.5 

' 
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3.3 PHYSICO-CHEMICAL PROPERTIES OF SOIL 

The experimental fields have an even topography with a gentle slope 

and good drainage. The soil samples were collected randomly from different 

spots of the experimental area t<! a depth of 0-30 cm before lay out in both the 

years and a composite soil sample was prepared for each year. These samples 

were analyzed for their physico-chemical properties. The values of these 

properties of the soil along with the methods used to determine them are given in 

Table 3. 

Soil analysis showed that the soil of the experimental plot is loamy 

sand in texture, low in organic carbon and available nitrogen, high in available 

phosphorus, medium in available potash and deficient in available sulpher while 

.. ·medium in micro.nutrient. Elect.rical condµctivity was very low showing that the 

soil was free from salinity hazard .. 

3.4 CROPPING HISTORY . 

. Details regarding cropping history of the experimental plots with . . . . . . . ' 

. respect to crop
0

S tak~n and. fertiliz~rs applied duri~g the previous thre~ years of 

the present investigation are summarized in Table 4. 
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Table 3 : Physico-~hemical properties of the experimental soil 

Sr. 
2003-04 2004-05 

No. 
Particul!\rS Values Method employed 

(0-30 cm soil denth) 
. 

A I. Physical properties 
1. Sand (%) 84.65 84.09 International 
2. Silt (%) 7.91 7.50 Pipette 
3. Clay (%) 7.04 8.08 Method (Piper, 

1966) 
4. Textural class Loamy Loamy sand 

sand 
B II. Chemical properties 

1. Soil pH ( 1:2.5 soil: 7.6 7.8 Potentiometric 
. water. ratio) ... .. Method (Jackson, 

1973) 
.2. ElectricaJ cqnduc~jvity . · 0.12 0.15 Schofield Method 

(dSm-1
) at 25 °c · (Jackson, 1973) 

. 3. Organic carbon. (%} . .. 0,18 0.16 Walkley & Black's 
.. ·M:ethod (Jackson, 

1973) 
4. Available nitrogen 160.7 158.8 Alkaline 

(kg ha-1
) Permanganate 

Method (Jackson, 
1973) 

5. Available phosphorus 60.6 54.4 Olsen's Method 
(kg ha-1

) (Olsen et al., 1954) 
6. Available potash 190.5 182. l Flame Photometric 

(kg ha-1
) Method (Jackson, 

1973) 
7. Available sulphur 10.0 9.0 Turbidimetry 

(ppm) (Jackson, 1973) 
8. Available iron 5.75 5.25 DTPA extractable 

(oom) method (Lindsay 
9. Available Manganese 9.50 8.25 and Norvell, 1969) 

(ppm) 
10. Available Zinc (ppm) 0.60 0.55 
11. Available copper 0.47 0.35 

(Porn) 
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Table 4: Cropping history of the experimental plots 

Year Season Crop 
Nutrients annlied (k!! ha-1

) 

N P20s KiO 
Plot No. B-7 
2000-2001 Klzarif Fallow - - -

Rabi Cumin 30 15 0 
Summer Fallow - - -

2001-2002 Klzarif Cluster bean 20 40 0 
Rabi Fallow - - -
Summer Fallow - - -

2002-2003 Klzarif Castor 80 40 0 
Rabi Fallow 
Summer Soil solarization 

2003-2004 Kharif Groundnut 12.5 25 0 

Rabi Potato 220 110 220 
Plot No. B-11· 
2001-2002 Klzarif Cluster bean 20 40 0 

Rabi Fallow . . - . - . -
Summer Green gram 20 40 0 

. . 2002-2003 .Klzarif . Sesamum. . . .. 25 25 .o 
Rabi ·Fallow - - -
Summer Cowpea 20 40 0 

2003-2004 Klzarif Green 2.ram 20 40 0 
Rabi Fallow 
Summer Soil solarization 

2004-2005 Klzarif Groundnut 12.5 25 0 
Rabi Potato .220 110 220 

3.5 EXPERIMENTAL DETAILS 

3.5.1 Treatments 

The field experiment was conducted with six soil solarization treatments 

with two thicknesses of transparent polyethylene (0.025 mm and 0.050 mm) 

and three durations (15, 30 and 45 days) along with cultural and chemical weed 

control, weed free and weedy check for comparison are as under. 
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Treatment Details: 

T1 TPE 0.025 mm 15 days 

T2 TPE 0.025 mm 30 days 

T3 TPE 0.025 mm 45 days 

T4 TPE 0.050 mm 15 days 

T5 TPE 0.050 mm 30 days 

T6 TPE 0.050 mm 45 days 

T 7 Pendimethalin 1.0 kg ha-1 (Groundnut) as a pre-emergence 

Metribuzin 1.0 kg ha·1 (Potato) as a pre-emergence 

T8 Hand weedings twice (20 and 40 DAS)+ Earthing up (40 DAS) 

T9 Weed free 

.. -... 'I'io · . Weedy check (control) . · 

3.5.2 Experimental Design and Lay out 

.1, · · Expe.rimental-Oesign. 
. . 

2. Number of replication 

3. Plan of lay out 

4. Plot size 

5. Number of total plots 

6. Spacing 

7. Number of rows in gross plot 

8. Number of rows in net plot 

9. Variety 

.. . Randomized Block Design 

4 (Four) 

Fig.3 

Gross: 3.6 m X 2.7m 

Net : 3.0m X 1.8 m 

40 (Forty) 

45 cm X 15 cm 

6 (Six) 

4 (Four) 

Groundnut: GG.7 

Potato: Kufri Badshah 
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3.6 CULTURAL OPERATIONS 

The sequence of field operations carried out during the course of 

investigation are given in Table 5. 

3.6.1 Soil Solarization (Tarping) 

TPE film of0.025 mm and 0.05 mm thickness known as linear low 

density polyethylene were used for soil solarization ( SS ).The plots were 

irrigated and dug out manually with the help of spade at Vapsa condition. 

Therea_fter,_ TPE sbeet was covered on the surface of moist soil plots as per 

treatments. The border of all solarized plots was sufficiently heaped with moist 

soil with a object to prevent blowing of film due to wind and also to make air 

tight. Then after, soil thermometers were installed in six solarization treatments 

as well as in a bare .soil plot ( c_oµfyo! plot) beneath the polyethy Jene sheet at the 

depths· of 5 cm and I 0 cm to record soil temperature ( Plate I ). Sufficient care 

was also taken. to check the interference of animals. The SS plots were 

frequently inspected to .check the tear._up of film due to high .temperature. . . 

3.6.2 Soil temperature observation 

The soil temperature was recorded daily at 14.40 hours during soil 

solarization periods at 5 cm and I 0 cm soil depth for 2003-04 and 2004-05. 

3.6.3 Land preparation 

Both the crops, groundnut and potato requires loose and friable soil 

without clods and stubbles. Hence, the field was cross cultivated by tractor and 

one planking was done by bullocks to achieve fine tilth. Thereafter, the field 

experiment was laid out as shown in plan of lay out in Fig. 3 for the year 2003-

04 and 2004-05, respectively. 

3.6.4 Application of manure and fertilizer 

FYM @ IO t ha-1 was applied to first crop only i.e. groundnut crop 

during both the years and was incorporated in to the soil before spreading of 

polyethylene sheets. Where as chemical fertilizers were applied as per 

recommended package of practices for groundnut and potato crop. 
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Full dose of nitrogen (12.5 kg ha-1 
) and phosphorus (25.0 kg ha-1 

) was 

applied to groundnut crop as a basal dose before sowmg in the form of 

ammonium sulphate and single super phosphate, respectively. 

In potato crop, castor cake (500 kg ha·1 
) as well as full dose of 

phophorus (11 O kg ha-1 
), potash (220 kg ha-1 

) and half dose of nitrogen (110 kg 

ha-1 
) were applied as a basal dose before planting in form of di-ammonium 

phosphate, muraite of potash and ammonium sulphate, respectively. The 

remaining dose of nitrogen (11_0 kg ha"1
) was top dressed in form of urea after 30 

DAP. 

3.6.5. Seed treatment, spacing, seed rate and sowing/planting 

First groundnut seed was treated with chlorpyriphos @ 25 ml/kg of seed ---- . 
to protect against white grub ii:ifestationand thell'aft~r,-seeq· is. alsq .treated with . 

rhizobium culture (strain:.._ IGR-40) received from National Research Centre for 

Groundnut, Junagadh. There after, groundnut seeds (JOO kg ha"1
) were sown in 

line at a spacing of 45 crri after opening of shallow fi!rrow. manually and .seed . . . . . . . . . 

properly covered with soil. Irrigation was applied just after sowin.g. 

After harvesting of groundnut, potato crop was planted without disturbing 

the soil. First, tubers ofKufri Badshah variety were cut in pieces, keeping two or 

_three lived eye buds with approximately 25 to 40 gram weight and were treated 

with Mencozeb before planting to control rotting of seed tubers. The furrows 

were openea manually a.t 45 cm apart in the prepared flat beds and castor cake as •. 
well as basal application of fertilizer was applied. Cut pieces of potato were 

planted in opened furrows @ 30 q ha-1 and subsequently, deep furrows were 

opened manually in centre of rows with the help of spade which form ridges and 

furrows to cover the planted tuber cuttings. Irrigation was applied just after 

completion of planting. 
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Table 5: Calendar of field operations during experimental periods for two 
years 

Sr. 
Particulars 2003-04 2004:05 

No. 
I. FYM application and cross cultivation by 25-04-03 28-04-04 

tractor 
2. Preparation of field lay out 28-04-03 28-04-04 
3. Irrigation to soil solarization treatments 29-04-03 28-04-04 

(T1 to T6) 
4. Cultivation and leveling of solarization 30-04-03 29-04-04 

treatments and initial soil sampling 
5. Date of TPE spreading and installation of 30-04-03 29-04-04 

soil thermometer 
6. Date of TPE removal and soil T1&T4 16-05c03 15-05-04 

sampling after soil T2& Ts 31-05-03 30-05-04 
solarization · T3 & T 6 15-06-03 14-06-04 

7. Sowing/planting dates and Groundnut 24-06-03 06-07-04 
seed treatment Potato .. 22-11-03 15-11-04 

8 .. Pre emergence application of Groundnut 26-06-03 08-07-04 
herbicide Potato 22-11-03 17-11-04 

. 9. Hand weeding in weed free Groundnut 10-07-03 . 30-07-04 .. 
( T9) 03-08-03 18-08-04 

23-08-03 29-08-04 
~ ~ 

29-08-03 15-09-04 
Potato 04-12-03 17-12-04 

04-01-04 29-12-04 
20-01-04 15-01-05 

10. Hand weeding m Ts 20 Groundnut 14-07-03 30-07-04 
&40DAS 03-08-03 18~08-04 

Potato 14-12-03 7-12-04 
04-01-04 28-12-04 

11. Earthing up ·in T8 at 40 DAS Groundnut 03-08-0; 18-08-04 
Potato 05-01-04 28-12-04 

12. Top dressing of nitrogenous 22.12.0! 15-12-0~ 

fertilizer in potato crop 
13. Irrigation Weekly scheduled irrigation 

was given to both the crops 
14. Plant protection measures Groundnut 06-09-03 -

Potato 24-01-04 20-01-05 
15. Harvesting & Grading Groundnut 21-10-03 29-10-04 

Potato 28-02-04 20-02-05 
16. Soil sampling was taken after Groundnut 24-10-03 26-11-04 

harvesting of crops Potato 01-03-04 28-02-05 
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3.6.6 HERBICIDAL APPLICATION 

Pendimethalin @ 1.0 kg ha.1 in 500 litres of water was applied as pre­

emergence in treatment (T7) with the help of knapsack sprayer with flat phan 

nozzle in groundnut crop during both the years. Likewise, Metribuzin @ 1.0 kg 

ha·1 in 500 litres of water was applied as pre-emergence in treatment (T7) with 

the help of knapsack sprayer with flat phan nozzle in potato crop. 

3.6.7 WEEDING AND EARTIDNG UP 

(1) Weeding was not carried out in treatment T1 to T6 (solarization treatments), 

T7 (herbicidal treatment) and T10 (weedy check) after sowing /planting of 

the crops during both the years of experimentation. 

(2) Weeding and earthing up operation were carried out in T 8 as per treatment 

for groundnut and potato crop. 

(3) Hand weeding operations were carried out in the weed free treatment (T9) at 

20, 40, 50 and 60 days after sowing in groundnut crop, like wise, for potato 

crop, the weeding operations were also performed in weed free 

treatment ( T 9) at 20, 40 and 60 days after planting for both the years. 

3.6.8 IRRIGATION 

First two irrigations were given immediately after sowing of groundnut 

and planting of potato crop for satisfactory germination of the crops and 

subsequent irri_gations were given at one week interval to potato and as and when 

required to groundnut crop. 

3.6.9 PLANT PROTECTION MEASURES 

Chlorpyriphos was applied @ 1.0 litre ha"1 at 70 days after sowing of 

groundnut crop for control of termite during crop growth period for the year 

2003-04. 
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Mancozeb was sprayed once @ 2.0 kg ha-1 at 60 days after planting of 

potato for control of late blight disease during crop growth period of both the 

years. 

3.6.10 HARVESTING AND GRADING 

After attaining proper maturity the groundnut crop was harvested. Before 

uprooting of groundnut plants, one light irrigation was applied to facilitate the 

uprooting of plants. Pod yield per plant was recorded from five tagged plants for 

both the years. Thereafter, border lines were harvested separately and after 

wards, net area was harvested and kept for sun drying for 4 to 5 days. After sun 

drying, pods were separated treatment wise in all the replications. 

Potato crop.was h.a.rvested when maturity sign was observed. The border 

lines were harvested separately. Tuber yield per plant was recorded from five . . . . 

· · taggt)d· plants. The net plots· were. harv'ested using country. plough. The tubers 

... w~re c.ollected fr.om nt)t plot area .in .each treatment. Tubers were graded into 

three categories viz. "A'., gr~de (L~rge size: > 75 g), "B" grade (Medium size, 

40- 75 g) and "C" grade (Small size, < 40 g) in each treatment, weighed 

separately and totaled for tuber yield (q ha-1
) for both the years. 

3.7 BIOMETRIC OBSERVATIONS 

The details of observations recorded and procedure followed during 

investigation period for both the years are given in Table 6. 
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Table 6 Details of collection of experiment data during experimental 
periods 

Sr. 
Parameters Procedures 

No. 
1 Soil 

(a) Soil Soil temperature was recorded using installed in soil 
temperature thermometers as well as digital soil thermometer (Plate 

4) at 5 and 10 cm soil depths in both covered and non 
covered plots daily at 14.40 hours and averaged for five 
days. The hole made in TPE film while recording soil 
temperature was pasted with transparent gum tape. 

(b) Soil Soil moisture content was determined at 0-15 cm and 
moisture 15-30 cm soil depth by gravimetric method at 15 days 

interval (15, 30 and 45 DAPS). 
2 Weeds 

(a) Weed Periodical recording of weed number (grasses, broad-
count/m2 leaved, sedges, and total weed) at 30 days interval from 

1.0 m2 area was done in both groundnut and potato 
crops. 

(b) Dry weight Weed dry biomass (grasses, broad-leaved, sedges, and 
of weed total weed) was recorded periodically at 30 days interval 
(g/0.25m2

) in 0.25 m2 destructive sampling area (oven dried at 60 ± 
5 °C). Sun dried dry weed biomass was recorded from 
the net plot area at harvest for both groundnut and 
potato crops and expressed in q ha-1

• 

(c) Weed Weed dry weight - weed dry weight 
control WCE in control plot (kg ha-1) in treated plot (kg ha-1

) 

efficiency (%) ~ ---------------------~------------------------ x 100 

(%) Weed dry weight in control plot (kg ha-1
) 

(d) Weed index Yield of weed free plot - Yield of treated plot 
(kg ha-1) · (kg ha-1) 

WI= ------------------------------------------------- X 100 
Yield of weed free plot(kg ha-1

) 

3 Crops 

3.1 Groundnut 
(a) Plant height Height of five tagged plants from the base of plant to 

(cm) the tip of main shoot was recorded at 30 DAS & harvest 
(b) Branches Number of branches of five labeled plants at 30 days 

and harvest were counted and average per plant was 
worked out 
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( c) Green Green compound leaves on five labeled plants were 
leaves counted periodically at 30 days interval and average per 

plant was worked out 
( d) Leaf area Leaf area (cm' ) per plant was worked out periodically 

at 30 days interval by using disc method on dry weight 
basis. . 

( e) Leaf area Leaf area( cm") 
index LAI= --------------------

Land area ( cm2
) 

(f) Dry matter Leaves, stem and reproductive parts (g planf1
) were 

accumulation separated and dried to a constant weight at 65-70 °c in 
(g planf1

) oven and weights were recorded separately and totaled 
a.t 3 0 days interval. 

(g) Nodule Nodules number were counted and oven dried to a 
number constant weight and their dry weights were recorded at 

. and diy 60 and 90 DAS. . . . . 

weight .. 
(g planf1

) . . . . 
(h) Pod weight 

.. . (g p)anf1
) 

Mean weight of the pods from five plants was· taken as 
_pod w~ight (g planf.1) at .harvest, . . . . . . . 

. . 
(I ) Number of Average of the number of pods on five plants was 

pods per recorded as number of pods per plant at harvest. 
plant 

G) Pod yield The pods from the net plot are separated, dried and their 
(qha-1

) dry weights were recorded. It was expressed as quintals 
per hectare at harvest. 

(k) Haulm yield The yield of above ground dry matter per net plot was 
(q ha-1

) recorded after drying and weight was recorded and 
expressed as quintals per hectare. 

(I) Shelling Worked out by dividing the kernel yield by pod yield 
percentage and expressed in percentage. 

(m) Test weight Recorded on randomly picked 100 seeds (g) from net 
(g) plot yield in groundnut at harvest. 

(n) Kernel yield Pod yield (q ha- 1
) x Shelling percentage 

(qha-1
) Kernel yield = -------------------------------------------

(q ha-1) 100 
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( o) Oil content Oil content was estimated by using Nuclear Magnetic 
( %) Resonance (NMR) spectrophotometer and expressed in 

percentage 

3.2 Potato 
(a) Plant Height of five labeled plant from base of the plant to 

height (cm) the tip of main shoot was recorded at 30 DAP & harvest 

( b) Number of Green leaves on five labeled plants were counted at 60 
leaves and 90 DAP and average per plant was worked out 

(c) Leaf area Leaf area (cm") per plant was worked out at 60 and 90 DAP 
by using disc method on dry weight basis 

(d) Number of· The total number of tubers per plant was recorded from 
tubers per the five tagged plants and then mean number of tubers 
plant per plant was worked out at harvest. 

. ' .. 
(e) Tubers The yield of tuber per piant was recorded from the five 

weight per tagged plats and. then mean yield per. plant. was worked . 
plant out at harvest. .. . . 

(g planf1
) 

.. (f) Tuber yield · . Three grade. wise yield (A, B .and ·C ) and . total weight 
. (t ha-1) . of potato yield was recorded· from net area at harvest 

and then yield of tuber per hectare in tones was 
calculated. 

(g) Haulm yield The yield of above ground dry matter per net plot was 
(qha-1

) recorded after drying and weight was recorded and 
expressed as quintals per hectare. 

DAPS =days after polyethylene spreadmg 

3.8 CHEMICAL STUDIES 

3.8.1 Soil sample 

Initial and fmal soil samples were taken (0-15 cm depth), dried under sun 

and ground to fine powder by china clay mortar and sieved with plastic wire 

mesh to determine organic· carbon (%), available nitrogen (kg ha-1
), available 

phosphorus (kg ha-1
), available potash (kg ha-1

), available sulphur (ppm) and 

available micronutrients in ppm such as Fe, Mn, Zn and Cu from the soil. 
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year: 2004-05 

year: 2004-05 

year: 2003-04 

Plate 1 : General view of soil solar 1zation and 

in~tnlrition of soil thermometers 
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3.8.2 Plant analysis 

Plant analysis pertaining to content of nutrients in groundnut crop plants 

as well as weeds was done. Representative samples of plants and weeds 
' collected from each plot at the time of harvest were used for chemical studies. 

An oven dried samples were powdered separately in a willey mill for analysis in 

respect of macronutrient viz., N, P, K in per cent, S in ppm and micronutrient 

viz., Fe, Mn, Zn and Cu in ppm by standard methods. 

3.8.3 Methods for chemical analysis 

3.8.3.1 Soil analysis 

D~fferent standard methods followed to determine different nutrients from 

-the· soil-are ·shown in-Table 3. 

3.8.3.2 Plant analysis 
. . . . . 

Different standard method used for determination of different nutrient· 

conte_nts for. groundnut haulm and weeds· are as fallow . 
.. . 

Sr. 
Plant properties Method employed 

No. 
I. Nitrogen(%) Modified kjeldahls method (Jackson, 1967) 

·2. Phosphorus (%) Vanedo Molybdophosphoric acid yellow colour 
method (Jackson, 1967) 

3. Potassium(%) Flame photometric (Jackson, 1967) 
4. Sulphur (nnm) Turbidimetry (Chaudhary and cornfield, 1966) 
5. Micronutrient VIZ., Di-acid extract method (Johnson and Ulrich, 1960); 

Fe, Mn, Zn and Cu The estimation of these elements was carried out by 
(ppm) using Atomic Absorption Flame Emission 

spectrophotometer, AA-646 (Lindsay and Norvell, 
1969) 

3.9 MICROBIAL POPULATION 

Microbial populations were counted from solarized and weedy check 

treatments after respective duration of solarization periods and after the 

harvesting of groundnut crop. From each treatment 10 g of soil was taken from 

0-15 cm soil depth and suspensions were made and cultured by using different 
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media following the dilution plate technique as suggested by Allen (1953). The 

number of colonies were counted and multiplied by the dilution factor for the 

concerned group of micro organisms and expressed as the number of total fungi, 

total bacteria and actinomycetes per gram of oven dry soil. 

3.10 CORRELATION STUDY 

Simple correlation test was used to find out the relationship between pod 

yield, growth, yield and yield components of groundnut crop as well as different 

weed characters. 

3.11 ECONOMICS 

Th order to:evalimte ·m:ost effoctive and remunerative treatment; relative 

economics of each treatment was calculated. The gross realization in terms of 

rupees per hectare was worked out for each treatment "considering prevailing 

market prices of inarket.able. prpduce .. "Likewise, net profit. was estimated· for each 
. . ., •' . . . ' 

treatment considering the cost ofcultivation and gross profits for each treatment. 

Economically to assess the groundnut-potato crop sequence the yield of potato 

was converted into groundnut equivalent yield at the prevailing price basis 

(Verma and Mudgal, 1983). 

System productivity values in terms of kg ha-1 day·1 were worked out by 

total production in a crop rotation divided by 365 days. The profitability values 

in terms of Rs ha-1 day·1 was cal~ulated by net monetary returns of the rotation 

divided by 365 days (Gangwar et al., 2006). 

3.12 STATISTICAL ANALYSIS 

Statistical analysis for different characters (Steel and Torrie, 1982) was 

carried out on computer at the Computer Centre, C.P. College of Agriculture, 

S.D. Agricultural University, Sardarkrushinagar. 



Materials and methods 

Data on weed count and weed dry weight was subjected to (x + 0.5) 

square root transformation as suggested by Gomez and Gomez (1984) before the 

statistical analysis. 

Standard error of mean (S.Em) and co-efficient of variation (C.V %) were 

worked out and the same are presented in respective tables. 

. .. . .... . . . 
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IV. EXPERIMENTAL RESULTS 

. The results of field experiment entitled " Effect of soil solarization on 

weed control in groundnut - potato crop sequence in conjunction with 

cult_ural and chemical methods of weed control " conducted during 2003-04 

and 2004-05 at Agronomy Instructional Farm, C. P. College of Agriculture, 

Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar are 

presented in this chapter. The data were subjected to statistical analysis in order . . 
to test the significance of the results. The analysis of variance of different 

characters of pooled results are summarized along with the level of significance 

in appendices I to VII. The results are presented here in the following main 

heads. 

4.1 Effect of soil solarization on physical, chemical and biological 

. properties of soil 

4.2 Effect of soil solarization on weed control in groundnut 

4.3 Effect of soil solarization on growth, yield and yield components 

of groundnut 

4.4 Effect of soil solarization on content of nutrients in groundnut 

haulm and weed 

4.5 Effect of soil solarization on weed control in succeeding potato. 

4.6 Effect of soil solarization on growth as well as yield components 

and yield of succeeding potato 

4.7 Correlation study 

4.8 Economic evaluation 



4.1 Effect of soil solarization on physical, chemical and 
biological properties of soil. 

4.1.1. Effect of soil solarization on physical properties of soil 

4.1.1.1 Soil temperature 

Soil temperature differed significantly at 5 cm and l 0 cm soil depth dL e 

tt · soil solarization with transparent polyethylene (TPE) sheet during both ti t 

years and m pooled analysis (Table 7 and Appendix I & II). 

A perusal of pooled data on soi l temperature indicted that maximum soil 

temperature attained at 35 days Jfter polyethylene spreading (DAPS) due to f PI 

0 025 mm for 45 days was 56.6 °c and 53.3°C at 5cm and 10 cm of soil depth . 

rvspectively and \\as higher over control (46.0°C and 44.7°C at r~spect1\e 

qepths) by !0.6°C and .8.6°C. respectively. 

TPE 0.050 for 45 days recorded 54.6°C and 52 o0c soil temperature at 5 

cm and l 0 cm soil depth. rcsrcctively and the temperature were higher ova 

control by 8.6°C and 7.3°C. respectively 

All SS treatments resulted in higher mean soil temperature 49.8 °c at '\ 

cm and 48. 9 °c at l 0 cm soil depth as compared to non solarization treatmen 

(i..3 1°c and 41.0°C) at respective soi l depth. Among TPE 0.025 mm solari7atio1 

treatments. TPE 0.025 mm for 45 days recorded significantly higher mean so 

temperature of all DAPS at 5 cm (53.5°C) and 10 cm (5 l.3°C) over TPE 0 02'\ 

mm for 15 days and 30 days solar tarping. Among TPE 0.050 mm treatment . 

TPE 0.050 mm for 45 days resulted higher mean soi l temperature of all DAPS t 

5 cm (51.6°C) and 10 cm (49.8vC) soil depth as compared to 15 days and 30 

days after solar tarping. Howe\ er, in general TPE 0.025 mm recordl.!d higher 

mean soil temperature o\·er TPE 0.050 mm at their respective durations. o I 

temperature followed thl! simi lar trend in the individual year also (Appendix I 

and II). 
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Table 7: Soil temperature (° C) at 5 cm and 10 cm· soil depth as influenced by soil solarization treatments (pooled*) 

Treatments 5 10 15 
DAPS DAPS DAPS 

5 10 5 10 5 
cm cm cm cm cm 

T 1: TPE 0.025 
48.3 45.l 48.9 45.7 51.l 

mm 15 davs 
T 2 : TPE 0.025 

49.l 46.4 49.7 46.9 51.3 
mm 30 days 

T3 : TPE 0.025 
49.7 48. l 50.2 48.5 52.3 

mm 45 days 
T4 : TPE 0.050 

46.3 44.7 46.8 45.5 49.8 
mm 15 davs 

Ts: TPE 0.050 
46.6 45.9 46.7 46.6 50.3 

mm 30 days 
TG: TPE 0.050 

47.5 46.6 48.2 46.9 50.9 
mm 45 days 

Trn: Weedy 
40.8 40.3 39.4 38.5 42.7 

check 

S.Em± 0.4 0.3 0.4 0.3 0.4 

CD at 5°/o l.l 0.9 l.l 0.8 l. l 
CV% 3.2 l.9 2.9 l.9 2.0 

DAPS =Days after polyethylene spreading 
TPE =Transparent polyethylene 

to 
cm 

46.2 

46.9 

48.7 

45.8 

46.8 

47.3 

38.5 

0.3 

0.9 
1.9 

20 25 
DAPS DAPS 

5 JO 5 JO 
cm cm cm cm 

51.5 50.6 51.4 51.0 

53.6 51.6 53.2 52.8 

50.l 49.5 50.8 50.4 

. 52.l 50:8 52.0 50.8 

40.9 40.7 42.4 41.9 

0.4 0.3 0.4 0.4 

l.2 0.9 1.4 1.1 
2.9 2.0 2.2 2.2 

Frequency 
(%) 

30 35 40 45 
Mean with 

DAPS DAPS DAPS DAPS temperature 
.. exceeding 

so0 c 
. 5 JO 5 . 10 5 JO 5 10 5 to 5 10 
cm cm cm · cm cm cm cm cm cm cm cm cm 

49.4 45.7 33.3 00.0 

52.-9 5[0 50.0 48.8 66.6 50.0 

55.2 53.l 56.6 53.3 55.l 53. l 55.8 52.6 53.5" 51.3 88.9 66.7 

47.6 46.8 00.0 00.0 

51.9 50.7 49.4 48.5 66.4 33.3 

52.7 51.4 54.6 52.0 52.7 51.3 53.8 51.l 51.6 49.8 77.7 66.6 

44.6 42.0 46.0 44.7 42.7 42.0 45.5 42.8 43. l 41.0 00.0 00.0 

0.4 0.4 0.5 0.3 0.4 0.3 0.4 0.3 

1.1 J.l 1.4 0.9 1.3 l.O 1.2 1.0 
2.0 2.2 2.6 2.0 2.5 2.1 2.3 2.1 



'E:x;pen"menta[ rcsufts 

4.1.1.2 Soil moisture 

Soil moisture content differed significantly due to soil solarization at 0-15 

cm and 15-30 cm soil depth for all the durations during both the years and in 

pooled analysis (Table 8 and Appendix III). . 

An appraisal of pooled data indicated that all the solarization treatments 

retained significantly higher mean soil moisture of 6.21 per cent and 6. 7 4 per cent 

at 0-15 cm and 15-30 cm soil depths, respectively over control (2.62 per cent and 

3.50 per cent at respective depths) recorded At 15, 30 and 45 DAPS. In general, 

deeper depth of soil retained higher soil moisture per cent compared to shallow 

soil depth and soil moisture content was decreased as duration of DAPS 

increases cl.. 

4.1.2 Effect of soil solarization on chemical properties of soil . : . . . . . . . 

4.1.2,1. Organic carbon 

The level of organic carbon content was significantly influenced by soil 

solarization during both the years and in pooled results (Table 9). 

A perusal of data indicated that the lowest organic carbon content was 

recorded due to TPE 0.025 mm for 45 days (0.15, 0.12 and 0.13 per cent) 

compared to all other treatments in first year, second year and in pooled results, 

respectively. Significantly the highest organic carbon content was recorded in 

weedy check (0.28, 0.23 and 0.25 per cent) compared to all other treatments, 

barring TPE 0.050 mm for I 5 days in first year, second year and in pooled 

results, whereas TPE 0.025 mm for 15 days in second year only. In general, soil 

solarization had significant reduction in organic carbon content in the soil. 

4.1.2.2 Available nitrogen 

Available nitrogen in the soil differed significantly due to soil solarization 

in both the years and in pooled results (Table 9). 



) 

Table 8 Soil moisture(%) at 0-15 cm and 15-30 c~ depth of soil as influenced by soil solarization treatments (pooled*) 

15 DAPS 30 DAPS 

Treatments 0-15 cm 15-30 cm 0-15 cm . 15-30 cm 

T 1 : TPE 0.025 mm 15 days 5.81 6.40 -- --
T2 : TPE 0.025 mm 30 days 6.35 6.78 5.99 6.48. 
T 3 : TPE 0.025 mm 45 days 6.55 6.85 6.11 . 6.70 
T4 : TPE 0.050 mm 15 days 6.16 6.68 -- --
T5 : TPE 0.050 mm 30 days 6.79 7.16 6.19 6.84. 
T6 : TPE 0.050 mm 45 days 7 .I I 7.60 6.73 . : 7.03 
Tio: Weedy check (control) 3.14 4.01 2.58 . 3.64. 

S.Em± 0.13 0.13 0.11 0.12 

CD at5% 0.41 0.38 0.33 . 0.37. 
CV% 8.17 7.09 7.13 "7.30 

Figure in parenthesis indicates the soil moisture(%) average for all solarized treatm.ents 

TPE : Transparent polyethylene 
DAPS : Days after polyethylene spreading 

* : pooled over two years 

45DAPS mean 

0-15 cm 15-30 cm 0-15 cm 15-30 cm 

-- -- 5.81 6.40 
-- -- 6.17 6.63 

5.55 6.15 6.07 6.57 
-- -- 6.16 6.68 
-- -- 6.49 7.00 

5.73 6.25 6.52 (6.21) 6.96 (6.74) 
2.15 2.86 2.62 3.50 

0.09 0.13 

0.26 0.39 
6.76 8.27 



Table 9 : Plant nutrient availability as influenced by soil solarization treatments 

Treatments 
Organic carbon (%) Available nitro!!im k!! ha-1 Available phosphorus k!! ha-1 

2003-04 2004-05 Pooled 2003.-04 2004-05 Pooled 2003-04 2004-05 Pooled 
T1 : TPE 0.025 mm 15 days 0.22 0.21 0.22 166. l 166.5 166.3 48.3 44.3 46.3 
T2 : TPE 0.025 mm 30 days 0.19 0.19 0.19 186.7 170.0 178.3' 52.8 50.0 51.4 
T3 : TPE 0.025 mm 45 days 0.15 0.12 0.13 191.8 189.o: 190.4 55.5 53.5 54.5 
T4 : TPE 0.050 mm 15 days 0.26 0.21 0.23 165·.9 164.5 164.8 47.8 44.9 45.9 
T5 : TPE 0.050 mm 30 days 0.22 0.20 0.21 169.3 170.0 169.6 50.5 49.4 49.9 
T6 : TPE 0.050 mm 45 days 0.18 0.18 0.18 186~7 174.8 180.7 52.5 50.3 51.5 
T'": Weedy check (control) 0.28 0.23 0.25 147.5 146.0 146.7 44.7 42.6 43.7 
S.Em+ 0.008 0.007 0.005 5.8 4.9 . 3.8 I.OJ I.IO 0.74 
CD at5% 0.02 0.02 0.02 16,7 14.2. 11.6 2.9 3.2 2.3 
CV% 7.91 8.65 8.25 6.76 5.92 6.37 4.76 5.29 5.03 

TPE : Transparent polyethylene 



significantly maximum available nitrogen (191.8, 189.0 and 190.4 kg ha·1 )in 
'--....... 

first year, second year and in pooled results, respectively, but it was at par with 

TPE 0.050 mm for 45 days during first year (186.7'kg ha·1 
), second year (174.8 

kg ha-1 
) and in pooled results (18Q.8 kg ha-1).Whereas TPE 0.025 mm for 45 

days was also on par with TPE 0.025 mm for 30 days (186.7 kg ha-1
) only in first 

year. Significantly the lowest available nitrogen was recorded in weedy check 

(147.5 kg ha-1 in first year, 146.0 kg ha-1 in second year and 146.7 kg ha-1 in 

pooled results) over all other treatments. In general, soil solarization with longer 

duration (45 days) recorded higher available nitrogen as compared to shorter 

durations ofpolyethylene tarping . 

. . . . 

4.1.2.3 Available phosphorus 

Soil solarization had significant influence on available phosphorus· in the 

. s9\l.il} first year,. s~c;ond yt:ar a.nd.pooled results (Table 9). . : . . . . . . . . 

.. Froni the data, It' is seen that significantiy maximum available phosphorus 

was recorded with TPE 0.025 mm for 45 days (55.5 kg ha-1 in first year and 53.5 

kg ha-1 in second year) compared to all other treatments, except TPE 0.025 mm 

fo~ ~O days in first year and TPE 0.050 mm for 45 days in the second year. 
-

However, it was significantly superior for available phosphorus (54.5 kg ha.1
) 

over all other treatments in pooled data. Significantly the lowest available 

phosphorus was recorded in weedy check (44.7 kg ha-1 in first year, 42.6 kg ha"1 

in second year and 43.7 kg ha-1 in pooled results) as compared to all other 

treatments, barring TPE 0.050 mm for 15 days in the second year (44.9 kg ha-1) 

and in pooled data (45.9 kg ha-1), whereas, TPE 0.025 mm for 15 days in second 

year (44.3 kg ha-1
) only. In general, thinner solarization had significantly high 

available phosphorus as compared to thicker solarization, and available 

phosphorus was found to increase with increase in solarization duration. 

4.1.2.4 Available potassium 



'E.r:pen·menta[ results 

Soil solarization had significant influence on available potassium in the 

soil in first year, second year and pooled results (TablelO). 

A perusal of data indicated that TPE 0.025 mm for 45 days recorded 

significantly the highest available potassium of242.3, 237.3 and 240.0 kg ha-1 in 

the soil as compared to all other treatments in first year, second year and in 

pooled results, respectively. While the available potassium was recorded low 

under weedy check (185.5, 178.0 and 181.9 k& ha-1
) as compared to all other 

treatments, except TPE 0.050 mm for 15 days and TPE 0.025 mm for 15 days in 

first year, second year and pooled results, respectively. In general, the available 

potassium was found to increase with thinner solarization also with increase in 

duration. 

4.1.2.5 Available sulphur 

The level of available sulphur was significantly ·influenced by various 

treatments ~uring first y~ar, second year.and in pooled results (Table .I 0). . . . . . . . . . . 

An appraisal of data revealed that TPE 0.025 mm for 45 days recorded 

significantly the lowest available sulphur in the soil (6.53, 6.03 and 6.28 ppm) 

compared to all other treatments. in first year, second year and in pooled results, 

respectively. While, significantly the highest available sulphur was recorded in 

weedy check (10.98, 10.93 and 10.95 ppm) as compared to all other treatments 

in first year, second year and pooled results, respectively. Among the soil 

solarization treatments, thicker TPE 0.050 mm with shorter duration (15 days) 

had significantly higher available sulphur (10.00, 10.08 and 10.04 ppm) as 

compared to1g-ther'$c3il solarization treatments. 

4.1.2.6 Available iron 

A perusal of data (Table 11) indicated that the differences in available Fe 

status of soil were found significant due to various treatments during first year, 

second year and in pooled analysis. 



Table 10 Plant nutrient availability as influenced by soil solarization. treatments 

Treatments Available potash kg ha-1 Available sulphur kg ha-1 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 
T1 : TPE 0.025 mm 15 days 203.7 192.0 197.9 8.98 7.88 8.43 
T2 : TPE 0.025 mm 30 days 214.2 209.3 211.8 7.90 7.08 7.49 
T3 : TPE 0.025 mm 45 days 242.3 237.7 . 240.0 6.53 6.03 6.28 
T4 : TPE 0.050 mm 15 days 202.5 187.6 195.1 10.00 10.08 10.04 
T5 : TPE 0.050 mm 30 days 212.5 208.1 210.3 . 9.08 8.88 8.98 
T6 : TPE 0.050 mm 45 days 217.8 211.2 . 214.5 8.05 7.80 7.93 
T10 : Weedv check (control) 185.9 178.0 : 181.9 10.98 10.93 10.95 
S.Em+ 7.86 8.80 6.10 '0:24 0.21 0.16 
CDat5% 22.8 25.4 18.9 ... 0.70 0.60 0.49 
CV% 7.57 9.10 8.39 : 6.32 5.59 5.98 

TPE : Transparent polyethylene 



'E:x;perimentaf resuft s 

It is seen that significantly higher status of available Fe in the soil was 

found due to TPE 0.025 for 45 days ( 7.99, 7.18 and 7.84 ppm) as compared to 

all other treatments, but it was found at par with TPE 0.050 mm for 45 days ( 

7.58, 7.14 and 7.36 ppm) in first year, second year and in pooled analysis, 

respectively. Statistically it was observed low in weedy check (6.11, 5.82 and 

5.96 ppm), which remained at par with TPE 0.025 mm for 15 days and TPE 

0.050 mm for 15 days in first year, second year and in pooled analysis, 

respectively. 

4.1.2.7 Available Manganese 

The available Mn status of soil (Table 11) was significantly influenced 

due to soil solarization during both the years and in pooled results. 

Data revealed that TPE 0.025 mm for 45 days (10.68, 10.12 and 10.40 

ppm) significantly increased the status of available Mn in soil as compared to 

rest of the SS treatments, barring TPE 0.050 mm for 45 days (10.26, 9.66 and 

9.96 ppm) in first year, second year as well as in pooled results, respectively. 

Significant decrease in status of available Mn was observed in weedy check 

(9.06, 8.72 and 8.89 ppm) as compared to all other treatments, barring shorter 

durations of soil solarization in both the years and in pooled results, respectively. 

In general, the available Mn in soil was increased with increasing duration of SS. 

4.1.2.8 Available zinc 

The available Zn status of soil (Table 11) was found significant variation 

due to various treatments in both the years and in pooled results. 

A perusal of data revealed that TPE 0.0250 mm for 45 days (0.31, 0.26 

and 0.29 ppm) significantly decreased the status of available Zn in soil as 

compared to all other treatments, except TPE 0.050 mm for 45 day (0.31, 0.30 

and 0.31 ppm) in first year, second year and in pboled results, respectively. The 
I 

status of available Zn was significantly maximum in weedy check (0.63, 0.55 

and 0.59 ppm) compared to all other treatments in first year, second year and in 
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Table 11 : Plant nutrient availability as influenced by soil solarization treatments 

Available Fe.,· mm) Available Mn ( oom) Available Zn <mm) Available Cu ( 1om) 
Treatments 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

T 1 : TPE 0.025 mm 15 days 6.61 6.36 6.49 9.61 9.37 9.49 0.50 0.45 0.47 0.35 0.31 0.33 
T,: TPE 0.025 mm 30 days 7.13 6.82 6.98 9.81 9.50 9.66 0.35 0.32 0.34 0.45 0.34 0.40 
T3 : TPE 0.025 mm 45 days 7.99 7.18 7.84 10.68 10.12 10.40 0.31 0.26 0.29 0.48 0.42 0.45 
T4 : TPE 0.050 mm 15 days 6.34 6.58 6.46 9.60 9.42 9.51 0.50 0.44 0.47 0.34 0.32 0.33 
Ts: TPE 0.050 mm 30 days 6.75 6.76 6.76 9.76 9.50 9.63 0.33 0.35 0.34 0.43 0.37 0.40 
T6 : TPE 0.050 mm 45 days 7.58 7.14 7.36 10.26 9.66 9.96 0.31 0.30 0.31 0.44 0.38 0.41 
T 10 : Weedy check (control) 6.11 5.82 5.96 9.06 8.72 8.89 0.63 0.55 0.59 0.33 0.31 0.32 
S.Em;t 0.22 0.26 0.17 0.27 0.35 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
CDat5% 0.65 0.76 0.53 0.79 0.87 0.06 0.04 0.05 0.04 0.06 0.06 0.05 
CV% 6.98 8.35 7.51 5.63 6.54 6.09 7.05 8.67 7.89 10.50 10.79 11.60 

l .. 
TPE =Transparent Polyethylene 
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pooled results, respectively. In general, the status of available Zn was found to 

decrease due to soil solarization treatments over weedy check. 

4.1.2.9 A vajlable copper 

The differences in available Cu status of soil (Table 11) were significant 

due to various treatments during both the years and in pooled results. 

A perusal of data indicated that significantly .maximum available Cu 

status of soil was observed due to TPE 0.025 mm for 45 days (0.48, 0.42 and 

0.45 ppm) compared to all other treatments, which being at par with TPE 0.025 

mm for 30 days, TPE 0.050 mm for 30 and 45 days in first year, second year and 

in pooled results, respectively. Significantly minimum status of available Cu was . · .. 

observed in weedy check ~0.33, 0.31 and 0.32 ppm) over. all other treatments, 

except .shorter. durations of SS· during first year, second year and in pooled 

~esult~, ~espectively. In general, SS either with 30 or 45 days recorded. 
. . . ' 

signific~ntly higher mean available Cu in the soil over shorter durations of SS ___________. 
and non solarized treatment. 

4,1.3 Effect of soil solarization on biological properties of soil 

4.1.3.1 Total fungi per gram of soil 

'Total fungi after soil solarization (Table 12) and after harvest of 

groundnut (Table 13) differed significantly due to solarization during both the 

years and in pooled analysis. 

An appraisal of data (Table 12) indicated that significantly the highest total 

fungi per gram of soil (9.70 x 104,10.80 x 104 and 10.25 x 104
) was recorded in 

non solarized control as compared to all other treatments in first year, second 
~ eiic.et>t 

year and in pooled results, respectively just after soil soiarization,lTPE 0.050 

mm for 15 days in second year (10.20 x 104
) only. The solarized treatment TPE 

0.025 mm for 45 days had significantly t11e lowest number of total fungi (6.60 x 

104
, 7.40 x 104and 7.00 x 104

) as compared to all other treatments in first year, 



Table 12 : Soil microbial population per gram of soil after soil solarization as influenced by soil solarization in groundnut 

Total fungi (10 4 
) 

. . 6 • Actinomyj:!!tes (10 5
) 

Treatments 
Bacteria (10 ) 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 
T, : TPE 0.025 mm 15 davs 9.00 10.00 9.50 16.00. 17.18 16.59 6.40 7.30 6.85 
T 2 : TPE 0.025 mm 30 davs 7.50 8.50 8.00 ·"16.10 l'.7.20 16.65 6.20 7.10 6.65 
T3 : TPE 0.025 mm 45 davs 6.60 7.40 7.00 ·15.70 15.59 15.65 6.15 6.90 6.53 
T4 : TPE 0.050 mm 15 davs 9.18 10.20 9.59 16.38 16.90 16.64 6.10 7.00 6.55 
Ts : TPE 0.050 mm 30 days 9.14 9 .. 95 9.55 . 15.95 17.13 16.54 5.80 6.80 6.30 
T 6 : TPE O.OSO mm 45 davs 7.15 8.16 7.66 16.25 17.20 16.73 5.70 6.50 6.10 
Tio: Weedy check (control) 9.70 10.80 10.25 17.43 19.00 18.21 7.10 8.50 7.80 
S.Em+ 0.17 0.26 0.16 0.26 0.36 0.22 0.13 0.19 0.12 
CD at5% 0.51 0.75· 0.48 0.75 1.04 0.68 0.40 0.56 0.36 
CV% 5.86 7.94 7.10 4.56 5.86 5.35 6.09 7.72 7.11 

TPE : Transparent polyethylene 



"'1 
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Table 13 : Soil microbial population per gram of soil after harvest of groundnut as influenced by soil solarization 

.. 

Treatments 
Total fungi (10 4 

) Bacteria (10 6 
) Actinomycetes (10 5

) 

2003-04 2004-05 Poole<:! 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 
T1 : TPE 0.025 mm 15 days 10.75 11.75 11.25 . 22.50 20.50 21.50 7.30 7.10 7.20 
T2 : TPE 0.025 mm 30 days 10.11 10.77 10.44 : 23.88 . 21.80 22.84 7.86 7.60 7.73 
T3 : TPE 0.025 mm 45 davs 9.66 9.35 9.51 .. 24".95 . 22.70 23.83 8.20 8.00 8.10 
T4 : TPE 0.050 mm 15 davs 12.33 13.00 12.67. 22.20 20.10 21.15 7.20 6.90 7.05 
T5 : TPE 0.050 mm 30 davs 11.06 10.35 11.36 23.40 21.30 22.35 7.60 7.40 7.50 
T6 : TPE 0.050 mm 45 davs 9.60 10.35 9.98 .. 24,00 22.00 23.00 8.08 . 7.90 7.99 
T10 : Weedy check (control) 13.65 14.28 13.97 21.58 19.88 20.73 8.70 8.55 8.63 
S.Em+ 0.20 0.26 0.17 0.39 0.32 0.25 0.13 0.13 0.09 
CD at5% 0.58 0.77 0.51. . 1.13 . 0.94 0.78 0.37 0.38 0.28 

CV% 5.16 6.51 5.19. 4.78 4.37 4.60 4.70 . 4.92 4.81 

TPE : Transparent polyethylene 
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second year and in pooled results, respectively just after soil solarization. As the 

duration of solar tarping increased, the fungal population decreased due to soil 

solarization. 

During the crop growth period, there was imprm:ement in the fungal 

population in all the treatments as recoded after harvest of groundnut (Taj:Jle 13). 
' 

Among different treatments, significantly maximum fungal population of 13.65 

x 104
, 14.28 x 104 and 13.97 x 104 in first year, second year and in pooled results, 

respectively was recorded in weedy check over all SS treatments 

4.1.3.2 Total bacterial population per gram of soil 

Total bacterial population per gram soil after soil solarization and after 

· har:vest of .groundnut vaded significantly due to .varioµs !.J:eatments in first year, 

second year and in pooled results (Table _12 .and Table 13). . 

A perusal ofdafa in Table 12 lrtdicated that' significantly the highest total 

bacterial count (l 7A3 x l 06
, 19.00. x 106 an_d 18.21 x 1,06 

) was observed in non 

solarized control as comp.ared to all SS treatments .in· first year, second year and 

in pooled results, respectively just after SS. Minimum count was recorded under 

TPE 0.025 mm for 45 days (15.70 x 10 6
) in first year, but it was at par with rest 

of SS treatments. However, TPE 0.025 mm for 45 days recorded significantly 

the lowest bacterial count in second year (15.59 x 106
) and in pooled results 

(15.65 x 106
). 

After harvest of groundnut (Table 13), bacterial count was significantly 

higher in TPE 0.025 mm for 45 days (24.95 x 106
, 22.70 x 106 and 23.83 x 106

), 

barring TPE 0.050 mm for 45 days and TPE 0.025 mm for 30 days during the 

first year and second year, respectively. However, significantly minimum 

bacterial count of 21.58 x 106
, 19.88 x 106 and 20.73 x 106 was recorded in 

weedy check over all other treatments, except shorter duration of solarization 

(15 days) in first year, second year as well as in pooled results, respectively. 

4.1.3.3 Actinomycetes per gram of soil 
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Actinomycetes after soil solarization and after harvest of groundnut 

differed significantly due to different treatments during first year, second year 

and in pooled results (Table 12 and Table 13). 

Results clearly (Table 12) revealed that significantly maximum cou~t of 

actinomycetes was recorded in non solarized treatment (7. I 0 x I 05 
, 8.50 x 105 

and 7.80 x 105
) over solarized treatments, just after solarization during first year, 

second year and in pooled results, respectively. While, TPE 0.050 mm for 45 

days registered significantly minimum population of actinomycetes ( 5. 70 x I 05 

,6.50 x I 05 and 6.10 x 105
) in first year, second year as well as in pooled results, 

respectively, but it was at par TPE 0.050 mm for 15 days and TPE 0.050 mm for 

30 days in first year, TPE 0.050 mm for 15 days, TPE 0.050 mm for 30 days and 

·. TPE Q.025 mm .for ~5. days in. second.Y.ear and.TPE 0.050 mm. for 30 days in 

pooled results. 

After harvest of groundnut crop · (Table . B); the population 'of · 

a~til).qmycete.s. was .f01.1rn;l _to increa~e. sign_ific1!1).tly in n\)n_solariz~d. (8.7_0 x 105
, 

·8.55 X 1()5 and 8.63 x· 105
) O\;er soJarized condition in first year; second year and 

in pooled results, respectively. 

4.2 Effect of soil solarization on weed control in groundnut 

4.2.1 Weed flora of experimental plots 

Following pre-dominant weed species of grasses, broad leaved and 

sedges were observed in experimental fields and they were more or less similar 

in both the years. 



Grasses Broad leaved 

Digitaria sanguinalis L.Scop Boerhavia repanda 

'E..tpen"menta[ resuft.s 

Sedges 

Cyperus rotundus L 

Dactylocatenium aegyptium Phallanthus niruri Linn Cyperus irria L (only 

in 03-04) 

Eleusine indica 

Cynadon dactylon (L.)Pers 

Cenchrus bijlorus L 

Eragrostis major L 

Portulaca oleracea 

Tribulus terrestris L 

Amaranthus lividis L. 

Amaranthus viridis L. 

Amaranthus spinosus L 

Digera arvensis L 

Tridex procumbens 

Commelina 

bengalensis L. 

Euphorbia hirta 

4.2.2 Weed count per meter square 

The data on number of grasses, broad leaved, sedges and total weeds per 

meter square revealed that significant differences were observed due to various 

treatments during both the years and also in pooled analysis at 30, 60, 90 DAS 

and harvest. Original and square root transformed value presented in Tables 14 

to 17. 

A perusal of data in Table 14 indicated that at 30 DAS, significantly 

maximum count·of grasses, broad leaved, sedges and total weeds were recorded 

· in weedy check during first year (15.92, 15.21, 25.00 and 56.13), second year 

(24.01, 16.00, 30.25 and 70.46) and in pooled results (19.80, 15.60, 27.56 and 

63.29), respectively. However, grasses, broad leaved, sedges and total weeds 

were observed significantly less number in weed free during first year (0.64, 

0.36 1.21 and 2.21), second year (0.65, 0.77, 1.82 apd 3.24) and in pooled results 

so 



Table 14 : Weed count per m2 at 30 DAS in groundunt as influenced by :various treat.bents. 

Treatments 
2003-04 2004-05 

Grasses Broad leaved Sedges Total weeds 
Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

3.60 3.95 

12.96 15.60 
T 1 : TPE 0.025 mm 15 days 

3.78 
14.28 

2.50 2.75 2.63 
6.25 7.56 6.91 

3.50 
:12.25 

4.20 
17.64 

3.85 

14.82 31.47 
5.61 6.39 

40.83 36.00 
6.00 

2.50 2.80 
7.84 

T z: TPE 0.025 mm 30 days 
2.65 

3.80 
1.95 2.10 2.03 

4.12 
2.90 2.50 2.70 4.30 4.30 4.30 

6.25 7.02 4.41 8.41 6.25 7.29 18.49 18.49 18.49 
1.23 

1.51 
T 3 : TPE 0.025 mm 45 days 

0.80 

0.64 
1.01 
1.02 

0.77 

0.59 
1.20 
IA4 

0.99 

0.98 

1.40 

1.98 2.04 

1.43 1.41 ~ 

1.99 
1.79 
3.20 

2.23 
4.97 

2.01 
4.04 

3.94 
15.52 

T •: TPE 0.050 mm 15 days 
3.90 3.92 2.90 3.30 3.10 . 4.00 4.20 4.10 6.29 6.64 6.47 

15.21 15.36 8.41 10.89 9.61 16.00 17.64 16.81 39.56 44.08 41.86 
3.71 

13.76 
T 5 : TPE 0.050 mm 30 days 

3.30 3.51 2.30 2.50 2.40 . 3.30 4.00 3.65 5.20 6.00 5.60 

10.89 12.32 5.29 6.25 5.76 10.89 16.00 13.32 27.04 36.00 31.36 
2.41 

5.80 

2.20 
T 6: TPE 0.050 mm 45 days 

4.84 

2.30 

5.29 

1.80 

3.24 
1.9.9 
3.9.6 

1.90 

3.61 

2.70 

.7.29 

2.35 

5.52 

2.53 

6.40 

3.92 

15.36 15.28 

3.91 

15.28 
3.91 

2.28 
5.19 

T 7 : Pendimethalin 1.0 kg ha·' 
2.45 2.36 1.90 1.65 1.78 '2.70 2.00 2.35 4.11 3.45 3.78 
6.00 5.56 3.61 2.72 3.16 7.29 4.00 5.52 16.81 I 1.90 14.28 

1.10 

1.21 
T 8 : H\V twice plus earthing up 

0.85 0.98 0.98 ) .10 1.04 1.41 1.38 1.39 2.10 1.89 1.99 

0.72 0.96 0.96 1.21 1.08 . 1.98 1.90 1.93 4.40 3.57 3.98 

0.81 
T •: Weed free 

0.80 

0.64 0.65 0.65 0.36 0.77 0.55 1.21 1.82 I.SI 2.21 3.24 

0.81 0.60 0.88 0.74 1.10 1.35 1.23 1.49 1.80 1.65 

2.72 
3.99 4.90 4.45 3.90 4.00 3.95 5.00 5.50 5.25 7.49 8.38 

--- -~ --1-----. -----+- 7.90 
T 10: Weedy check 

15.92 24.01 19.~S.21 16.00 15.60 25.00 30.25 27.56 56.13 70.46 63.29 

f_S._En_1:!: ___ ·-----~-()21 0.14 +0.13 I 013 I 0.17 0.11 0.14 0.17 0.11 0.39 0.39 0.27 
, cl) at 5% ·-·---- -- - :--066----o:l2 o4"ll'o""18-:-o-so o 33 IT4!-~91-o.34- 1.12 1.12 o.84 
r' _c-v-_·-,~----_-_-__ -_-_--------- -- -- - I }-12_ Lii>~-~' _14 72_1 1~ ~6 __ L- ·6_ 1~1 T ~!: 9c__L'10~(~1_ [_ii..7~ !_~IO g~~~: l'l.4S. i _18:0-!= -17~7~ 

1 P£ = fra::spJ1l'nt PLll\...:tln 1-:.r;.! 
DAS -D..i):• /.l.1..:r ~ .. ~\ ,··r.-
e.-.~.1 !, ~~ ... - •r.ir~_:f•• 1 ''~'::!"~r'! 1 ··~hp• 
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(0.65, 0.55, 1.51 and 2.72) and it was found superior over all other treatments, 

except hand weeding twice plus earthing up during first year (0.72, 0.96, 1.90 

and 3.57), second year (l.21, 1.21, 1.98 and 4.40) and in pooled results (0.96, 

1.08, 1.93 and 3.98, respectively) and TPE 0.025 mm for 45 days during first 

year (0.64, 0.59, 1.98 and 3.20), second year (1.51, 1.44, 2.04 and 4.97) and in 

pooled results (1.02, 0.98, 1.99 and 4.04, respectively. 

An appraisal of data in Table 15 indicated that at 60 DAS, significantly 

niaximurri grasses, broad leaved, sedges and total weeds population were 

recorded in weedy check during first year (36.00, 24.60, 43.29 and 103.83), 

second year (35.88, 30.14, 60.37 and 126.33) and in pooled results (36.00, 27.24, 

51.65 and l.14.80), respectively. While, grasses, broad leaved, sedges and total 

weeds were registerea · ~ig~ific~niiy 'cihii~u~ in' ~eed fre~ in frr~t year ( 1 : ob, ' 
l'.44, 5.06 arid 7.50), second year (1.69, 1.23, 6.9land 9.97) and in pooled results 

(1.32, 1.34, 5.95 and 8.62), respectively and it was. found superior over all other 

treatments, except harid we¢ciirig tw~ce j;iiis eai:thhrg'.up,during first year (1.21, 

2.65, 5.76 and 9.61), second year (3.61, 2.82, 7.72 and 14.13) and in pooled 

results (2.25, 2.72, 6.71 and 11.68) and TPE 0.025 mm for 45 days during first 

year (1.21, 1.69, 5.10 and 8.00), second year (3.61, 2.25, 8.41 and 14.28) and in 

pooled results (2.25, 1.96, 6.65 and 10.89), respectively. 

Data in Table 16 showed that at 90 DAS, significantly maximwn count of 

grasses, broad leaved, sedges and total weeds were found in weedy check during 

first year (49.00, 32.49, 36.00 and 117.49), second year (52.56, 33.64, 46.24 and 

132.48) and in pooled results (50.83, 33.06, 40.96 and 124.85), respectively. 

Significantly minimum count of grasses, broad leaved, sedges and total weeds 

were recorded in weed free during first year (1.96, 4.04, 5.66 and 11.62), second 

year (1.10, 2.56, 8.70 and 12.39) and in pooled results (l.51, 3.28, 7.08 and 

11.86), respectively and it was superior over all other treatments, except TPE 

0.025 mm for 45 days during first year (2.28, 3.61, 7.02 and 12.82), second year 

(2.82, 3.24, 9.61 and 15.67) and in pooled results (2.56, 3.42, 8.29 and 14.28), 

respectively. 

.. 



Table 15 : Weed count per m2 at 60 DAS in groundnut as influenced by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6: TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha"1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10: Weedy check 

S.Em+ 
CD at 5% 
CV% 
TPE -Transparent polyethylene 
DAS ~Days After Sowing 
Bold letters indicated original value 

2003-04 
4.03 
16.24 

3.23 

10.43 
I.I 0 
1.21 
4.60 

21.16 

4.00 
16.00 
3.00 

9.00 

3.10 
9.61 

1.10 

1.21 

1.00 

1.00 
6.00 
36.00 

0.18 
0.052 
11.69 

Grasses 
2004-05 Pooled 

4.70 4.36 
22.09 19.00 

3.75 3.49 

14.06 12.18 
1.90 1.50 
3.61 2.25 
4.91 4.76 

24.10 22.65 

4.35 4.18 
18.92 17.47 
3.62 3 .31 

13.10 10.95 

3.51 3.31 
12.32 10.95 

1.90 1.50 

3.61 2.25 

1.30 1.15 

1.69 1.32 
5.99 6.00 
35.88 36.00 

0.29 0.17 
0.84 0.53 
16.16 14.45 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 

3.08 3.67 3.38 4.45 4.55 
9.48 13.46 11.42 19.80 20.70 

2.33 2.62 . 2.47 3.75 4.50 
5.42 6.86 6.10 14.06 20.25 
1.30 1.50 1.40 2.26 2.90 
1.69 2.25 1.96 5.10 8.41 
3.28 3.92 3.60 5.16 . 6.04 

10.75 15.36 12.96 36.62 36.48 

2.78 3.59 3.19 4.52 5.23 
7.72 12.88 10.17 20.43 27.35 
2.21 2.43 2.32 . 3.66 4.44 

4.88 5.90 5.38 :.i3.39 19.71 

2.29 i.14 2.21 3.44 4.24 
5.24 4.57· 4.88 11.83 17.97 

1.63 1.68 1.65 .2.40 2.78 

2.65 2.82 2.72 5.76 7.72 

1.20 I. I) 1.16 ·;i.z5 2.63 
1.44 1.23 1.34 5.06 6.91 
4.96 5.49 5.22 6.58 7.77 
24.60 30.1'4 27.24 43.29 60.37 
0.17 o.·p· 0.16 0.23 0.20 
0.48 0".77 0.49 0.66 0.59 
13.21 19.0.l 16.72 1.1.79 9.07 

Total weeds 
Pooled 2003-04 2004-05 Pooled 
4.50 6.74 7.50 7.12 

20.25 45.42 56.25 50.69 

4.13 5.47 6.41 5.94 

· 17.05 29.92 41.08 35.28 
2.58 2.83 3.78 3.30 
6.65 8.00 14.28 10.89 

·5.60 7.65 8.72 8.18 

31.36 58.52 76.03 66.91 

4.88 6.65 7.69 7.17 
23.81 44.22 59.13 51.40 
4.05 5.22 6.22 5.72 

16.40 27.24 38.68 32.71 

3.84 5.17 5.90 5.54 
14.74 26.72 34.81 30.59 

2.59 3.10 3.76 3.43 

6.71 9.61 14.13 11.68 

2.44 2.74 3.13 2.94 

5.95 7.50 9.79 8.62 
7.18 10.19 11.24 10.72 
51.65 103.83 126.33 114.80 

0.15 0.39 0.33 0.26 
0.47 I.12 0.97 0.79 
10.34 13.89 10.37 12.04 



Table 16 : Weed count per m2 at 90 DAS in groundnut as influenced by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha·1 

Ts : HW twice plus earthing up 

T 9: Weed free 

T 10: Weedy check 

S.Em+ 
CD at 5% 
CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
4.50 

20.2S 

3.88 

IS.OS 
1.51 
2.28 
4.80 

23.04 

3.99 
15.92 
3.59 
12.88 

2.20 
4.84 

2.13 

4.66 

1.40 

l.96 
7.00 
49.00 

0.21 

0.59 
11.69 

Grasses 
2004-05 Pooled 

6.04 5.27 
36.48 27.77 

4.73 4.31 

22.37 18.S7 
1.68 1.60 
2.82 2.56 
6.68 5.74 

44.62 32.94 

6.12 5.06 
37.4S 2S.60 
3.00 3.30 

9.00 10.89 

2.35 2.28 
5.S2 S.19 

2.35 2.24 

S.S2 S.01 

1.05 1.23 

I.IO I.SI 
7.25 7.13 

52.56 50.83 

0.25 0.16 

0.73 0.50 
12.21 12.06 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 

3.50 4.80 4.15 5.40 5.08 

12.2S 23.04 17.22 29.16 2S.80 

2.60 3.51 ·3.06 4.10 4.38 

6.76 12.32 9.36 16.81 19.18 
1.90 1.80 1.85 2.65 3.10 
3.61 3.24 3.42 7.02 9.61 
3.97 4.80 4.38 5.65 5.11 

IS.76 23.04 19.18 3.l.92 26.11 

3.40 4.06 3.73·· 4.98 4.70 

11.56 16.48 13.91 -._24.80 22.09 
2.70 2.45 2.58 3'.75 4.30 

7.29 6.00 6.6S 14.06 18.49 

3.05 2.32 2.69 . ·4.00 4.32 
9.30 5.38 7.23 "16.00 18.66 

2.90 2.31 2.61 3.63 4.34 

8.41 S.33 6.81 13.17 18.83 

2.01 1.60 1.81 2.38 2.95 

4.04 2.56 3.28 : 5.66 8.70 
5.70 5.80 5.75 6.00 6.80 

32.49 33.64 33.06 36.00 46.24 

0.17 0.23 0.14 . 0.23 0.33 

0.51 0.66 0.44 ·o.65 0.96 
11.13 13:56 2.47 9.97 15.47 

Total weeds 
Pooled 2003-04 2004-05 Pooled 

5.24 7.85 9.24 8.54 

27.4S 61.62 8S.37 72.93 

4.24 6.21 7.34 6.78 

17.97 37.S6 S3.87 4S.96 
2.88 3.59 3.96 3.78 

8.29 12.82 IS.67 14.28 

5.38 8.41 9.68 9.05 

28.94 70.72 93.70 81.90 

. 4.84 7.23 8.72 7.97 

23.42 S2.27 76.03 63.S2 
4.03 5.85 5.79 5.82 

16.24 24.32 33.52 33.87 

4.16 5.49 5.44 5.46 
17.30 30.14 29.59 29.81 

3.98 5.11 5.45 5.2 

lS.84 26.11 29.70 27.04 

2.66 3.41 3.52 3.46 

7.08 11.62 12.39 11.86 
6.40 10.84 11.51 11.17 

40.96 117.49 132.48 124.85 

0.20 0.39 0.39 0.28 

0.61 1.14 1.12 0.85 
12.86 12.33 10.97 11.61 



'E:(perimenta( resufts 

A pemsal of data ( Table 1 7 and Fig.4 ) at harvest indicated that 

significantly maximum count of grasses, broad leaved, sedges and total weeds 

were noted in weedy check during first year (65.61, 49.00, 53.29 and 193.2 I), 

second year (73.96, 28.09, 78.49 and 155.25) and in pooled results (69.72, 37.82, 

65.28 and 173.21), respectively. However, statistically minimum count of 

grasses, broad leaved, sedges and total weeds were recorded in weed free during 

first year (6.00, 7.02, 20.70 and 33.72), second year (4.20, 5.29, 23.81 and 

33.30) and in pooled results (5.06, 6.15, 22.16 and 33.52), respectively and was 

superior over all other treatments, except in TPE 0.025 mm for 45 days during 

first year (4.41, 4.45, 18.57 and 29.81), second year (4.53, 5.06, 20.97 and 

28.19) and in pooled results (4.45, 4.75, 19.71and28.94), respectively. 

4.2.3 Dry weight of weeds 

Data on dry weight of weed at 30, 60, 90 DAS and at harvest indicated 

that dry weight of total weeds, grasses, broad leaved and sedges was 

significantly influenced by various treatments during both the years and in 

pooled analysis. At all the stages significantly the lowest weed dry weight was 

recorded in weed free and significantly the highest was in weedy check Original 

and square root transformed v.alue presented in Tables 18 to 21. 

A perusal of data (Table 18) indicated that at 30 DAS, significantly 

maximum dry weight of grasses, broad leaved, sedges and total weeds was 

recorded in weedy check during first year (19.89, 14.59, 7.12 and 41.60 g I 0.25 

m2
), second year (25.80, 12.11, 7.02 and 44.89 g/0.25 m2

) and in pooled results 

(22.75, 13.32, 7.07 and 43.29 g I 0.25 m2
), respectively. While, minimum dry 

weight of grasses, broad· leaved, sedges and total weeds was significantly 

observed in weed free during first year (0.16, 0.77, 0.92 and 1.84 g I 0.25 m2
), 

second year (0.81, 0.81, 0.90 and 2.52 g/0.25 m2) and in pooled results (0.42, 

0.79, 0.97 and 2.19 g/0.25 m2), respectively and _was found superior over all 

other treatments, except hand weeding twice plus earthing up during firs4 year 

(0.49, 1.00, 1.56 and 3.02 g I 0.25 m2
), second year (1.00, 0.94, 1.74 and 3.68 g I 

85 



Table 17: Weed count per m2 at harvest in groundnut as influenc~d by. various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm IS days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha-1 

T s : HW twice plus earthing up 

T 9 : Weed free 

T 10: Weedy check 

S.Em+ 
CD at5% 
-· 
CV% 
l PE -Transp~re:nt pol)clh) ~,;nc 
D,.\S =Days Afti;':r Sovving 
Bold letters indicated o;iginal 't::duc 

2003-04 

5.97 

35.64 

4.03 

16.24 
2.10 

4.41 
6.10 

37.21 

5.10 
26.01 
3.93 

15.44 

3.98 
15.84 

3.25 

10.56 

2.45 

6.00 
8.10 

65.61 

0.25 

0.73 
I 1.11 

Grasses 
2004-05 Pooled 

6.10 6.04 

37.21 36.48 

4.90 4.46 

24.01 19.89 
2.13 2.11 
4.53 4.45 
6.10 6.10 

37.21 37.21 

5.98 5.54 
35.76 30.69 
3.55 3.74 

12.60 13.98 

2.93 3.45 
8.58 I 1.90 

2.90 3.08 

8.41 9.48 

2.05 2.25 

4.20 5.06 
8.60 8.35 

73.96 69.72 

0.26 0.18 

0.76 0.56 
11.61 II 37 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 

4.98 4.11 4.54 5.74 7.92 

24.80 16,89 20.61 .32.94 62.72 

4.34 3.30 3.82 4.80 6.85 

18.83 10.89 14,59 . 23.04 46.92 
2.11 2.25 2.18 4.31 4.58 

4.45 s.06 '4,75 18.57 20.97 
5.30 4.20 4.75 5.83 8.00 

28.09 17,~4 . 22.56 .33.98 64.00 

4.90 3.10 4.30 . 5.24 7.50 

24.01 f3.69 . 18.49 27.45 56.25 
4.30 2.90 3.60 4.72 6.48 

18.49 8.41 12.96 22.27 41.99 

4.11 3.13 3.62 4.90 6.18 
16.89 9.79 13.10 24.01 38.19 

3.84 3.08 3.46 4.62 6.15 

14.74 9.48 11.97 21.34 37.82 

2.65 2.30 2.48 4.55 4.88 

7.02 5;29 6.15 20.70 23.81 
7.00 5.30 6.15 7.30 8.86 

49.00 28.09 37.82 53.29 78.49 

0.18 0.23 01.5 0.27 0.41 

0.52 0.67 0.45 0.79 1.18 

I 0.49 10.64 10.66 I 0.42 12.15 

Total weeds 
Pooled 2003-04 2004-05 Pooled 

6.83 11.09 9.33 10.21 

46.64 122.98 87.04 104.21 

5.83 9.05 7.61 8.33 

33.98 81.90 57.91 69.38 
4.44 5.46 • 5.31 5.38 

19.71 29.81 28.19 28.94 
6.92 11.37 9.43 10.40 

47.88 129.27 88.92 108.16 

6.37 I 0.3 I 8.77 9.54 

40.57 106.29 76.91 91.01 
5.60 8.71 6.58 7.65 

31.36 75.86 46.29 58.62 

5.54 8.42 6.51 7.46 

30.69 70.89 42.38 55.65 

5.3.9 8.33 6.61 7.47 

29.05 69.38 43.69 55.80 

4.71 5.81 5.77 5.79 

22.26 33.72 33.30 33.52 
8.08 13.90 12.46 13 .18 

65.28 193.21 155.25 173.71 

0.25 0.43 0.39 0.29 

0.76 I 1.26 I.I I 0.90 

I J .6J_l__2·33 I IO.IO 9.69 
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Table 18 Weed dry weight ( g I 0.25 m2
) at 30 DAS in groundnut as i~fluenc~d.by various treatments. 

Treatments 

T t : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T s: TPE 0.050 mm 30 days 

T 6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha·1 

T s : HW twice plus earthing up 

T 9: Weed free 

T 10: Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE -Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
4.00 
16.00 
1.62 
2.62 
0.75 
0.56 

4.30 
18.49 
1.82 
3.31 
1.64 
2.68 

1.78 
3.16 
0.70 

0.49 

0.40 
0.16 
4.46 
19.89 
0.18 
0.52 
16.57 

Grasses 
2004-05 Pooled 

3.72 3.93 
13.83 15.44 
1.89 1.76 
3.57 3.09 
1.13 0.94 
1.27 0.88 

3.92 4.11 
15.36 16.89 
1.96 1.89 
3.84 3.57 
1.66 1.65 
2.75 2.72 

1.62 1.70 
2.62 2.89 
1.00 0.85 

1.00 0.72 

0.90 0.65 
0.81 0.42 
5.08 4.77 
25.80 22.75 
0.14 0.11 
0.40 0.35 
11.78 14.22 

Broad leaved . Sedges 
2003-04 2004;05 Pooied 2003-04 2004-05 Pooled 

2.75 2.95 2.85 . ·1.80 2.14 1.97 
7.56 8.70 8.12 3.24 4.57 3.88 
2.16 2.18 2.17 1.52 1.82 1.67 
4.66 4,75 4.70 ·2.31 3.31 2.78 
0.95 1.13 1.04 · 1.10 1.13 I.I I 
0.90 L27 1.08 1.21 1.27 1.23 

2.99 3.10 3.05 "\.87 2.20 2.04 
8.94 9.61 9.30 3.49 4.84 4.16 
2.36 2".59 2.48 1.64 1.78 1.71 
5.56 6.70 6.f5 .· 2.68 3.16 2.92 
1.82 2·.03 1.93 1.43 1.45 1.44 
3.31 4.12 3.72 ·2.04 2.10 2.07 

1.65 J..~2 ·1.59 1.51 1.40 1.45 
2.72 2.3·1 2.52 .2.27 1.96 . 2.10 

1.00 0.97 0.99 1.25 1.32 1.28 

1.00 0.9.4 0.98 1.56 1.74 1.63 

0.88 0.90 0.89 0.96 0.95 0.96 
0.77 0.81 0.79 0.92 0.90 0.92 
3.82 3.48 3.65 2.67 2.65 2.66 
14.59 12.11 13.32 7.12 7.02 7.07 
0.16 0.17 0.12 0.14 0.15 0.10 
0.45 0.49 0.35 0.42 0.42 0.32 
15.31 16.15 15.75 18.24 17.26 17.73 

Total weeds 
2003-04 2004-05 Pooled 

5.17 5.30 5.24 
26.72 28.09 27.45 
3.10 3.41 3.25 
9.61 11.62 10.56 
1.64 1.95 1.79 
2.64 3.80 3.20 

5.56 5.46 5.51 
30.91 29.81 30.36 
3.40 3.70 3.55 
11.56 13.69 12.60 
2.84 3.00 2.92 
8.06 9.00 8.52 

2.86 2.63 2.74 
8.17 6.91 7.50 
1.74. 1.92 1.83 

3.02 3.68 3.34 

1.36 1.59 1.48 
1.84 2.52 2.19 
6.45 6.70 6.58 

41.60 44.89 43.29 
0.25 0.26 0.18 
0.74 0.75 0.56 
14.48 15.14 14.80 



P.xpen·menta{ resuft.s 

0.25 m2
) and in pooled results (0.72, 0.98, 1.63 and 3.34 g I 0.25 m2

) and TPE 

0.025 mm for 45 days during first year (0.56, 0.90, 1.21 and 2.64 g I 0.25 m2), 

second year (1.27, 1.27, 1.27 and 3.80 g I 0.25 m2
) and in pooled results (0.88, 

1.08, 1.23 and 3.20 g I 0.25 m2
), respectively. 

An appraisal of data in Table 19 indicated that at 60 DAS, significantly 

maximum dry weight of grasses, broad leaved, sedges and total weeds was 

recorded in weedy check during first year (25.60, 13.83, 6.05 and 45.42 g I 0.25 

m\second year (28.51, 16.40, 7.50 and 52.41 g I 0.25 m2
) and in pooled results 

. (27.04, 15.36, 6.76 and 48.86 g I 0.25 m2
), respectively. Dry weight of grasses, 

broad leaved, sedges and total weeds was found significantly minimum in weed 
'· 

free during first year (1.23, 0.96, 1.29 and 3.49 g I 0.25 m2
), second year (1.66, 

. . . . . . . . . . . 2 . . . . . . . . . . . 
0.90, 1.39 and 3.96 g I 0.25 m) and in pooled results (1.44, 0.93, 1.34 and 3.72 g 

I 0.25 m2
), respectively and was superior dver all other treatments, except hand . . . . . . . . . . . . . . 

weeding twice plus earthing up during. first year (l.63, 1.32, 1.69 and 4.5 i g I 
. ' . 2· . . . . . . . . . . . . . . . .. . . 2 . . . 
Q.2~ 1)1. ), seco.hd ,year· (2.99, 2.25, 1.71 and· 6.91 g·.1 .0:2.5 m) an'd'.in' p.ooled. 

results (2.25, 1.96, 1.63 and 5.66), respectively and TPE 0.025 mm for 45 days 

during first year (1.63, 0.88, 1.56 and 3.88), second year (2.25, 1.29, 1.36 and 

4.92 g I 0.25 m2
) and in pooled results (1.93, 1.25, 1.46 and 4.37 g I 0.25 m2

), 

respectively. 

From the data (Table 20), it is seen that at 90 DAS, significantly 

maximum dry weight of grasses, broad leaved, sedges and total weeds was 

registered in weedy check during first year ( 27.24, 26.01, 6.76 and 60.06 g/0.25 
. 2 

m2), second year ( 31.36, 17.64, 7.84 and 56.85 g/0.25 m ) and in pooled results 

( 29.26, 21.62, 7.29 and 58.36 g I 0.25 m2
), respectively. However, the dry 

weight of grasses, broad leaved, sedges and total weeds was observed 

significantly minimum in weed free during first year (1.32, 1.93, 1.96 and 5.21 g 

I 0.25 m2
), second year ( 1.51, 1.00, 2.25 and 4.76 g I 0.25 m2

) and in pooled 

results (1.42, 1.44, 2.10 and 4.98 g/0.25 m2l, respectively and was found superior 

over all other treatments, except TPE 0.025 mm for 45 days during first year ( 

2.31, 1.84, 2.25 and 6.40 g/0.25 m2
), second year (2.50, 2.07, 2.56 and 6.92 



Table 19 : Weed dry weight ( g I 0.25 m2
) at 60 DAS in groundnut as influenced by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T 6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha-1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10 : Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
3.78 

(14.28) 
1.89 

57.00 
1.28 
1.63 

4.24 

17.97 

2.08 
4.32 
1.69 
2.85 

1.80 

3.24 
1.28 

1.63 
1.11 

1.23 
5.06 

25.60 

0.21 
0.62 
17.66 

Grasses 
2004-05 Pooled 

3.68 3.73 
13.54 13.91 
1.89 1.89 

3.57 3.57 
1.50 1.39 
2.25 1.93 

3.87 4.06 

14.97 16.48 

2.19 2.14 
4.79 4.57 
1.86 1.78 
3.45 3.16 

1.84 1.82 

3.38 3.31 
1.73 1.50 

.2.99 2.25 
1.29 1.20 

1.66 1.44 
5.34 5.20 

28.51 27.04 

0.21 0.16 
0.62 0.46 
16.39 17.02 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

3.12 3.14 3.02 ·I.99 1.95 1.97 
9.73 9.85 9.12 . 3.96 3.80 3.88 
2.60 i.58 2.53 1.78 1.62 1.70 

6.76 6.65 6.40 . 3.16 2.62 2.89 
0.94 Ll4 1.12 ·1.25 1.17 1.21 
0.88 1.29 1.25 1.56 1.36 1.46 

3.01 3.32 3.21 ·2.11 2.04 2.08 .. 
9.06 11.02 10.30 ·4.45 4.16 4.32 

2.54 2.83 2.61 · 1.92 1.75 1.84 
6.45 8.00 6.81 3.68 3.06 3.38 
2.09 2.13 2.02 ·1.72 1.62 1.67 
4.36 4.53 4.08 2.95 2.62 2.78 

2.10 2 .. 0:7 2.01 1.52 1.68 1.60 

4.41 4.28 4.04 ·2.31 2.82 2.56 
1.15 1.50 . :1.40 1.30 1.31 1.28 

1.32 2.25 I.96 1.69 1.71 1.63 
0.98 0.95 0.<!6 1.14 1.18 1.16 

0.96 0.90 0.93 1.29 1.39 1.34 
3.72 4.05 3.92 2.46 2.74 2.60 
13.83 !6;40 15.36 6.05 7.50 6.76 

0.14 0.10 0.09 0.11 0.07 0.07 
0.40 0.29 0.26 0.32 0.21 0.20 
12.63 8.43 10.58 12.76 8.28 10.76 

Total weeds 
2003-04 2004-05 Pooled 

5.28 5.21 5.25 
27.87 27.14 27.56 
3.67 3.59 3.63 

13.46 12.88 13.17 
1.97 2.22 2.09 
3.88 4.92 4.37 

5.61 5.49 5.55 

31.47 30.14 30.80 

3.80 4.54 4.17 
14.44 20.61 17.38 
3.19 3.26 3.22 
10.17 10.62 10.36 

3.16 3.24 3.20 

9.98 10.49 10.24 
2.12 2.63 2.38 

4.51 6.91 5.66 
1.87 1.99 1.93 

3.49 3.96 3.72 
6.74 7.24 6.99 

45.42 52.41 48.86 

0.26 0.26 0.18 
0.75 0.75 0.56 
13.77 .[3 .. 10 13.43 



Table 20 : Weed dry weight ( g I 0.25 m2
) at 90 DAS in groundnut a~ ·influenced by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2: TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6: TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha-1 

T 8 : HW twice plus earthing up 

T 9: Weed free 

T 1o: Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE -Transparent polyethylene 
DAS =Days After So\Ving 
Bold letters indicated original value 

2003-04 
4.00 
16.00 

2.02 

4.08 
1.52 
2.31 
4.29 

18.40 

2.19 
4.79 
1.86 

3.45 

1.88 
3.53 

1.60 

2.56 

1.15 

1.32 
5.22 
27.24 

0.14 
0.41 
10.69 

Grasses 
2004-05 Pooled 

4.22 4.11 
17.80 16.89 

2.07 2.04 

4.28 4.16 
1.58 1.55 
2.50 2.40 
4.60 4.45 

21.16 19.80 

2.32 2.26 
5.38 5.10 
1.93 1.90 

3.72 3.61 

1.77 1.83 
3.13 3.34 

1.66 1.63 

2.75 2.65 

1.23 1.19 

1.51 1.42 
5.60 5.41 
31.36 29.26 

0.12 0.09 
0.35 0.29 
8.49 9.58 

Broad leaved Sedges 
2003-04 2004:--05 Pooled 2003-04 2004-05 Pooled 

3.10 3,i5 3.18 ·2.10 2.30 2.20 
9.61 10.56 10.11 "4.41 5.29 4.84 

2.77 2.99 2.88 1.80 1.92 1.86 

7.67 8.94 8.29 . "3.24 3.68 3.45 
1.36 1.44 1.40 "l.50 1.60 1.55 
1.84 2.07 1.96 2.25 2.56 2.40 
3.32 1.62 2.47 . 2.10 2.40 2.25 

11.02 2.62 6.10 .4.41 5.76 5.06 

2.70 2.94 2.82 . 1.80 1.99 1.90 
7.29 8.64 7.95 3.24 3.96 3.61 
2.04 2.11 2.08 . •!.70 1.77 1.74 

4.16 4.45 4.32 2.89 3.13 3.02 

2.08 1.80 1.94 1.65 1.90 1.78 
4.32 3.2"4 3.76 .2.72 3.61 3.16 

1.83 i.70 1.77 . l.80 1.94 1.87 

3.34 2.89 3.1'3 .3.24 3.76 3.49 

1.39 l.QO 1.20 1.40 1.50 1.45 

1.93 1.00 1.44 .1.96 2.25 2.10 
5.10 4.20 4.65 . 2.60 2.80 2.70 

26.01 17.64 21.62 6.76 7.84 7.29 

0.13 0.14 0.1.0 0.13 0.13 0.09 
0.38 0.40 . 0.29 0.38 0.38 0.28 
10.05 11.23 -10.64 13.99 12.83 13.79 

Total weeds 
2003--04 2004-05 Pooled 

5.48 5.81 5.65 
30.03 33.75 31.92 

3.87 3.96 3.91 

14.97 15.68 15.28 
2.53 2.63 2.58 
6.40 6.92 6.76 
5.82 6.26 6.04 

33.87 39.18 36.48 

3.91 4.24 4.08 
15.28 17.97 16.64 
3.31 3.50 3.41 

10.95 12.25 11.62 

3.29 3.35 3.32 
10.82 11.22 11.02 

3.15 3.32 3.23 

9.92 11.92 10.43 

2.28 2.18 2.23 
5.21 4.76 4.98 
7.75 7.54 7.64 
60.06 56.85 58.36 
0.19 0.26 0.16 
0.56 0.75 0.50 
9.32 11.99 10.78 



P.:rperimenta( resu(ts 

g/0.25 m2
) and in pooled results (2.40, 1.96, 2.40 and 6.76 g I 0.25 m\ 

respectively. 

A perusal of data in Table 21 and Fig.5 at harvest indicated that 

significantly maximum dry weight of grasses, broad leaved, sedges and total 

weeds was recorded in weedy check during first year (35.40, 18.06, 8.41 and 

61.93 g/0.25 m2),second year (33.64, 18.49, 7.72 and 59.85 g I 0.25 m2
) and in 

pooled results (34.57, l8.31, 8.06 and 60.94 g I 0.25 m2
), respectively. While, 

the dry weight of grasses, broad leaved, sedges and total weeds was statistically 

minimum in weed free during first year (1.90, 2.25, 2.19 and 6.15 g I 0.25 m2
), 

2 . . 
second year (1.56, 1.44, 2.04 and 5.01 g I 0.25 m) and in pooled results (1.72, 

1.76, 2.10 and 5.56 g/0.25 m2
), respectively and was found superior over all 

other treati;nents, .. except in TPE 0.025 mm. for 45. days during first year (2.19, 
. .. . . . . .. . 

. . 2 
2.25, 2.25 and 7.07 g I 0.25 m ), second year (1.82, 2.40, 2.37 and 6.60 g I 0.25 

m2
) and in pooled results (1.98, 2.52, 2.31and6.81 g/0.25 m2

), respectively. 

. . . . . . . . . . . . . . 
4.2.4 Dry 'veed .bfomass ·at harvest 

An appraisal of data (Table 22) showed that the weed dry biomass in 

groundnut at harvest was significantly affected by various treatments during first 

y~ar, second year and in pooled analysis. 

Data on dry weed biomass ( Fig 6 ) indicated that significantly minimum 

dry weed biomass was registered in weed free (1.23, 1.45 and 1.34 q ha ·1), 

barring TPE 0.025 mm for 45 days (1.90, 2.38 and 2.14 q ha ·1
) and found 

superior over all the treatments in first year, second year and in pooled results, 

respectively. While, weedy check recorded significantly the highest dry weed 

biomass (22.30, 24.73 and 23.51 q. ha ·1
) over all other treatments, in first year, 

second year and in pooled results, respectively. 

o .. 



Table 21 : Weed dry weight ( g I 0.25 m2
) at harvest in groundnut as influcn~!!d by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2: TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4: TPE 0.050 mm 15 days 

T s: TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha-1 

T s : HW twice plus earthing up 

T 9: Weed free 

T 10 : Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE -Transparent polyethylene 
DAS =Days After Sowing 
Bald letters indicated original value 

2003-04 
4.50 

20.25 
2.80 

7.84 
1.48 
2.19 

5.03 
25.30 

3.00 
9.00 
2.10 
4.41 

2.20 

4.84 
2.10 

4.41 
1.38 

1.90 
5.95 

35.40 

0.22 
0.66 
14.33 

Grasses 
2004-05 Pooled 

4.20 4.35 
17.64 18.92 
2.80 2.80 

7.84 7.84 
1.35 1.41 
1.82 1.98 

5.03 5.03 
25.30 25.30 

3.00 3.00 
9.00 9.00 
2.00 2.05 
4.00 4.20 

2.10 2.15 

4.41 4.62 
2.00 2.05 

4.00 4.20 
1.25 1.31 

1.56 1.72 
5.80 5.88 

33.64 34.57 

0.13 0.12 
0.38 0.37 
9.32 11.28 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

3.26 3.43 3.34 ·2.37 2.40 2.38 
10.62 11.76 11.15 . 5.61 5.76 5.66 
2.95 3.10 3.03 2.01 2.20 2.11 

8.70 9.61 9.18 4.04 4.84 4.45 
1.50 1.5,5 1.59 1.50 1.54 1.52 
2.25 2.40 2.52 2.25 2.37 2.31 

3.50 3.70 3.60 ··2.40 2.50 2.45 
12.25 13;69 2.96 5.76 6.25 6.00 

3.10 3.50 3.30 . 2.14 2.30 2.22 
9.61 12'.25 10.89 . 4.57 5.29 4.92 
2.80 2:35 2.38 .. 1.85 1.93 1.89 
7.84 5.52 5.66 . :3.42 3.72 3.57 

1.90 2.08 2.18 ·1.90 1.90 1.90 

3.61 4.:0:2 4.75 ·3.61 3.61 3.61 
1.90 2.1-0 2.18 '1.83 1.85 1.84 

3.61 4A.l 4.75 . 3.34 3.42 3.38 
1.50 1.20 1.33 1.48 1.43 1.45 

2.25 l.44 1.76 . 2.19 2.04 2.10 
4.25 4.30 4.28 2.90 2.78 2.84 
18.06 18.49 18.31 ·8.41 7.72 8.06 

0.13 0.14 0.10 0.11 0.11 0.07 
0.39 0.4\ 0.30 0.31 0.30 0.23 
9.93 10.3;1 10.13 10.36 10.06 l 0.21 

Total weeds 
2003-04 2004-05 Pooled 

6.08 6.14 6.11 

36.96 38.69 37.33 
4.54 4.72 4.63 

20.61 22.27 21.43 
2.66 2.57 2.61 
7.07 6.60 6.81 

6.58 6.72 6.65 
43.29 45.15 44.22 

4.82 5.15 4.98 
23.23 26.52 24.80 

3.69 3.69 3.69 
13.61 13.61 13.61 

3.69 3.57 3.63 

13.61 12.74 13.17 
3.58 3.50 3.54 

12.81 12.25 12.53 
2.48 2.24 2.36 

6.15 5.01 5.56 
7.87 7.73 7.860 

61.93 59.85 60.94 

0.25 0.26 0.18 
0.72 0.75 0.55 
11.79 11. l 9 10,99 
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Table 22 : Weed dry biomass, weed control efficiency and weed index as influenced by various treatments in groundnut. 

Treatments 

T1 : TPE 0.025 mm 15 days 
T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 
T5 : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 davs 
T7 : Pendimethalin 1.0 kir ha·1 

T8 : HW twice+ earthine un 
T9 : Weed free 
T10 : Weedy check 
S.Em+ 
CD at5% 

CV% 

TPE =Transparent polyethylene 
DAS =Days After Sowing 

Dry weed biomass ( q ha.1
) Weed control efficiency ( % ) 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

12.55 14.90 13.33 43.73 39.74 41.73 
7.40 8.10 7.75 66.81 l''i.03 . 66.42 
1.90 2.38 2.14 91.47 90.37 90.92 

13.75 15.30 14.53 38.34 37.32 37.83 
7.95 8.96 8.46 64.21 61.74 62.98 
5.18 6.31 5.74 76.77 74.73' 75.75 
5.70 6.400 6.05 74.43 74.37 74.40 
3.33 3.83 3.58 85.06 84.51 84.78 
1.23 1.45 1.34 94.48 95.87 95.17 

22.30 24.73 23.51 -- -·· --.. 
0.44 0.42 0.30 . 1.87 1.97 1.36 
1.28 1.22 0.94 5:44 5.72 4.19 

11.88 9.09 9.92 • 5;9 6.32' 6.11 

c/·.: 

Weed index 

2003-04 2004-05 Pooled 

39.96 51.03 45.49 
18.77 31.56 25.17 
-1.59 0.00 -0.80 
39.47 51.18 45.33 
12.74 35.13 23.94 
16.84 15.50 16.27 
16.63 15.70 16.17 
7.67 11.85 9.76 
-- -- --

62.94 60.58 61.76 
1.03 1.55 0.93 
2.99 4.49 2.86 

9.54 11.36 10.76 
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'E:(pen"menta{ re.suits 

4.2.5 Weed control efficiency 

The data on weed control efficiency. (WCE) showed significant 

differences due to various treatments during first year, second year and in pooled 

results (Table 22 and Fig. 7). 

Data presented in Table 22 indicated that significantly higher WCE (after 

weed free 94.48, 95.87 and 95.17 per cent) was recorded under TPE 0.025 mm 

for 45 days (91.47, 90.37 and 90.92 per cent) in first year, second year and in 

pooled results, respectively. Further, more ((ffective.treatment, which had higher 

WCE was hand weeding twice plus earthing up (85.06, 84.51 and 84.78 per 

cent) during first year, second year and in pooled results, respectively. 

4.2.6 Weed index 

The_ data on weed index in grciun.dput were significantly influenced by 

various treatinenis during first year, second year and in pooled results (Table 22 

. and Fig.8). 

An appraisal of data in Table 22 indicated that maximum weed index was 

noted in weedy check (62.94, 60.58 and 61.76), followed by TPE 0.025 mm for 

15 days (39.96, 51.03 and 45.49) and TPE 0.050 mm for 15 days (39.47, 51.18 

and 45.33 ) in first year, second year and in pooled results, respectively. While, 

TPE 0.025 mni for 45 days had the lowest weed index (- 1.59, 0.00 and -0.80) 

compared to all other treatments, in first year, second year and in pooled results, 

respectively. 

4.3 Effect of soil solarization on growth, yield and yield components 
of groundnut. 

4.3.1. Growth and growth components 

4.3.1.1 Plant height 

Plant height of groundnut crop varied significantly due to various 

treatments at 30 DAS and harvest during bo.th the years and in pooled results 

(Table 23). 



.. 

100 

90 

-~ 0 ->-
CJ 70 c 
.!!! 
CJ 60 
E 
(I) 

50 -0 ... -c 40 
0 
(J 

'O 30 
Q) 
Q) 

3: 20 

0 
T1 

Fig. 7 : 

T2 

~ 

T3 T4 TS 
Treatments 

T6 

t- .. 

T7 TS T9 

eed control efficiency in groundnut as influenced by various treatments 
(pooled) 



Weed index 

.,, -cc 
co 

ft) -t 
N 

c. -:I 

>< -t ~ - w 
:I 
cc .. 
0 
c 
:I ~ 
:I 
c -I - ... 
Di CD 

Di - - -t 
:I 3 c.n 

Cl) 
c :I -"' n 
Q. -f en 

< ... 
0 :J c: -

-t co ~ 
::s --~ -t 

...i. 

0 

Q. -



. 
Table 23: Plant height (cm) and number of branches per plant in·. grouqdnut as influenced by various treatments 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T3 : TPE 0.025 mm 45 days 

T4 : TPE 0.050 mm 15 days 

T5 : TPE 0.050 mm 30 days 

T 6 : TPE 0.050 mm 45 days 
T7 : Pendimethalin 1.0 kg ha"1 

T8 : HW twice+ earthing up 

T9 : Weed free 

T 10 : Weedy check 

S.Em :!: 
CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

9.82 
10.88 
13.88 
9.75 
11.43 
11.50 
12.25 
12.30 
13.63 
7.90 
0.56 
1.62 
9.88 

Plant height (cm) 

30DAS At harvest · 

2004-05 Pooled 2003-04 2004.-05 Pooled 

'8.10 8.96 48.38 42.13 45.25 
8.13 9.50 49.93 45.88 47.90 
11.48 12.68. 59.75 55.25 57.50 
7.98 8.86 48.10 41.13 44.61 
8~13 9.78 52.75 45.38 49.06 
9.38 10.44 53.63 50.38 52.03 
8.75 10.50 56.28 49.00 52.64 
10.13 11.21 56.75 51.13 53.94 
11.25 12.44 56.90 54.00 55.45 
6.70 7.30 41.43 35.50 38.46 
0.42 0.34 3.37 2.55 2.12 
1.20 1.07 9.78 7.42 6.51 
9.24 9.48 12.87 10.91 12.05 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Number of branches per plant 

30DAS At harvest 

2003-04 2004-05 Pooled 2003-04 2004-05 

3.06 2.70 2.88 4.98 4.65 
3.20 2.85 3.03 5.40 5.20 
3.88 3.70 3.79 6.55 6.18 
3.02 2.52 2.77 5.10 4.60 
3.25 2.78 3.02 5.35 5.00 
3.40 2.90 3.15 5.95 5.45 
3.17 2.88 3.03 5.60 5.38 
3.66 3.30 3.48 6.30 5.83 
3.83 3.68 3.76 6.35 6.10 
2.05 1.80 1.93 4.06 3.60 
0.22 0.28 0.19 0.31 0.30 

'0.65 0.71 0.55 0.89 0.70 
13.66 15.00 16.72 11..06 10.53 

Pooled · 

4.81 
5.30 
6.36 
4.85 
5.18 
5.70 
5.49 
6.06 
6.23 
3.83 
0.22 
0.67 
11.29 



'F.::(pen'menta( nsufts 

Statistical analysis of data of first year, second year and in pooled results 

indicated that significantly maximum plant height was noted at 30 DAS (13.88, 

11.48 and 12.68 cm) and at harvest (59.75, 55.25 and 57.50 cm) with TPE 0.025 

mm for 45 days and. was found superior over all other treatments, except weed 

free (13.63, 11.25 and 12.44 cm) .at 30 DAS and at harvest (56.90, 54.00 and 

55.45 cm), respectively. Significantly minimum plant height of groundnut was 

recorded under weedy check compared to all other treatments in first year, 

second year and in pooled results at 30 DAS (7 .90, 6. 70 and 7 .30 cm) anc! at . 

harvest (41.43, 35.50 and 38.46 cm), respectively. 

4.3.1.2 Number of branches per plant 

· Significant differences. were observed in the number of branches of 

gr!:!lll1:dnut per pla!:!t due to different treatments. at 30 DAS and harvest during . 

. lioth the years and in pooled results (Table 23). 

. . . An apprai~al of data. ipdicated that maximum number of branches were 
. . . . . . . . . . 

registered significantly in groundnut due to soil solarization with TPE 0.025 mm 

for 45 days at 30 DAS (3.88 and 3.70) and harvest (6.55 and 6.18) compared to 

all other treatments, which being at par with weed free, hand weeding twice plus 

earthing up and TPE 0.050 mm for 45 days at 30 DAS and harvest in first year 

and second year, respectively. However, it was significantly superior for number 

of branches in pooled results at 30 DAS (3.79) .and at harvest (6.36), except 

weed free (3.76 and 6.23), hand weeding twice plus earthing up (3.48 and 6.06) 

and TPE 0.050 mm for 45 days (3.15 and 5.70), respectively. Weedy check 

produced significantly minimum number of branches at 30 DAS (2.05, 1.80 and 

1.93) and harvest (4.06, 3.60 and 3.83) over all other treatments in first year, 

second year and pooled results, respectively. 



'Erperitncnta{ rcsufts 

4.3.1.3 Number of leaves per plant 

The number of leaves per plant of groundnut at 30, 60, 90 DAS and 

harvest differed significantly due to various treatments for first year, second year 

and pooled results (Table 24). 

Data revealed that TPE 0.025 mm for 45 days recorded significantly 

maximum number of leaves per plant at 30 DAS (13.31 and 11.61), 60 DAS 

(49.78 and 44.58), 90 DAS (75.65 and 72.50) and harvest (63.25 and 62.50) over 

all other treatments, barring weed free, hand weeding twice plus earthing up, 

TPE 0.050 mm for 45 days and pendimethalin at 1.0 kg ha-1 in first year and 

second year, respectively. Moreover, in pooled data, it was revealed that 

significantly maximum number of leaves in plant where recorded with TPE 

0.025 mm for 45 days (12.46, 47.18, 74.08 and 62.88) over all other treatments, 

except with weed free (12.35, 46.74, 74.86 and 62.04), hand weeding twice plus 

earthing up (11.63, 43.34, 71.53 and 60.08), pendimethalin 1.0 kg ha-1 (11.03, 

39.76, 67.02 and 56.16) and TPE 0.050 mm for 45 days (11.45, 41.93, 70.47 and 

56.48) at all the respective stages. While, minimum number of leaves per plant 

were significantly observed in weedy check over all other treatments in first year 

(7.81, 25.10, 51.43 and 39.03), in second year (5.90, 18.63, 47.20 and 34.25) and 

in pooled results (6.86, 21.85, 49.32 and 36.64) at all the respective stages. 

4.3.1.4 Leaf area 

The leaf area per plant at 30, 60, 90 DAS and harvest was influenced 

significantly by various treatments during both the years as well as in pooled 

data (Table 25). 

TPE 0.025 mm for 45 days recorded significantly maximum leaf area per 

plant in first year (7.45, 19.58, 28.17 and 21.50 cm2 planf1l and in second year 

(7 .05, 20.40, 27.63 and 20.97 cm2 planf1
), but it was statistically at par with 

weed free (7.16, 19.48, 28.17 and 21.46 cm2 plani-1
) in first and (7.02, 20.15, 

27.44 and 20.35 cm2 planf1
) in second year at 30, 60, 90 DAS and harvest (Table 

25). 



Table 24 : Number of leaves per plant in groundnut as influenced by various treatments 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm IS days 

T5 : TPE 0.050 mm 30 days 
T, : TPE 0.050 mm 45 days 
T 7 : Pendimethalin 1.0 kg ha"' 
T8 : HW twice+ earthing up 

T9 : Weed free 
T 10 : Weedy check 

S.Em+ 
CD at5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 
11.30 
11.55 
13.31 
10.08 
11.73 
12.43 
11.95 
12.30 
13.15 
7.81 
0.60 
1.72 
I 0.28 

30DAS 
2004-05 Pooled 2003-04 

8.20 9.75 37.10 
8.90 10.22 39.20 
I 1.61 12.46 49.78 
8.80 9.94 35.33 
9.90 10.81 39.00 
10.47 I I .45 45.30 
IO. I I I 1.03 43.15 
10.96 I 1.63 45.58 
I 1.55 12.35 49.35 
5.90 6.86 25.10 
0.75 0.48 3.51 
2.19 1.47 10.20 
16.12 12.97 16.57 

Number of leaves:per plant . 

60 DAS 90 DAS 
2004-05 Pooled 2003-04 2004-05 
30.20 . 33 .5.6 61.60 58.33 
34.60 36.90 65.19 61.45 
44.58 47.18 75:65 72.50 
28.65 31.99 64.73 58.03 
34.45 . : 36.73 : 65.30 60.25 
38.55 . 41.93 73.69 67.25 
36.38 . 39.76 70.24 63.80 
41.10 . 43.34 73.63 69.43 
44.13 . 46.74 . 77.40 72.33 
18.60 . 21.85 51.43 47.20 
3.43 2.45 3.22 3.42 
9.97 7.50. 9.33 9.92 
18.97 17.67 9.15 10.58 

/ 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Pooled 

59.97 
63.32 
74.08 
62.78 
65.30 
70.47 
67.02 
71.53 
74.86 
49.32 
2.35 
7.23 
9.84 

At harvest 
2003-04 2004-05 Pooled 

48.78 43.58 46. 18 
51.20 51.30 51.25 
63.25 62.50 62.88 
47.60 41.18 44.29 
50.45 54.35 52.40 
57.20 55.75 56.48 
54.73 57.60 56. 16 
59.90 60.25 60.08 
62.13 61.95 62.04 
39.03 34.25 36.64 
3.61 2.38 2.17 
10.50 6.91 6.67 
13.49 9.02 I 1.51 



Table 25 : Leaf area per plant ( cm2
) in groundnut as influenced by various treat~ents 

Treatments 

T1 : TPE 0.025 mm 15 days 
T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 
Ts : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 
T7 : Pendimethalin 1.0 kg 1ta·1 

T, : HW twice+ earthing up 
T9 : Weed free 
T,0 : Weedy check 
S.Em+ 
CDat5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 
5.61 
6.30 
7.45 
5.78 
6.07 
6.28 
6.12 
6.66 
7.16 
5.11 
0.17 
0.37 
4.08 

30DAS ' 
2004-05 Pooled 

5.51 5.56 
6.39 6.34 
7.05 7.25 
5.74 5.76 
5.71 5.89 
6.38 6.33 
6.47 6.30 
6.45 6.55 
7.02 7.09 
5.00 5.06 
0.15 0.10 
0.44 0.31 
4.93 4.52 

. Leaf area ( cn12
) 

60 DA.8 
2003-04 2004-05 Pooled 2003-04 
16.33 14.98 15.15 24.44 
17.20 16.75'. 16.98 25.52 
19.58 20.40 : 19.99 28.17 
16.30 14.93 15.61 23A7 
16.65 15.50' 16.08. 23.89 
17.60 17.73· 17.66 26.24 
17.55 17.83. 17.69 26.47 
18.33 17.98 18.15 27.25 
19.48 20.15 19.8 I 28.l7 
14.10 14.25 . 14.18 21.58 
0.33 0.19 .. : 0.19 0.29 
0.99 0.58 : 0.58 0.85 
3.81 3.13 : 3.!'J 2.28 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

90DA8 
2004-05 
22.71 
24.94 
27.63 
22.62. 
23.54 
25.65 
24.39 
24.63 
27.44 
21.05 
0.49 
1.43 
4.01 

At harvest 
Pooled 2003-04 2004-05 Pooled 
23.58 15.35 14.25 18.80 
25.23 16.97 15.18 16.07 
27.90 21.50 20.97 21.24 
23.04 14.47 13.72 14.10 
23.41 17.10 16.46 16.78 
25.95 18.28 15.88 17.08 
25.43 18.35 17.88 18.11 
26.09 18.20 17.13 17.67 
27.80 21.46 20.35 20.90 
21.32 11.38 10.33 10.86 
0.29 1.09 1.01 0.79 
0.88 3.00 2.95 2.44 
3.23 14.10 12.54 13.37 



'EJ(perimetlta( resufts 

A perusal of pooled data (Table 25) indicated that TPE 0.025 mm for 45 

days registered significantly maximum leaf area per plant (7.25, 19.99, 27.9Q 

and 21.24 cm2 planf1
) as compared to ~II other treatmentS, excep~ed free 

(7.09, 19.81, 27.80 and 20.90 cm2 planf1
) at 30, 60, 90 DAS and harvest, 

respectively. While, minimum leaf area per plant was significantly noted in 

weedy check as compared to all other treatments in first year (5.11, 14.10, 21.58 

and 11.38 cm2 planf1
) and second year (5.00, 14.25, 21.05 and 10.33 cm2 planf1

) 

as well as in pooled results (5.06, 14.18, 21.32 and 10.86 cm2 planf1
) at all the 

respective stages of crop growth. 

4.3.1.5 Leaf area index (LAI) 

. . · :. : . The· leaf.a~ea in.dex at .30, 60, 90 DAS and harvest was found significant· 

due to various treatments during both the years and in .poo.led analysi~ (Table . 

26) . 

. . ~ig~iflqmtjy maximum LAI at. 30, 60, 90. DAS and .harvest .was recorded 

d~e t~ TPE 0.025 inm ~or 45 days (~abie 26" and Fig.~) and found sup~rior to all 

other treatments during first year (I.IO, 2.99, 4.19 and 2.15), second year (1.04, 

2.90, 4.17 and 1.96) and in pooled results (1.07, 2.95, 4.18 and 2.05) at all the 

n;spective stages, except weed free in first year (1.06, 2.91, 4.17 and 2.14), 

second year (1.04, ·2.85, 4.06 and 1.86) and in pooled results (1.05, 2.88, 4.12 

and 2.00). Significantly the lowest LAI was observed in weedy check in first 

year (0.82, 2.29, 3.30 and 1.62), second year (0.76, 2.16, 3.20 and 1.52) and in 

pooled results (0.78, 2.23, 3.25 and 1.57) at all the respective stages as compared 

to all other treatments, except TPE 0.025 mm and TPE 0.050 mm for 15 days. 

4.3.1.6 Dry matter accumulation in leaves 

Dry matter accumulation in leaves at different stages (at 30, 60, 90 and 

harvest) differed significantly by various treatments in first year, second year 

and in pooled results (Table 27). 



Table 26: Leaf area Index in groundnut as influenced by variou~· treatment(· 

-

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T3 : TPE 0.025 mm 45 days 

T4 : TPE 0.050 mm 15 days 

T, : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 

T7 : Pendimethalin 1.0 kg ha·' 

T8 : HW twice+ earthing up 

T9 : Weed free 

T10 : Weedy check 

S.Em+ 

CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 
0.83 
0.93 
1.10 
0.86 
0.90 
0.93 
0.91 
0.96 
1.06 
0.82 
0.02 
0.05 
3.74 

30DAS 
2004-05 Pooled 
0.82 0.82 
0.95 0.94 
1.04 1.07 
0.80 0.83 
0.85 0.87 
0.94 0.94 
0.96 0.93 
0.96 0.97 
1.04 1.05 
0.76 0.78 
0.03 0.01 
0.07 0.04 
4.93 4.37 

. 

. . 

. · Leaf area index 

60DAS 
2003-04 2004~05 Pooled 2003-04 
2.42 2.22 2.32 3.50 
2.55 2.48: 2.52 3.78 

. 2.99 2.90. 2.95 4 . .19 
2.41 2.21: 2.31 3.38 
2.47 2.30 .. 2.38 3.54 
2.61 2.63: 2.62 3.92 
2.60 2.64.· 2.62 3 .. 94 
2.71 2.66. 2.69 4.03 
2.91 2.85. 2.88 4.17 
2.29 2.16. 2.23 3.30 
0.05 0.03 . 0.03 0 . .07 
0.14 0.09". 0.09 0.21 
3.81 2.20 3.13 4.01 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

90DAS At harvest 
2004-05 Pooled 2003-04 2004-05 Pooled 

3.26 3.38 1.77 1.59 1.65 
3.69 3.74 1.86 1.78 1.82 
4.17 4.18 2.15 1.96 2.05 
3.21 3.30 1.70 1.54 1.62 
3.49 3.51 1.68 1.64 1.71 
3.80 3.86 1.89 1.79 1.85 
3.71 3.83 1.90 1.77 1.85 
3.85 3.94 2.03 1.79 1.91 
4.06 4.12 2.14 1.86 2.00 
3.20 3.25 1.62 . 1.52 1.57 
0.04 0.04 0.04 0.04 0.03 
0.13 0.13 0.11 0.10 0.08 
2.28 3.23 3.99 4.01 4.01 
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Table 27 : Dry matter accumulation in leaves per plant in groundnut as influenced by various treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 
T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 
T, : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 

T 1 : Pendimethalin 1.0 kg ha ·1 

T, : HW twice+ earthing up 

T9 : Weed free 
T10 : Weedy check 

· S.Em± 
CDat5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

3.10 
4.10 
6.40 
3.0 

3.95 
5.0 

5.25 

5.20 

6.20 
2.66 
0.28 
0.80 
12.4 

30DAS 

2004-05 Pooled 

2.50 2.80 
3.04 3.57 
4.20 5.30 
2.50 2.75 
3.04 3.50 
3.30 4.15 

3.40 4.33 

3.20 4.20 

4.10 5.15 
2.25 2.45 
0.20 0.17 
0.57 0.53 
12.44 12.61 

Dry matter accumulation in .leaves· ( g plaiif1
) 

60DAS 90DAS 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

8.60 7.40 8.00 · 14;~0 12.90 13.90 
9.90 9.15. 9.90 15:00 14.80 15.20 
14.50 13.50 14.0 20.44 19.00 19.72 
8.30 8.10 7.70 14:00 12.30 13.15 
9.60 9.00 9.30 1.6.00 . 14.60 15.30 
11.10 9.79 .. 10.45 17.50 16.45 16.98 

11.20 9.90 10.55 17.ID . 16.40 16.75 

11.40 10.90' . 11.15 17.60 16.30 16.95 

13.90 13.10' . : 13.50 20.lO 18.40 19.25 
7.20 6.60 . 6.90 12.so I 1.90 12.20 
0.61 0.55. 0.41 0.95 0.87 0.65 
1.77 1.60 1.27 2.7.6 2.53 1.98 
11.55 11.41 11.5 11.4 11.44 11.43 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

2003-04 

9.80 
12.10 
19.70 
9.20 
10.65 
13.70 

14.95 

14.90 

17.75 
8.65 
1.63 
4.72 
15.89 

At harvest 

2004-05 Pooled 

8.10 8.95 
10.00 I 1.05 
14.00 16.85 
8.0 8.60 

9.50 10.08 
10.85 12.28 

11.90 13.43 

11.92 13.41 

13.10 15.43 
7.15 7.90 
0.71 0.68 
2.06 . 2.08 

13.44 16.02 
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Significantly maximum dry matter accumulation in leaves was noted 

with TPE 0.025 mm for 45 days and found superior over all other treatments in 

first year (6.40, 14.50, 20.44 and 19.70 g planf1
) and second year (4.20, 13.50, 

19.00 and 14.00 g planf1
) and in pooled results (5.30, 14.00, 19.72 and 16.85 g 

planf1
), except weed free 6.20, 13.90, 20.10 and 17.75 g planf1 in first year, 

4.10, 13.10, 18.40 and 13.10 g planf1 in second year and 5.15, 13.50, 19.25 and 

15.43 g planf1 in pooled results at 30, 60, 90 and harvest, respectively. Dry 

matter accumulation in leaves was. significantly less in weedy check compared to 

all other treatments in first year (2.66, 7.20, 12.50 and 8.65 g planf1), second 

year (2.25, 6.60, 11.90 and 7.15 .g planf1
) and in pooled results (2.45, 6.90, 

12.20 and 7.90 g planf1
), except TPE 0.025mm for 15 days and TPE 0.050mm 

for I 5 days at all the respective s~ages during botl!. the year~· am!.in pooled data. 

4.3.1.7 Dry matter accumulation in stem 

The dry matter accumulation.in stem showed significant vari11tion.due to .. . . . . 

various treatments at 3 0, 60, 90 DAS and harvest· during ri;st ye~~· and seco~d 

year as well as in pooled analysis (Table 28). 

From the data, it is seen that maximum dry matter accumulation in stem 

'Nas registered with TPE 0.025 mm for 45 days and was statistically superior 

over all other treatments in first year (7.90, 10.85, 13.90 and 17.55 g planf1
), 

second year (4.90, 10.56, 13.60 and 15.45 g planf1
) and in pooled results (6.40, 

10.71, 13.75 and 16.50 g planf1
) at all respective stages except weed free in first 

year (7.50, 10.80, 13.50 and 17.15 g planf1
), second year (4.75, I 0.20, 12.85 and 

15.40 g planf1
) and in pooled results (6.13, 10.50, 13.18. it"nd 16.28 g planf1

) at 

all the respective stages. Weedy check produced significantly lowest dry matter 

accumulation in stem at 30 DAS (3.40, 2.40 and 2.90 g planf1
) and 60 DAS 

(6.10, 6.45 and 6.28 g planf1
) over all other treatments in first year, second year 

and pooled results, respectively. While significantly minimum dry matter 

accumulation at 90 DAS (8.60, 8.18 and 8.40 g planf1
) and at harvest (I 0.23, 



Table 28 : Dry matter accumulation in stem per plant in groundnut as influenced by various treatments 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T2 : TPE 0.025 mm 30 days 

T3 : TPE 0.025 mm 45 days 

T4 : TPE 0.050 mm 15 days 

Ts : TPE 0_050 mm 30 days 
T6 : TPE 0.050 mm 45 days 

T7 : Pendimethalin 1.0 kg ha-• 

T, : HW twice+ earthing up 

T9 : Weed free 

Tio: Weedy check 

S.Em± 

CDat5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

4.80 
5.20 
7.90 
4.75 
5.20 
6.50 
6.80 
6.90 
7.50 

3.40 

0.22 
0.63 
12.99 

30DAS 
2004-05 Pooled 

3.08 3.94 
3.20 4.20 
4.90 6.40 
3.10 3.93 
3.10 4.15 
3.95 5.23 
3.95 5.38 
3.98 5.44 
4.75 6.13 

2.40 2.90 

0.22 0.21 
0.62 0.64 
12.92 12.74 

Dry matter accumulation in 

60DAS 
2003-04 2004-05 Pooled 2003-04 

7.60 7.91 7.76 9.24 
8.95 9.18 9.07 10.40 
10.85 10.56 10.71 13.90 
7.40 7.80 7.60 9.20 
8.70 8.20 8.45 10.40 
9.10 9.40 9.25 12~50 

. 9.00 9.30 . 9.15. 12.80 
9.00 9.30 9.15 12.90 
10.80 10.20 10.50 13.50 

6.10 6.45 6.28 8.60 

0.44 0.45. 0.31 0.57 

1.27 1.31 0.97 1.65 
10.24 10.24 10.25 10.07 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

stem ( g plant-1
) 

90DAS At harvest 

2004-05 Pooled 2003-04 2004-05 

8.97 9.10 12.00 98.50 
10.75 10.58 14.55 10.90 
13.60 13.75 17.55 15.45 
8.65 8.93 11.65 9.10 
9.90 10.15 13.65 10.30 
10.35 11.42 14.35 11.85 
11.43 12.13 16.47 11.80 
11.50 12.2 17.15 12.80 
12.85 13.18 17.15 15.40 

8.18 8.40 10.23 8.10 

0.581 0.41 0.97 0.60 

1.69 1.26 2.82 1.73 
11.02 10.53 13.39 10.81 

Pooled 

10.75 
12.73 
16.50 
10.38 
11.98 
13.1 

14.13 
14.98 
16.28 

9.17 

0.57 
1.76 

12.62 
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\C-!tlS yec~e.J 
8.10 and 9.17 g planf1),,(.in first year, second year and in pooled results, 

respectively, except TPE 0.025 mm for 15 days and TPE 0.050 mm for 15 days. 

4.3.1.8. Dry matter accumulation in pods 

Significant differences were observed for dry matter accumulation in pods 

due to various treatments during both the years and in pooled analysis (Table 

29). 

An appraisal of data indicated that TPE 0.025 mm for 4~ days was found 

significantly superior as compared to all other treatments in first year (8.60, 

15.82 and Zl.05 g planf1), second year (8.10, 14.50 and 14.90 g planf1
) and in 

pooled results (8.35, 15.16 and 17.98 g planf'), except weed free in first year 

. (8,30, 15.34 and. 18.75 g planf1
), second year (7.98, 14.50 and 14:85 g plani"1

) 

and in pooled results (8.14, 14.92 and 16.80 g planf1
) at ·60, .90 DAS and . . . . 

· harvest, respectively. Weedy check produced"significantly the lowest dry matter 

.. accumul.ation. in .pods in. first year (4.20, 8.86 and 8.70 g plant-'), second year 
. ' ' ' ' . . . . . I . . 

· (4.02, 8.10 and 6.90 g plarif) and in pooled results (4.11, 8.48 and 7.80 g planf 
I -) over all other treatments at all the respective stages. 

4 .. 3.1.9 Total dry matter accumulation 

Data on total dry matter accumulation in groundnut presented in Table 30 

showed significant differences due to various treatments during both the years 

and in pooled analysis at 30, 60, 90 DAS. and at harvest. 

A perusal of data revealed that significantly maximum total dry matter 

accumulation per plant was registered under TPE 0.025 mm for 45 days over all 

other treatments during first (14.30, 32.65, 49.86 and 58.30 g planf1
) and second 

year (9.10, 30.46, 46.40 and 44.35 g planf1
), except weed free in first year 

(12.45, 33.78, 48.94 and 53.65 g planf1
) and in second year (8.85, 29.70, 45.72 

and 43.33 g planf1
) at all the respective stages of crop of growth. However, 

pooled results (Table 30 and Fig. 10 ) showed that TPE 0.025 mm for 45 days 

(11.70, 31.56, 48.13 and 51.33 g planf1
) recorded significantly higher total dry 

1ns. 



Table 29 Dry matter accumulation in pods per plant in groundnut as influenced by various treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 
T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 
Ts : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 
T7 : Pendimethalin 1.0 kg ha·' 
T8 : HW twice+ earthing up 
T9 : Weed free 
T10: Weedy check 
S.Em+ 
CDat5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 
5.90 
6.00 
8.60 
6.65 
6.99 
7.02 
7.00 
7.05 
8.30 
4.20 
0.50 
1.40 

13.51 

60DAS 

2004-05 
7.77 
6.42 
8.10 
5.74 
6.25 
6.30 
6.25 
6.32 
7.98 
4.02 
0.47 
1.39 

16.01 

Dry matter accumulation in 

90DAS 

Pooled 2003-04 2004-05 
5.84 11.98 10.io 
6.21 1-2:83 11.20 
8.35 15.82 14.50 
5.70 1.1:.52 9.90 
6.62 i2."69 10.90 
6.66 13.55 12.20 
6.84 13.70 12.30 
6.69 \3.80 12.50 
8.14 15.34 14.50 
4.11 8.86 8.10 
0.43 0.74 . 0.62 

1.11 2.00 1.79 
15.45 11.35 10.47 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

pods ( g planf1
) 

At harvest 

Pooled 2003-04 2004-05 
11.04 14.15 12.~0 

12.02 15.30 13.00 
15. !"6 21.05 14.90 
10.71 13.00 11.90 
11.80 14.20 12.30 
12.88 14.80 ·12.60 
13.00 14.70 12.80 
13.15 14.75 12.82 
14.92 18.75 14.85 
8.48 8.70 6.90 
0.48 1.11 0.71 
1.48 3.28 1.98 
10.98 16.11 11.27 

Pooled 
13. 13 
14.15 
17.98 
12.45 
13.25. 
13.70 
13.75 
13.79 
16.80 
7.80 
0.89 
2.74 
14.86 
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Table 30 : Total Dry matter accumulation per plant in groundnut as· influenced by various treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 
T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 
T 5 : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 
T7 : Pcndimethalin 1.0 kg ha·' 
T8 : HW twice+ earthing up 
T9 : Weed free 
T10 : Weedy check 
S.Em+ 
CDat5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

7.90 
9.30 
14.30 
7,75 
9.15 
I 1.50 
12.05 
12.10 
12.45 
5.70 
0.49 
I .43 
9.51 

30DAS 

2004-05 

5.58 
6.04 
9.10 
5.60 
6.14 
7.30 
7.35 
7.45 
8.85 
3.75 
0.45 
1.31 

13.92 

Total 

Pooled 2003-04 

6.84 20.97 
7.67 24.47 
I 1.70 32.65 
6.68 20.30 
7.65 22.25 
9.40 26.50 
9.70 26.45 
9.78 26.78 
I I.!5 33.78 
4.73 16.26 
0.34 1.29 
1.03 3.75 
I 1.25 10.39 

Dry matter. accumulation ( g planf1 
) 

60DAS 90DAS 

2004.0·5 Pooled 2003-04 2004-05 Pooled 

19.81. i0.39 37.12 33.70 35.41 
23 .33. 23..90 38.83 35.40 37.12 
30.4(\ 31.56 49.86 46.40 48.13 
19.JO 19.80 36.72 33.00 34.86 
22.10 22.18 39.09 33.90 36.90 
25.3:2 25.91 42.55 39.95 41.25 

25.71-5 26.09 42.80 39.75 41.28 
25.40 26.24 43.40 40.20 41.80 
29.10· 31.74· 48.94 45.72 47.33 
15.37 15.82 30.96 27.75 29.35 
1.34· 0.93 2.07 1.93 1.41 
3.88. 2.86 5.69 5.41 4.36 
11.20 10:79 10.05 10.49 10.26 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

At harvest 

2003-04 2004-05 

35.95 29.70 
41.85 33.90 
58.30 44.35 
33.85 29.00 
39.50 32.50 
44.05 36.30 
47.38 37.50 
47.50 38.60 
53.65 43.35 
27.58 22.15 
2.1 I 1.72 
6. 12 4.99 
16.93. 9.89 

Pooled 

32.82 
37.87 
51.33 
31.43 
36.00 
40.18 
42.44 
43.05 
48.50 
24.86 
1.36 
4.20 
10.12 
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matter accumulation as compared to all other treatments, except weed free 

(11.15, 31.74, 47.33 and 48.50 g planf1
) at all the respective growth stages. 

Significantly the lowest total dry matter accumulation was recorded in weedy 

check over all other treatments in first year (5.70, 16.26, 30.96 and 27.58 g planf 
1
), second year (3.75, 15.37, 27.75 and 22.15 g planf1

) and in pooled results 

(4.73, 15.82, 29.35 and 24.86 g planf1
) at all the respective stages of crop of 

growth. 

4.3.1.10 Number of root nodules per plant 

Number of root nodules recorded per plant at 60 and 90 DAS differed 

signif}cantly due to various treatments during both the years as well as in pooled 

analysis (Ta bk 3.1 ) .. 

A perusal of data indicated that TPE .0.025 rpm for 45 days. recorded 

significantly higher riumber of roof nodules (11 LS~ l~O~.~ and· 108.1) over ail· 

o~i)er .treatments, except weed fre~ (I 07. 7, 99.2 .and.103,5) and TPE 0.050 mm . . . . . 

for 45· days (107 i, 97.8 and ·1 o:i.8) at 60 DAS in first year, second y~ar and in 

pooled results, respectively. Whereas, at 90 DAS, TPE 0.025 mm for 45 days 

noted significantly maximum number of root nodules (133.3, 125.5 and 129.4) 

ov~r all other treatments, except weed free (123.9, 119.8 and 121.8) and TPE 

0.050 mm for 45 days (127.8, 111.3 and 119.6) in first year, second year and in 

pooled results, respectively. However, significantly lowest number of root 

nodules was observed in weedy check at 60 DAS (73.4, 70.0 and 71.7) and 90 

DAS (95.5, 75.3 and 92.9) over all other treatments in first year, second year and 

pooled data, respectively. 

4.3.1.11 Dry weight of root nodules 

Dry weight of root nodules per plant at 60 and 90 DAS differed 

significantly due to various treatments in first year, second year and in pooled 

analysis (Table 31 ). 



Table 31 : Number of root nodule per plant and dry weight of." root nodule per plant in groundnut as influenced by 
various treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 

T1 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 

T5 : TPE 0:050 mm 30 days 
T, : TPE 0.050 mm 45 days 
T7 : Pcndimethalin 1.0 kg ha·• 

T8 : HW twice+ earthing up 

T9 : Weed free 

T1o: Weedy check 

S.Em± 
CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

98.5 
101.3 
111.8 
97.2 
100.1 
107.8 
98.9 

101.2 
107.7 
73.4 
3.42 
9.93 
6.85 

Number of root nodule per plant 

60DAS 
2004-05 Pooled 

88.9 93.7 
90.2 95.6 
104.3 108.1 
87.0 92.1 
90.3 95.2 
97.8 102.8 
88.9 93.9 
90.0 95.9 
99.2 103.5 
70.0 71.7 
2.37 2.08 
6.87 6.41 
5.23 6.18 

2003-04 

118.6 
121.7 
133.3 
114.9 
119.8 
127.8 
112.9 
116.5 
123.9 
95.5 
4.91 
14.27 
8.43 

90 DAS 
2004-05 Pooled 

109.0: 113.8 
110.5 116.l 
125 .. 5 129.4 
105·.5. 110.2 
110.2· 115.0 
111.3 119.6 
102.8 107.8 
106.8 111.6 
119.& 121.8 
75.3. 92.,9 
4.91 : 3.48 
14.26 1 o.:n 
9.12 : 8.77· 

·1~ 
~· . . 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

. Dry weight of root nodule ( g plant -I ) 

60DAS 90DAS 
2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

0.10 0.09 0.10 0.11 0.13 0.12 
0:11 0.10 0.11 0.15 0.14 0.15 
0.14 0.12 0.13 0.25 0.22 0.24 
Q:IO 0.09 0.10 0.14 0.12 0.12 
0.10 0.10 0.10 0.15 0.14 0.15 
o: 11 0.10 0.11 0.16 0.19 0.18 
0:09 0.09 0.09 0.17 0.14 0.14 
OJI 0.11 0.11 0.15 0.18 0.17 
0.13 0.12 0.12 0.24 0.20 0.22 
0.08 0.07 0.08 0.10 0.10 0.10 

0."003 0.01 0.003 0.002 0.01 0.01 
0.01 0.01 0.01 0.04 0.03 0.03 
6.4 5.8 6.15 11.9 13.7 12.79 



P..tperimenta{ resu{ts 

It is revealed that significantly maximum dry weight of root nodules at 60 

DAS was recorded in TPE 0.025 mm for 45 days (0.14, 0.12 and 0.13) over all 

other treatments except, weed free (0.13, 0.12 and 0.12 g plant -I) in first year, 

second year and in pooled data ,respectively. However, dry weight of root 

nodules was statistically lowest under weedy check (0.08, 0.07and 0.08 g planf 1
) 

compared to all other treatments, except pendimethalin 1.0 kg ha-1 in first year 

and pooled results only. 

With regards to dry weight of root nodules at 90 DAS, TPE 0.025 mm for 

45 days (0.25 and 0.22 g planf1
) recorded significantly maximum root nodule 

dry weight as compared to all other treatments," except weed free in first (0.24 g 

planf1
) and second year (0.20 g planf1

) as well as TPE 0.050 mm for 45 days in 

.... ,,secon~ year (O.i9.g planf.1). only._ However, it was· sigpifi~al).tly superiorfover all 

other treatments for dry weight of root nodules (0.24 g planf1
) in. pooled data,. 

being at par with weed free (0.22 g planf1
). Significantly the lowest dry weight 

of root nodules at 90 DAS was recorded in weedy check (.OJO, 0.10 and.0.10 g. _. 

p.la·n~-.1) ~·o~par~~-t~· ~;1 -~the; tr~at~e~t~, barrin~ TPE o·.025 min and TPE 0.'050 . 

mm for 15 days in first year, second year and pooled results, respectively. 

4.3.2. Yield and yield components of groundnut 

4.3.2.l Number of pods per plant 

It was observed that number of pods per plant showed significant 

variation due to various treatments during both the years and in pooled analysis 

(Table 32). 

An appraisal of data indicated that significantly maximum number. of 

pods were registered under TPE 0.025 mm for 45 days (25.20,19.28 and 22.24 

plant "1) and was superior over all other treatments, except weed free (25.02, 

19.13 and 22.08 plant "1
) in first year, second year and in pooled results, 

respectively. While, minimum number of pods per plant was significantly 

observed under weedy check over all other treatments in first year 

(13.23 plant-1
), second year (7.68 plant -1

) and in pooled results (10.46 plant-1
). 
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Table 32 : Number of pods per plant, pod weight per plant , pod yield and haulm yield_ in groundnut as influenced by 
various treatments 

Treatments 

T 1 : TPE 0-025 mm IS days 

T,: TPE 0.025 mm 30 days 

T3 : TPE 0.025 mm 45 days 

T4 : TPE 0.05() mm 15 days 

T 5 : TPE Q.Q5Q mm 30 days 

T. : TPE O.QSO mm 45 days 

T1: Pendimethalin 1.0 kg ha-• 

T8 : HW twice+ earthing up 

T 9 : Weed free 

Tm: Weedy check 

S.Em+ 

CDat5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

Number of pods 
per plant 

2003-04 2004-05 Pooled 

18.13 10.93 14.53 
20.73 11.03 15.88 
25.20 19.28 22.24 
18.21 I 1.00 14.61 
19.93 13.03 16.78 
21.23 13.30 17.27 
21.60 14.41 18.01 

23.10 15.15 19.13 
25.02 19.13 22.08 
13.23 7.68 10.46 
0.74 1.24 0.81 
2.01 3.20 2.50 
10.08 17.07 13.55 

Pod weight 
cg p1ailc1

) 

2003-04 2004-05 : Pooled 

15.05 I 1.05 .. 13.05 
17.30 I I. JO 14.20 
23.88 16.58 : 20.23 
J6.75 10.48 . 13.61 
17.0 I 1.55 : 14.28 
17.95 12.55 . '15.25 
18.95 12.85 : 15.90 

20.08 15.03 . 17.56 
23.75 15.35 . 19.55 
9.68 8.80 : 9.24 
0.96 0.51 0.55 
2.79 1.50 1.68 
10.65 8.25 : 10.09 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

.. 
Pod yield Haulm yield 
(q ha -1

) (q ha -1) 

2003C04 2004-05 Pooled 2003-04 2004-05 Pooled 

15.90 13.35 14.63 27.69 23.75 25.72 
23.19 17.26 20.23 33.52 26.85 30.19 
30.14 25.22 27.68 54.00 42.78 48.39 
15.3.8 13.00 14.19 25.97 22.96 24.47 . 
19.00 16.36 17.68 36.48 26.85 31.67 
2374 2·1.30 22.52 43.75 35.19 39.47 
23.80 21.26 22.55 43.81 34.94 40.87 

26.36 22.23 24.30 47.73 39.75 43.74 
28.55 25.22 26.88 51.67 42.19 46.93 
10.58 9.94 10.26 23.47 18.92 21.20 
1.64 1.04 0.97 2.95 1.80 1.73 
4.59 3.03 3.00 8.57 5.23 5.33 

14.71 11.38 13.53 15.05 11.46 13.84 
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4.3.2.2 Pod weight 

The pod weight per plant differed significantly due to various treatments 

during both the years and in pooled analysis (Table 32). 

A perusal of data indicated that significantly maximum pod weight was 

recorded under TPE 0.025 mm for 45 days over all other treatments in first year 

(23.88 g planf1
), second year (16.58 g planf1

) and in pooled results (20.23 g 

planf1
), which was on par with weed free in first year (23.75 g plant-1

), second 

year (15.35 g planf1
) and in pooled results (19.55 g planf1

). While, weedy 

check had significantly the lowest pod weight in first year (9.68 g planf1 
), 

second year (8.80 g planf1
) and in pooled results (9.24 g planf1

) as compared to 

all other treatments. 

4.3.2.3 Pod yield 

It was observed that pod yield of groundnut was significantly influenced 

due to various treatments during both the years and in pooled analysis (Table 

32). 

It is seen that maximum pod yield was recorded due to TPE 0.025 mm for 

45. days (30.14 and 25.22 q ha-1
) and it was significantly superior over all other 

treatments in first and second year, but it was on par with weed free (28.55 q ha" 
1
) and hand weeding twice plus earthing up (26.36 q ha-1

) in first year and weed 

free (25.22 q ha-1
) and H.W. twice (22.23 q ha"1

) iii second year only. Moreover, 

in pooled results (Fig. 11 ), significantly higher pod yield was obtained with TPE 

0.025 mm for 45 days (27.68 q ha"1
) over all other treatments, barring with weed 

free (26.88 q ha-1
). Significantly minimum pod yield was registered in weedy 

check as compared to all other treatments in first year (I 0.58 q ha"1g), second 

year (9.94 q ha"1
) and in pooled results (I 0.26 q ha-1

). 

4.3.2.4 Haulm yield 

Statistical differences in hauhn yield of groundnut were observed due to 

various treatments in individual year and also in pooled data (Table 32). 
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A perusal of data revealed that significantly maximum haulm yield was 

recorded under TPE 0.025 mm for 45 days (54.00, 42.78 and 48.39 q ha-1
) over 

all other treatments, except weed free (51.67, 42.19 and 46.93 q ha-1), and hand 

weeding twice plus earthing up (47.73, 39.75 and 43.74 q ha-I), in first year, 

second year and in pooled results, respectively. Significantly minimum haulm 

yield was obtained in weedy check (23.47, 18.92 and 21.20 q ha-I) as compared 

to all other treatments, except TPE 0.025 mm for 15 days (27.69, 23.75 and 

25.72 q ha-1
) and TPE 0.050 mm for 15 days(25.97, 22.96 and 24.47 q ha-1

) in 

first year, second year and in pooled results, respectively. 

4.3.2.5 Shelling percentage 

Differences observed in shelling p.ercentage .were· significant :due to · · 

various treatments during botli:the years and in pooled analysis (Table 33). 
. ·.· 

An appraisal of data indicated that significantly maximum shelling 

percentage was registered due to TPE 0.025 mm for 45. days (71.25, 70.QO and. 

70.63 per ce~t) over all other treatments in first year, second year .and in p~~ied 

results, respectively. However, it was at par with weed free (70.75, 66.75 and 

68.75 per cent) in first year, second year and in pooled results and hand weeding 

hyic;e plus earthing up (70.25 per cent) in first year only. While, weedy check 

noted significantly minimum shelling percentage (52.50, 49.15 and 50.83 per 

cent) as compared to all other treatments in first year, second year and in pooled 

results, .respectively. 

4.3.2.6 Test weight 

Test weight per plant showed significant variations due to various 

treatments in first year, second year and in pooled analysis (Table 33 and 

Fig.'12 ). 

Data in Table 33 showed significantly maximum test weight due to TPE 

0.025 mm for 45 days (58.00, 52.00 and 55.00 g) as compared to all other 

treatments, barring weed free (57.50 g), hand weeding twice plus earthing up 



Table 33 : Shelling percentage, test weight , kernel yield .and oil content in groundnut as influenced by various 
treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 

T1 : TPE 0.025 mm 30 days 

T, : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 days 

Ts : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 
T7 : Pcndimethalin 1.0 kg ha·• 

T8 : HW twice+ earthing up 
T9 : Weed free 

Tw: Weedy check 
S.Em+ 

CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

Shelling percentage 

2003-04 2004-05 Pooled 
64.00 58.00 61.00. 
66.63 59.00 62.81 
71.25 70.00 70.63 
63.50 55.48 59.43 
65.75 56.75 61.25 
67.00 58.00 62.50 
66.00 64.00 65.00 
70.25 60.50 65.38 
70.75 66.75 68.75 
52.50 49.15 50.83 
1.47 1.60 1.13 
4.09 4.63 3.50 
4.70 5.23 5.11 

Test weight (g) 

2003-04 2004-05 Pooled 
50.00 39.35 44.68 
50.50 42.00 46.25 
58.00 52.00 55.00 
50.00 38.00 44,00 
50.50 40.00 45.25 
55.50 42.00 48.75 
54.25 40.00 47.13 
56.50 42.75 48.10 
57.50 51.00 54.25 
45.38 33.00 39.19 
1.45 1.80 1.19 
4.22 4.47 3.63 
5.45 8.95 7.05 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Kernel yield (q ha "1) Oil content ( % ) 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

10.97 7.31 9.14 45.97 44.20 45.08 
15.28 10.18 12.73 48.21 48.19 48.20 
21.42 17.85 19.63 49.36 48.56 48.96 
10.25 6.90 8.58 46.00 44.00 45.00 
15.27 9.41 12.34 47.95 47.91 47.93 
16.37 13.57 14.97 48.42 48.02 48.22 
15.82 13.64 14.73 48.12 47.86 47.99 
18.26 13.57 15.91 48.20 48.18 48.19 
20.23 16.80 18.46 48.46 48.52 48.49 

. 7.30 5.70 6.50 44.79 42.49 43.64 
0.83 0.61 0.52 0.77 0.83 0.57 
2.41 1.77 1.59 2.22 2.42 1.74 
11.00 10.62 10.96 3.23 3.55 3.39 
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(56.50 g), TPE 0.050 mm for 45 days (55.50 g) and pendimethalin 1.0 kg ha·1 

(54.25 g) in first year. However, it was at par with weed free (51.00 g) in second 

year and in pooled results (54.25 g) only. Significantly lowest test weight was 

recorded due to weedy check (45.38, 33.00 and 39.19 g) over all other 

treatments in first year, se~ond year and in pooled results, respectively. 

4.3.2. 7 Kernel yield 

Kernel yield was influenced significantly due to various treatments in -

individual year and in pooled analysis (Table 33). 

From the data, it is seen that significantly maximum kernel yield was · 

obtained under TPE 0.025 mm for 45 days (21.42, 17.85 and 19.63 q ha-1
) over 

all. other tr~atments, qarring weed free (20.23, 16.80 and 18.46 q ha-1
) in firs_t 

year, second year and in pooled results, respectively. Weedy check recorded . . 

·significantly minimu_m kernel yield (7.30, 5.70 and 6.50 q ha'1) as compared to 

anot_her treatl)lents_ in first year, second year and in pooled results, respectively. 

4.3.2.8 Oil content 

Significant differences were observed among the treatments with respect 

IQ oil content in groundnut in first year,. second year and in pooled analysis 

(Table 33). 

An appraisal of data presented indicated that significantly maximum oil 

content was registered in TPE 0.025 mm for 45 days ( 49.36 and 48.56 per cent) -- --- -- - ------ ---- ------
in first year and second year, respectively, but it was at par with weed free, TPE 

0.050 mm for 45 days, hand weeding twice plus earthing up, TPE 0.025 mm for 

30 days, pendimethalin 1.0 kg ha·1 and TPE 0.050 mm for 30 days in first year 

and second year. 

A perusal of pooled results (Table 33 and Fig.13 ) revealed that 

maximum oil content was recorded in TPE 0.025 mm for 45 days (48.96 per 
-----~-... 

cent), but was found significantly superior over all other treatments, barring 

weed free (48.49 per cent), TPE 0.050 mm for 45 days (48.22 per cent), hand 

'. 
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weeding twice plus earthing up (48.19 per cent), TPE 0.025 mm for 30 days 

(48.20 per cent), pendimethalin 1.0 kg ha-1 
( 47 .99 per cent) and TPE 0.050 mm 

for 30 days (47.93 per cent). Weedy check noted significantly minimum oil 

content (44.79, 42.49 and 43.?4 per cent) over all other treatments in first year, 

second year as well as in pooled analysis and it was on par with shorter durations 

of SS. 

4.4 Effect soil solarization treatments on content of nutrients in 

groundnut haulm and in weeds 

4.4.1 Content of nutrients in groundnut haulm 

4.4.1.1 Nitrogen content 

Different treatments exerted their significant influence on nitrogen 

content in groundnut· haulm ·in first year, second year and in pooled analysis 

(Table 34). . . 
. . . . . . . 

· TPE 0.025 mm for 45 days significantly increased the nitrogen content 

(2.65; 2.31 and· 2.48 .per cent) 'in haulm over· all other treatments, \:Xcept w.e~d . . ' . ·. . . . . . . . -. 
free in first year (2.59 per cent) as well as in pooled results (2.45 per cent). 

While, in second year it was at par with weed free (2.30 per cent) and in hand 

weeding twice plus earthing up (2.25 per cent). Significantly the lowest nitrogen 

eontent (1.17, 0.80 and 0.99 per cent) in haulm was recorded under weedy check 

over all other treatments in first year, second year and in pooled results, 

respectively. 

4.4.1.2 Phosphorus content 

The statistical analysis of the data showed significant variation in 

phosphorus content in groundnut haulm due to various treatments in individual 

year and in pooled analysis (Table 34). 

A perusal of data indicated that TPE 0.025 mm for 45 days significantly 

increased the phosphorus content (0.30, 0.29 and 0.30 per cent) in haulm over all 

other treatments, except weed free (0.30, 0.29 and 0.30 per cent) in first year, 

second year and in pooled results, respectively. Significantly the lowest 

\ .. 
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Table 34 Content of nitrogen, phosphorus , potassium and sulphur in groundnut haulm as influenced by various 
treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 

T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 
T, : TPE 0.050 mm 15 days 
T5 : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 
T 7 : Pendimethalin 1.0 kg ha ·1 

T, : HW twice+ earthing up 
T9 : Weed free 

Tio: Weedy check 
S.Em+ 

CDat5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

1.78 
2.20 
2.65 
1.70 
1.96 
2.37 
2.13 
2.44 
2.59 
1.17 
0.03 
0.09 
4.37 

Nitro2en 
2004-05 Pooled 

1.05 1.42 
1.11 1.66 
2.31 2.48 
1.03 1.37 
1.86 1.91 
2.04 2.20 
2.04 2.09 
2.25 2.35 
2.30 2.45 
0.80 0.99 
0.05 0.04 
0.13 0.11 
4.65 4.51 

Content of nutrients (% ) 
Phosphorus Potassium 

2003-04 2004,05 Pooled 2003-04 2004-05 .. 

0.19 0.17: 0.18· 0:44 0.34 
0.24 0.21. Q.22 0.58 0.52 
0.30 0.29. 0.30 0.71 0.64 
0.18 0.16. 0.17 0.41 0.35 
0.19 0.18 .. 0.18 oA8 0.42 
0.24 0.23 0.23 0 .. 60 0.55 
0.23 0.22. 0.23 0,55 0.56 
0.27 0.25 0.26 0.65 0.61 
0.30 0.29. 0.30. 0.70 0.63 
0.15 0.13 . 0.14. 0.40 0.33 

0.005 0.008 0.005 0.020 0.01.5 
0.02 0.02 .. 0.02 0.06 0.05 
6.41 7.77" 7.09 7-.11 6.15 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Sulphur 
Pooled 2003-04 2004-05 

0.39 0.80 0.53 
0.55 0.83 0.70 
0.68 1.00 0.88 
0.38 0.77 0.50 
0.45 0.83 0.70 
0.58 0.86 0.84 
0.56 0.81 0.63 
0.63 0.89 0.78 
0.67 0.98 0.82 
0.36 0.73 U.50 

0.013 0.02 0.03 
0.04 0.07 0.09 
6.72 6.73 7.29 

Pooled 

0.66 
0.77 
0.94 
0.64 
0.77 
0.85 
0.72 
0.84 
0.90 
0.61 
0.02 
0.06 
7.09 
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phosphorus content (0.15, 0.13 and 0.14 per cent) in haulm was recorded under 

weedy check over all other treatments in first year, second year and in pooled 

results, respectively. 

4.4.4.3 Potassium content 

Potassium in groundnut haulm was significantly influenced by various 

treatments during both the years and in pooled data (Table 34) . 

From the data, it is indicated that TPE 0.025 mm for 45 days significantly 

increased the potassium content (0.71, 0.64 and 0.68 per cent) in haulm over all 

other treatments, except weed free (0. 70 per cent) and in hand weeding twice 

plus earthing up (0.65 per cent) in first year and weed free (0.63 per cent) only in 

· . ·second year as·we)l as in pooled-results .(0.67 per cent).· Significantly the lowest 

potassium content in haulm. was recorded unde_r weedy check (0.40, q.33 and 

0.36 per cent) over all other treatments in first year, second· year· and in pooled · . 

resµ]ts, .except shorter durations of solarization,.respectively. . . . . . . 

4.4.1.4 Sulphur content 

The results on sulphur content in groundnut haulm showed significant 

variations due to various treatments in first year, second year and in pooled 

analysis (Table 34 ). 

Data indicated that TPE 0.025 mm for 45 days (I.DO, 0.88 and 0.94 per 

cent) significantly increased the sulphur content in haulm over all other 

treatments, except weed free in first year (0.98 per cent) and in pooled results 

(0.90 per cent) as well as weed free (0.82 per cent) and TPE 0.050 mm for 45 

days (0.84 per cent) in second year. Significantly the lowest sulphur content 

(0.73, 0.50 and 0.61 per cent) in haulm was recorded under weedy check over all 

other treatments in first year, second year and in pooled results, respectively, 

except shorter durations of solarization. 
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4.4.1.5 Iron content 

A perusal of data (Table 35) indicated that the differences in Fe content 

in groundnut haulm were significant due to various treatments in first year, 

second year and in pooled analysis. 

It is revealed that the TPE 0.025 mm significantly recorded the highest Fe 

content (940, 825 and 882 ppm) in haulm as compared to all other treatments in 

first year, second year and in pooled results, respectively, barring weed free (879 

ppm) and hand weeding twice plus earthing up (878 ppm) in first year only. 

Weedy check (431, 304 and 368 ppm) had significantly the lowest Fe content in 

haulm in first year, second year and in pooled results, respectively. 

. . ' ' . 

4.4.4.6 Manganese content 

The variable effect of treatments on Mn coriten.t in groundnut haulm was 

.. found·significant in first y~ar, second.year and in pooled analysis (Table 35). . . . . . . . 

A. perusal of daia indicated that signiflca~tly m~ximum Mn content in 

haulm was observed in TPE 0.025 mm for 45 days (58.00 and 51.00 ppm) over 

all other treatments, except weed free (55.50 and 49.00 ppm) and hand weeding 

twice plus earthing up (54.75 and 48.75 ppm) in first and second year, 

respectively. However, it was found significantly superi~r over all other 

treatments for Mn content (54.50 ppm) in pooled results, except weed free 

(52.25 ppm ). While, significantly the lowest Mn content was observed in weedy 

check in first year (34.50 ppm), second year (28.50 ppm) and in pooled results 

(31.50 ppm) as compared to all other treatments. 

4.4.1.7 Zinc content 

The mean data on Zn content in haulm was significantly influenced by 

various treatments during both the years and in pooled analysis (Table 35). 

Data indicated that significantly maximum Zn content in haulm was 

observed in TPE 0.025 mm for 45 days (40.75 and 36.75 ppm) as compared to 
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Table 35 Content of iron , manganese, zinc, and copper i": ·groundnut. liaulm as influenced by various treatments 

Treatments 

T1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 

T4 : TPE 0.050 mm 15 days 

T5 : TPE 0.050 mm 30 days 
T,: TPE 0.050 mm 45 days 

T1 : Pendimethalin 1.0 kg ha·' 

T, : HW twice + earthing up 

T9 : Weed free 

T": Weedy check 
S.Em + 
CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

505 
657 
940 
518 
609 
745 
714 
878 
879 
431 
21.3 
62.0 
6.2 

Fe 
2004-05 Pooled 

456 481 
513 585 
825 882 
438 478 
650 630 
671 708 
482 598 
707 792 
720 800 
304 368 
18.6 20.0 
54.0 44.0 
5.5 6.3 

Content of nutrients ( nnm ) 
Mri .· Zn 

2003-04 2004~05 Pooled 2003-04 2004-05 

43.50 36.50:. 40.00 29.48 24.73 
51.00 43.25: 47.13 33.25 28.25 
58.00 51.00- 54.50 40,75 36.75 
41.25 35.00 38.13 27:90 22.30 
47.75 4:3.00 .. 45.38 32.70 27.85 
50.50 44_75· 47.63 38.80 36.50 
48.75 45.25. 47.00 39 .. 60 33.65 
54.75 48.75. 51.75 39.00 34.QO 
55.50 49.oo· 52.25 40 .. 50 35.25 
34.50 28.50 31.50 25.75 18.75 
1.24 0.95 0.79 0.92 0.82 
3.60 2.70 2.42 2:67 2.39 
5.15 4.49 . 4.88 5:03 5.67 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Cu 
Pooled 2003-04 2004-05 Pooled 

27.10 10.00 8.75 9.38 
30.75 11.50 10.95 11.23 
38.75 15.00 13.10 14.05 
25.10 9.60 8.50 9.05 
30.28 11.55 10.73 11.14 
37.65 13.30 11.52 12.41 
36.63 11.25 I I. I 0 11.18 
36.20. 13.88 12.20 13.04 
37.88 14.33 13.08 13.71 
22.25 9.40 8.70 9.05 
0.62 0.30 0.24 0.19 
1.90 0.88 0.69 0.59 
5.48 5.03 4.38 4.75 
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all other treatments in first and second year, respectively, except weed free 

(40.50 per cent), pendimethalin 1.0 kg ha-1 (39.60 per cent), hand weeding twice 

plus earthing up (39.00 per cent), TPE 0.050 mm for 45 days (38.80 per cent) in 

first year and it was at par with weed free (35.25 per cent) and TPE 0.050 mm 

for 45 days (36.50 per cent) only in second year. Whereas, in pbol.ed results, 

TPE 0.025 mm for 45 days had significantly maximum Zn content (38.75 ppm) 

over all other treatments, barring weed free (37.88 ppm).While, significantly 

minimum Zn content was observed in weedy check (25.75, 18.75 and 22.25 

ppm) as compared to all other treatments in first, second year and in pooled 

resul~s, while it was at par with TPE 0.050 mm for 15 days only in first year. 

4.4.1.8 Copper:content . · .... 

The variable effect of the treatments was significant for copper content in 

groundnut haulm in first year, second year and in pooled analysis (Table 35). 

An apprais.al_of.data rev.ealed that significantly maximum copper content . . . . . . .. 

was recorded underTPE b.025 inm fci~·45 days.(i5.00, 13.10 and 14.05.ppm) in 

haulm over all other treatments, barring weed free (14.33, 13.08 and 13.71 ppm) 

in first year, second year and in pooled results, respectively. While copper 

co_ntent was significantly minimum under weedy check (9.40, 8.70 and 9.05 

ppm) as compared to all other treatments, except shorter durations of SS either 

by TPE 0.050 mm or TPE 0.025 mm for 15 days in first year, second year and in 

pooled results. 

4.4.2 Content of nutrients in weeds 

4.4.2.1 Nitrogen content 

The statistical analysis of the data showed significant variation in 

nitrogen content in weeds due to various treatments in first year, second year and 

in pooled analysis (Table 36). 

· Data revealed that significantly minimum nitrogen content in weeds was 
. I 

recorded with TPE 0.025 mm for 45 days (2.75, 2.80 and 2.78 per cent) over all 

121 



.. 
::l 
:; 

Table 36 Content of nitrogen, phosphorus, potassium and sulphur in·.weeds influenced by various treatments 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T2 : TPE 0.025 mm 30 days 
T3 : TPE 0.025 mm 45 days 

T, : TPE 0.050 mm 15 days 
T 5 : TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 

T 1 : Pendimethalin 1.0 kg ha-1 

T, : HW twice+ earthing up 
T9 : Weed free 

Tio: Weedy check 

S.Em+ 

CDat5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

4.30 
4.00 
2.75 
4.35 
4.08 
3.40 
3.43 
3.18 
2.80 
5.63 
0.12 
0.36 
6.53 

Nitrogen 

2004-05 Pooled 

4.70 4.50 
3.50 3.75 
2.80 2.78 
4.60 4.48 
3.66 3.87 
3.66 3.53 
3.49 3.46 
3.28 3.23 
2.84 2.82 
5.88 5.75 
0.14 0.09 
0.40 0.29 
7.19 6.87 

• Content of nutrients ( % ) 

Phosphorus Potassium 

2003-04 2004-05 Pooled 2003-04 2004-05 

0.28 0.29. 0.28 2.11 2.24 
0.20 0.19 0.21 1.97 2.13 
0.14 0.15 0.15 1.78 1.84 
0.28 0.30 0.29 2.15 2.26 
0.22 0.26. 0.24 l:98 2.21 
0.19 0.19'. 0.19 1.98 2.09 
0.22 0.19. 0.20 1.98 2.10 
0.18 0.18. 0.18 L85· 1.93 
0.14 0.14·. 0.14 l.72 1.78 
0.31 0.34. 0.33 2.33. 2.65 
0.08 O.Ol .: 0.005 0.06 0.08 
0.02 . 0.03 : 0.02 0.16 0.22 
7.21 8.40 : 6.64 5.60 7.22 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Sulphur 

Pooled 2003-04 2004-05 

2.18 0.29 0.31 
2.05 0.20 0.21 
1.81 0.17 0.18 
2.21 0.30 0.30 
2.09 0.26 0.28 
2.03 0.19 0.20 
2.04 0.19 0.20 
1.89 0.19 0.20 
1.75 0.17 0.18 
2.49 0.34 0.38 
0.05 0.008 0.009 
0.15 0.02 0.03 
6.54 7.31 7.72 

Pooled 

0.30 
0.21 
0.17 
0.30 
0.27 
0.20. 
0.20 
0.20 
0.17 
0.36 

0.006 
0.02 
7.53 
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other treatments, barring weed free (2.80, 2.84 and 2.82 per cent) in first year, 

second year and in pooled results, respectively. While significantly the highest 

nitrogen content in weeds was recorded in weedy check (5.63. 5.88 and 5.75 per 

cent) as compared to all other treatment in first year, second year and in pooled 

results, respectively 

4.4.2.2 Phosphorus content 

The variable effect of the. tre(ltments . was significant for phosphorus 

content in weeds in first year, second year and in pooled analysis (Table 36). 

An appraisal of data indicated that phosphorus content in weeds was 

recorded minimum with TPE 0.025 mm for 45 days (0.14, 0.15 and 0.15 per 

cent) and found significantly superior over all. other treatn;lents, bf!rring weed· 

free (0.14, 0.14 and 0.14 per t:eht) in first year, second year and in pooled 

results, respectively. While, significantly the highest phosphorus content in weed 

was recorded in weedy check (0.31, 0.34 and 0.33 per cent, respecth1ely) ·,as 

compared to all other treatments in· first year, second year and in pooled results; · 

respectively. 

4.4.2.3 Potassium content 

Data in Table 36 revealed that the difference in potassium content in 

weeds was significantly affected due to various treatments in first year and 

second ·year as well as in pooled results. 

It is seen from the data that significantly minimum potassium content in 

weeds was observed in weed free (l.72, 1.78 and 1.75 per cent) over all other 

treatments, barring TPE 0.025 mm for 45 days (1.78, 1.84 and 1.81 per cent) and 

hand weeding twice plus earthing up (1.85, 1.93 and 1.89 per cent) in first and 

second year as well as in pooled results, respectively. While, significantly 

highest potassium content in weeds was registered in weedy check (2.33, 2.65 

and 2.49 per cent) in first and second year as well as in pooled results, 

respectively. 

' 
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4.4.2.4 Sulphur content 

Sulphur content in weeds was significantly influenced by vanous 

treatments in first year, second year and in pooled analysis (Table 36). 

A perusal of data indicated that significantly minimum sulphur content in 

weeds was observed in TPE 0.025 mm for 45 days ( 0.17 and 0.18 per cent) as 

compared to all other treatments, except weed free (0.17 and 0.18 per cent), hand 

weeding twice plus earthing up (0.19 and 0.20 per cent),. TPE 0.050 mm for 45 

days (0.19 and 0.20per cent), and pendimethalin 1.0 kg ha-1 
( 0.19 and 0.20 per 

cent) in first and second year. However, in pooled results, TPE 0.025 mm for 45 

days had significantly minimum sulphur content (0.17 per cent) over all other 

treatments, barring weed· free (0.17 per cent). Significantly the. highest sulphur. 

·content (0.34, 0.38 and 0.36 per cent) in weeds was recor_ded due to weedy check 

· as compared to all other treatments in first year and second year as well as in 

pooled results,. respectively._ 
. . . . . 

4.4:2.5 Iron content 

The differences m Fe content in weeds (Table 37) were 

significantly influenced by different treatments during first year and second year 

as well as in pooled results. 

A perusal of data indicated that Fe content in weeds was recorded 

minimum with weed free (216.3, 220.5 and 218.4 ppm) over all other treatments, 

barring TPE 0.025 mm for 45 days (220.0, 223.9 and 221.9 ppm) and hand 

weeding twice plus earthing up (236.6, 228. ! and 232.4 ppm) in first year, 

second year and in pooled results, respectively. While, significantly the highest 

Fe content in weeds was recorded in weedy check (337.4, 390.0 and 363.8 ppm) 

as compared to all other treatment in first year, second year and in pooled 

results, respectively. 

1 .. IJ 



Table 37 : Content of iron, manganese, zinc and copper in weeds as influenced by various treatments 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T2 : TPE 0.025 mm 30 days 
T, : TPE 0.025 mm 45 days 

T, : TPE 0.050 mm 15 days 

Ts: TPE 0.050 mm 30 days 
T6 : TPE 0.050 mm 45 days 

T1: Pendimethalin 1.0 kg ha"1 

T 8 : HW twice + earthing up 

T, : Weed free 
T 10 : Weedy check 

S.Em± 

CD at5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 

263.0 
247.7 
220.0 
287.7 
265.8 
257.8 
261.0 
236.6 
216.3 
337.5 
8.74 

25.76 
6.74 

Fe 
2003-04 2003-04 2003-04 

325.8 294.4 39.00 
287.6 267.6 37.00 
223.9 221.9 27.50 
308.0 297.8 41.00 
290.0 277.9 36.50 
263.8 260.8 36.50 
271.5 266.3 35.25 
228.1 232.4 33.00 
220.5 218.4 24.25 
390.0 363.8. 51.00 
7.58 5.78 1.43 

21.99 I 7.81 4.15 
5.39 6.05 7.90 

Content of nµtrients ( nnm) 
Mn Zn 

2003-04. 2003-04 200~-04 2003-04 

52.5.: 45.75 16.90 20.78 
39.05. 38.02 14.1 I I 7. I 8 
27.25 27.38 11.50 12.75 
56.25 48.63 17.85 19.90 
46.25 41.38 15.20 18.98 
37.00 36.75 13.08 15.00 
40.25 37.75 15.18 16.13 
35.50 34.25" 13.00 14.50 
27.00-. 25.63 11.30 12.20 
62.50 56.75 18.20 21.00 
1.73 1.12 0.50 0.48 
5.03 3.46 1.46 1.38 
8.23 8. I I 6.99 5.71 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

2003-04 2003-04 

18.84 15.00 
15.64 12.84 
11.93 10.80· 
18.88 15.45 
17.09 13.95 
14.04 12.00 
15.66 13.45 
13.75 12.00 
11.75 10.75 
19.60 15.73 
0.35 0.43 
1.07 1.24 
6.31 6.52 

·Cu 
2003-04 2003-04 

16.00 15.50 
14.95 13.84 
12.25 11.52 
16.35 15.90 
15.65 14.80 . 
14.00 13.00 
13.75 13.60 
13.25 12.63 
12.00 I 1.38 
16.50 16. I I 
0.59 0.36 
1.70 1.12 
8.11 7.45 
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4.4.2.6 Manganese content 

Different treatments exerted their significant influence on Mn content in 

weeds during both the years and in pooled analysis (Table 3 7). 

The statistical analysis of data revealed that weed free significantly 

decreased the Mn content (24.25, 27.00 and 25.63 ppm) in weeds compared to 

all other treatments, barring TPE 0.025 mm for 45 days (27.50, 27.25 and 27.38 

ppm) in first year, second year and in pooled results, respectively. While, 

significantly maximum Mn content in weeds was observed in weedy check 

(51.00, 62.50 and 56.75 ppm) as compared to all other treatments in first year, 

second year and in pooled results, respectively. 

· . 4.4.2. 7. Zinc content · 

. . The. vadable effect of different treatments on Zn content was significant 

. in.first year, 'second year· and in pooled analysis (Table 37). 

·:··A ·perusal .of data revealed that .significantly minimum .Zn content was . . 

recorded in weed free (11.30, 12.20 and 11.75 ppm) in weeds compared to all 

other treatments, barring TPE 0.025 mm for 45 days (11.50, 12.75 and 11.93 

ppm) in first year, second year and in pooled results, respectively. Zn content in 

-weeds was observed significantly maximum in weedy check ·(18.20, 21.00 and 

19.60 ppm) over all other treatments, except TPE 0.050 mm for 15 days and 

TPE 0.025 mm for 15 days in first year, second year and in pooled results, 

respectively. 

4.4.2.8 Copper content 

It is evident from the data (Table 37) that the differences in Cu content in 

weeds were significantly influenced by different treatments in first year and 

second year as well as in pooled results. 

An appraisal of data indicated that Cu content in weeds was registered 

minimum in weed free (10.75, 12.00 and 11.38 ppm) and found significantly 

superior than all other treatments, barring TPE 0.025 mm for 45 days (I 0.80, 
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12.25 and 11.52 ppm) in first year, second year and in pooled results, 

respectively. While, significantly maximum Cu content in weeds was observed 

in weedy check (15.73, 16.50 and 16.11 ppm) over all other treatments except 

TPE 0.050 mm for 15 days (15.45, and 15.90 ppm) ~nd TPE 0.025 mm 15 days 

(15.00, and 15.50 ppm) in first year and in pooled results, respectively, whereas 

in second year, it was at par with TPE 0.050 mm for 15 days(!6.35 ppm), TPE 

0.025 mm for 15 days (16.00 ppm), TPE 0.050 mm for 30 days (15.65 ppm) and 

TPE 0.025 mm for 30 days (14.95 ppm). 

4.5 Effect of soil solarization on weed control in succeeding potato 

4.5.1 Weed flora of experimental plots 

Following pre-dominant weed species- of.grasses, broad leaved and sedges 

were observed in experimental fields which are more or less similar in both the . . . . . . . . . 

year. 

Grasses 

Digitaria sanguinalis L 

Broad leaved 

Chenopodium album L. 

Eragrostis pilosa Beauv. Portulaca oleracea L. 

<;:ynadon dactylon(L)Pers. Tribulus terrestris L. 

C~nchrus biflorus L Amaranthus spinosus L. 

Amaranthus viridis L. 

Argemone maxicana L. 

Launa ea mudicauli H. k. 

Leucas aspera (Wild.)Spreng. 

Asphodilus tenuifoilus L. 

Melilotus alba Lamk 

4.5.2 Weed count per meter square 

Sedges 

Cyperus rotundus L 

The data on number of grasses, broad leaved, sedges and total weeds per 

meter square revealed that significant differences were noted due to various 
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treatments in first year, second year and in pooled analysis at 30, 60 DAS and 

harvest. Original and square root transformed value are presented in Tables 

38 to 40. 

A perusal of data (Table 38) indicated that at 30 DAS, significantly 

maximum weed count of grasses, broad leaved, sedges and total weeds were 

recorded in weedy check during first year (13.76, 12.18, 28.09 and 54.09), 

second year (15.92, 15.76, 31.47 and 63.15) and in pooled results (14.76, 13.97, 

29.76 and 58.52), respectively. Whereas, count of grasses, broad leaved, sedges 

and total weeds were observed significantly less in weed free during first year 

(0.72, 1.04, 3.06 and 4.82), second year (1.00, I .I 0, 3.35 and 5.45) and in pooled 

results (0.86, 1.06, 3.17 and 5.09) over all other treatments, except hand weeding 

twice plus earthing up during first year (1.21, 1.16, 4.24 and 6.61), second year 

(1.36, 1.39, 4.62 and 7.38) and in pooled results (1.29, 1.25, 4.4Jand 6.96) as 

well as TPE 0.025 mm for 45 days during first year (1.36, 1.19, 4.49 and 6.96), 

second year (I. 76, 1.35,4.84 and 8.01) and in pooled results (1.54, 1.25, 4.67 and 

7.50), respectively. 

At 60 DAS (Table 39), grasses, broad leaved, sedges and total weeds 

population were recorded significantly maximum in weedy check during first 

year (26.01, 19.18, 37.21 and 90.75), second year (34.81, 24.01, 44.76 and 

103.58) and in pooled results (30.41, 21.59, 40.98 and 97:17), respectively. 

While, minimum count of grasses, broad leaved; sedges and total 

weeds were listed in weed free during first year (2.40, 1.49, 2.40 

and 6.29), second year (3.06, 2.02, 2.43 and 7.78) and in pooled results 

(2.72, 1.74, 2.56 and 7.02 ) and was found significantly superior over 

all otl)er treatments except hand weeding twice plus earthing up during first 

year (2.62, 2.72, 3.03 and 8.37), second year (3.50, 3.17, 3.61and10.28) and in 

pooled results (3.06, 2.92, 3.32 and 9.32), respectively and TPE 0.025 mm for 45 

days.during first year (3.06, 1.61, 4.28 and 8.95), ·second year (4.00, 2.04, 4.75 

and 10.76) and in pooled results (3.49, 1.82, 4.54 and 9.86), respectively. 

At harvest (Table 40) indicated that significantly maximum count of grasses, 

broad leaved, sedges and total weeds were noted in weedy check during 
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Table 38 Weed count per m2 at 30 DAS in potato as influenced by va~ious treatments. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha-1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10: Weedy check 

S.Em+ 
CD at5% 

CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
3.14 

9.86 
2.52 
6.35 
1.17 
1.36 

2.98 

11.02 

2.91 
8.46 

2.52 
6.35 

2.08 

4.33 
I. I 0 
1.21 

0.85 

0.72 
3.71 
13.76 

0.16 

0.46 

13.58 

Grasses 
2004-05 Pooted 

3.52 3.33 

12.39 11.09 
2.90 2.71 
8.41 7.34 
1.33 l.24 
1.76 1.54 

2.32 3.15 

8.88 9.92 
2.44 2.68 
5.96 7.78 

2.15 2.34 
4.62 5.45 

2.15 2.12 

4.62 4.47 
1.17 l.13 
1.36 1.29 

l.00 0.93 

1.00 0.86 
3.99 3.84 
15.92 14.76 

0.16 0.16 

0.47 0.35 

14.03 13.84 

Broad.'Ii!aved 
2003-04 2004·_05 Pooled 2003-04 

2.94 3.46 3.20 . 4.37 

8.64 11.97 10.24 19.08 
1.89 L98 1.94 .. 2.56 

3.57 3.92 3.74 6.55 
1.09 l.J:6 1.12 '2.12 
1.19 1.35 1.25 4.49 

3.00 3.52 3.26 ·4.18 

9.00 12.39 10.63 '17.47 

2.36 2.52 2.44 ·2.98 

5.57 6.35 5.95 8.88 

l.90 2.08 l.99 .2.65 
3.61 4.33 3.96 7.02 

1.88 2.00 1.94 ·2.70. 

3.53 4.00 3.76 .7.29 
l.07 1.18 1.12 2.06 
1.16 1.39 1.25 4.24 

1.02 1.05 1.03 1.75 

1.04 1.10 1.06 . 3.06 
3.49 3.97 3.73 5.30 

12.18 15. 7.6 1'3.97 28.09 

0.15 0.13 0.10 .'0.22 

0.43 0.39 0.31 0.64 

14.59 11.82 13.36 14.82 

Sedges Total weeds 
2004-05 Pooled 2003-04 2004-05 Pooled 

4.44 4.40 6.13 6.63 6.39 

19.71 19.39 37.58 44.07 40.77 

2.77 2.66 4.46 4.05 4.26 

7.65 7.09 19.89 16.46 18.14 
2.20 2.16 2.64 2.83 2.74 
4.84 4.67 6.96 8.01 7.50 

4.08 4.13 6.06 6.28 6.17 

16.65 17.06 36.73 39.44 38.07 

3.08 3.03 4.60 4.78 4.69 

9.49 9.18 21.16 22.85 21.99 

2.95 2.80 4.20 4.12 4.69 
8.70 7.84 17.64 16.97 16.48 

2.86 2.78 4.09 3.89 3.99 

8.18 7.73 16.73 15.13 15.92 
2.15 2.10 2.57 2.71 2.64 
4.62 4.41 6.61 7.38 6.96 

1.83 1.78 2.19 2.33 2.26 

3.35 3.17 4.82 5.45 5.09 
5.61 5.48 7.35 7.94 7.64 

31.47 29.76 54.09 63.15 58.52 

0.20 0.16 0.25 0.28 0.19 

0.57 0.46 0.75 0.82 0.59 

12.41 13.60 10.82 12.59 11.74 



Table 39: Weed count per m2 at 60 DAS in potato as influenced by·.various trea.tments. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg 1ta·1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10 : Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
4.25 

18.06 
3.06 

9.36 
1.75 
3.06 

4.30 
18.49 

3.25 

10.56 

3.00 
9.00 

2.75 

7.56 
l.62 

2.62 

1.55 

2.40 
5.10 

26.01 

0.24 

0.68 

15.57 

Grasses 
2004-05 Pooled 

4.88 4.56 

27.77 20.82 

3.22 3.14 

10.34 9.85 
2.00 1.87 
4.00 3.49 

4.75 4.53 
22.56 20.48 

3.75 3.50 

14.06 12.25 

3.10 3.05 
9.58 9.29 

2.85 2.80 

8.12 7.84 
1.87 l.75 

3.50 3.06 

1.75 1.65 

3.06 2.72 
5.90 5.50 

34.81 30.41 

0.31 0.19 

0.89 0.60 

17.69 16.85 

Broad leaved Sedges 
2003-04 2004,05 Pooled 2003-04 2004-05 

3.57 3.79 3.68 4.75 5.33 

12.73 14,36 13.54 22.56 28.36 
2.38 2.53 2.45 : ~.30 3.47 

5.64 6.38 6.00 10.89 12.01 
1.27 1.43 1.35 2.07 2.18 
1.61 z.O!I 1.82 ·4.28 4.75 

3.64 3.75 3.69 A.70 5.46 
13.24 14~~6 13.65 .22.09 29.76 

2.65 2.69 2.63 3.85 4.12 

7.02 6.76 6.89 ·14.82 16.17 

2.39 2.38 2.34 3.55 3.76 
5.71 5.6:6 5.47 12.57 11.29 

2.00 2.20 2.10 ·3.22 4.00 

4.00 4.84 4.41 l0.35 16.00 
1.65 l.7.8 l.71 1.74 L90 

2.72 3.17 2.92 . ).03 3.61 

1.22 1.42 1.32 . 1.55 1.56 

1.49 2.02 1.74 . 2.40 2.43 
4.38 4.90 ·4.64 . 6.10 6.69 
19.18 24,0l 21.59 

0

37.21 44.76 

0.20 0.22 0.15 . 0.46 0.41 

0.59 o.63 0.46 . 1.32 1.18 
16.03 16.16 16.01 25.12 22.20 

Total weeds 
Pooled 2003-04 2004-05 Pooled 

5.04 7.16 8.05 7.73 

25.38 51.26 64.80 59.75 
3.38 5.35 4.99 5.17 

11.44 28.62 24.90 26.73 
2.13 2.99 3.28 3.14 
4.54 8.95 10.76 9.86 

5.08 7.34' 8.17 7.79 
25.81 53.82 66.75 60.29 

3.99 5.69 6.14 5.72 
15.88 32.38 37.70 34.99 

3.45 5.12 5.35 5.24 
11.91 26.21 28.62 27.41 

3.61 4.80 5.38 5.09 

13.02 23.04 28.94 25.91 
1.83 . 2.89 3.20 3.05 

3.32 8.37 10.28 9.32 

1.60 2.51 2.79 2.65 

2.56 6.29 7.78 7.02 
6.39 9.52 10.17 9.85 

40.98 90.75 103.58 97.17 

0.31 0.52 0.32 0.30 

0.94 1.50 0.93 0.94 
23.68 18.02 11.84 15.45 
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Table 40: Weed count per m2 at harvest in.potato as influenced by various treatments. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha-1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10 : Weedy check 

S.Em± 
CD at5% 
CV% 
TPE ~Trnnsparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
5.24 

27.45 

3.96 

15.68 
2.10 
4.41 

5.36 
28.87 

4.37 

19.09 

3.67 
13.46 

3.70 

15.28 
2.22 

4.92 

1.84 
3.38 
5.98 

35.76 

0.19 

0.57 

9.16 

Grasses 
2004-05 Pooled 

5.27 5.25 

27.77 27.56 

3.62 3.79 

13.10 14.36 
2.20 2.15 
4.84 4.62 

5.21 529 
27.14 27.98 

4.04 4.21 

10.62 17.22 

3.97 3.82 
15.76 14.59 

3.91 3.80 

13.69 14.47 
2.60 2.40 

6.76 5.81 

2.20 2.02 
4.84 4.08 
6.19 6.08 

38.31 37.04 

0.22 0.14 

060 0.44 

11.09 I 0.06 

Broad leaved 
2003-04 2004-05 Pooled .2003-04 

3.84 4.09 3.97 4.90 

14.75 16.73 15.72 24.01 

2.65 2.72 2.69 3.25 

7.02 7.40 7.21 . 10.56 
1.75 2.10 1.92 : ·3.03 
3.06 4.41 3.68 -9.18 

3.98 4.J6 4.67 5.06 
15.84 19.01 21.81 . 25.60 

3.06 ~.3.6 3.21 .4.31 
9.36 11.29 10.30 >18.58 

2.68 2.91! 2.83 ·3.78 
7.18 8.88 8.01 14.29 

2.51 ~-18 2.85 J.64 

6.30 1o:i1 8.09 13.25 
2.48 2.3f 2.40 . 3.10 

6.15 5.38 5.76 9.61 

2.09 po 1.90 . 2.54 
4.37 2.89 3.63 6.45 
4.80 5.03 4.91 5.94 

23.04 25.28 24.16 35.28 

0.23 0.22 0.16 .0.27 

0.67 0.65 0.50 . 0.78 

14.37 14.42 14.39 13.43 

I - . 

Sedges Total weeds 
2004-05 Pooled 2003-04 2004-05 Pooled 

5.63 5.27 8.12 8.71 8.31 

31.73 27.33 65.93 75.86 69.06 

4.10 3.68 6.31 5.54 5.93 

16.83 13.51 39.81 30.69 35.16 
3.23 3.13 4.08 4.42 4.25 
10.43 9.80 16.64 19.53 18.10 

5.23 5.15 8.37 8.57 8.47 
27.38 26.48 70.06 73.57 71.80 

5.34 4.83 6.85 7.49 7.17 

28.52 23.28 46.92 56.10 54.10 

3.91 3.85 6.05 6.18 6.12 
15.29 14.78 36.60 38.19 37.15 

3.80 3.72 5.93 6.17 6.05 

14.44 13.84 35.16 37.06 36.60 
3.36 3.23 4.55 4.83 4.69 

11.28 10.44 20.68 23.76 22.02 

3.ll 2.83 3.77 4.17 3.97 
9.67 8.01 14.21 17.40 15.80 
6.42 6.18 9.70 10.23 9.93 

41.22 38.25 94.08 104.81 99.45 

0.25 0.18 0.42 0.30 0.26 

0.72 0.57 1.22 0.88 0.80 

11.84 12.62 12.34 9.45 11.09 
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first year (35.76, 23.04, 35.28 and 94.08), second year (38.31, 25.28, 41.22 and 

104.81) and in pooled results (37.04, 24.16, 38.25 and 99.45), respectively. 

However, count of grasses, broad leaved, sedges and total weeds were registered 

minimum in weed free during first year (3.38, 4.37, 6.45 and 14.21), second year 

(4.84, 2.89, 9.67 and 17.40) and in pooled results (4.08, 3.63, 8.01and15.80), 

respectively and were found significantly superior over all other treatments, 

except in TPE 0.025 mm for 45 days during first year (4.41, 3.06, 9.18 and 

16.64), second year (4.84, 4.41, 10.43 and 19.53) and in pooled results (4.62, 

3.68, 9.80 and 18.l 0) and hand weeding twice plus earthing up weeding twice 

plus earthing up during first year (4.92,6.15, 9.61and20.68), second year (6.76, 

5.38, 11.28 and 23.76) and in pooled results (5:81, 5.76, 10.44 and 22.02), 

respectively. 

4.5.3 Dry weight of weeds 

A perusal of data on dry weight of weeds at 30, 60 DAS and at harvest 

indicated that dry weight of grasses, broad leaved, sedges and total weeds was 

significantly influenced by various treatments during both the years and in 

pooled analysis. Original and square root transformed value are presented Tables 

41 to 43. 

It is indicated (Table 41) that at 30 DAS, significantly maximum dry 

weight of grasses, broad leaved, sedges and total weeds were recorded in weedy 

check during first year (5.76, 4.41, 8.41and20.97 g/0.25 m2
), second year (7.84, 

2 . 
5.76, 11.56 and 25.16 g/0.25 m) and in pooled results (6.80, 5.09, 9.99 and 

23.07 g I 0.25 m2
), respectively. Whereas, dry weight of grasses, .broad leaved, 

sedges and total weeds was observed minimum !n weed free during first year 

(0.81, 1.21, 1.28 and 3.35 g I 0.25 m2
), second year (1.44, 1.44, 1.51and4.25 g I 

0.25 m2
) and in pooled results (1.10, 1.32, 1.37 and 3.80 g I 0.25 m2

) and was 

significantly superior over all other treatments, except hand weeding twice plus 

earthing up during first year (0.88, 1.21, 1.30 and 3.39 g I 0.25 m2
), second year 

(1.69, 1.69, 1.77 and 5.06 g I 0.25 m2
) and in pooled results (1.25, 1.44, 1.54 and 

4.23 g I 0.25 m2 
) and TPE 0.025 mm for 45 days during first year 
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Table 41 Weed dry weight ( g I 0.25 m 2
) at 30 DAS hi potato·as infl\le.nceci by various treatments. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6: TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha·1 

T 8 : HW twice plus earthing up 

T 9: Weed free 

T rn: Weedy check 

S.Em+ 

CD at5% 
CV% 
TPE =Transparent pol)'ethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
1.87 

3.50 
1.52 
2.31 
1.24 
1.54 

1.96 

3.84 
1.78 
3.17 
1.58 
2.50 
1.55 

2.40 
0.94 
0.88 

0.90 

0.81 
2.40 
5.76 

0.12 

0.36 
15.3 l 

Grasses 
2004-05 Pooled 

1.92 l.90 

3.69 3.59 
l.43 1.48 
2.04 2.18 
1.36 1.30 
1.85 1.69 

1.88 1.92 

3.53 3.69 
1.62 1.70 
2.62 2.89 
l.59 l.49 
1.93 2.21 
1.60 1.58 

2.56 2.48 
1.30 1.12 
1.69 1.25 
l.20 1.05 

1.44 1.10 
2.80 2.61 
7.84 6.80 

0.10 0.08 

0.28 0.24 
12.51 14.03 

Broad leaved Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 

1.66 1.88 1.77 2.34 2.54 

2.75 3.52 3.12 5.46 6.46 
1.39 1.62 1.50 1.46 l.67 
1.93 3.62 2.26 2.13 2.77 
I.I 0 l..25 J .l 8 1.24 l.35 
1.21 1.56 1.39 1.54 - 1.82 

1.79 1.78 1.79 2.34 2.82 

3.20 3.17 3.19 5.48 7.95 
1.52 1.52 1.52 2.02 1.62 
2.31 2.31 2.31 4.08 2.62 
1.35 1.35 l.35 . f.40 1.55 
1.82 1.82 1.82 1.96 2.40 
1.40 l .40 1.40 1.99 1.39 

1.96 1.96 1.96 3.96 1.93 
I.I 0 1.30 1.20 1.14 1.33 
1.21 1.69 1.44 . 1.30 1.77 

I.I 0 1.20 1.15 . 1,13 1.23 

1.21 1.44 1.32 1.28 1.51 
2.10 2.90 2.26 2.90 3.40 
4.41 5.76 5.09 8.41 11.56 

0.10 0.12 0.08 : 0.17 0. I I 

0.28 0.35 ,,. 0.24 "0.50 0.31 
12.88 16.12 , .. 14.58 18.22 11.51 

Total weeds 
Pooled 2003-04 2004-05 Pooled 
2.44 3.42 3.69 3.56 

5.95 11.70 13.62 12.64 
1.56 2.52 2.72 2.62 
2.44 6.35 7.40 6.86 
1.30 2.07 2.27 2.18 
1.69 4.29 5.15 4.72 

2.58 3.53 3.82 3.68 

6.66 12.46 14.59 13.51 
l.82 3.09 2.74 2.92 
3.31 9.55 7.51 8.50 
1.48 2.50 2.48 2.49 

. 2.18 6.25 6.15 6.20 
1.69 2.88 2.53 2.71 

2.86 8.29 6.40 7.32 
1.24 l.84 2.25 2.05 
1.54 3.39 5.06 4.23 

1.18 l.83 2.07 l.95 

1.37 3.35 4.25 3.80 
3.15 4.58 5.02 4.80 
9.99 20.97 25.16 23.07 

0.10 0.17 0.18 0.12 

0.3 I 0.50 0.52 0.38 
15.36 12.00 12.45 12.23 
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(1.54,1.21,1.54 and 4.29 g/0.25 m2
), second year (l.85, 1.56, 1.82 and 5.15 g I 

0.25 m2
) and in pooled results (1.69, 1.39, 1.69 and 4.72 g/0.25 m2

), 

respectively. 

· An appraisal of data in Table 42 indicated that at 60 DAS, significantly ---- ----- - -- -
maximum dry weight of gr3i.~~es, broad leaved, sedges and total weeds was ,,. 
registered in weedy check during first year (9.00,4 .41, 9.73 and 23.14 g/0.25 

m2),second year (10.24, 6.15, 11.02 and 27.41 g/0.25 m2
) and in pooled results 

(9.62, 5.24, 10.38 and 25.27 g/0.25 m2
), respectively. While minim~m dry 

weight qf grasses, broad leaved, sedges and total weeds was found in weed free 

during first year (1.17, 1.00, 1.25 and 3.38 g/0.25 m2
), second year (1.59, 3.92, 

1.90 and 7.23 g/0.25 m2
) and in pooled results (1.37, 2.22, 1.56 and 5.15 g/0.25 

. m2
); which was significantly superior over all other trnatments, excepi hand 

weeding twice plus earthing up during first year (1.21, I .21, 2.22 and 4.64 g/0.25 
. . . . 

m2
), second ·year (2.43, 1.69, 1.96 and 6.05) and in pooled results (1.82, 1.44, 

_2.09 apd 5.3~ ·g10.25 rii2) and TPE. 0~025 mm for 45 days during first year ( 1 .32, 
. . . . . 

1.44, 1.61 and 4.37 g/0.25 m2
), second year (1.69, 1.00, 1 .93 and 4.62 g/0.25 m2

) 

and in pooled results (1.51, 1.21, 1.77 and 4.49.g/0.25 m2
), respectively 

It is seen that at harvest (Table 43 and Fig.14 ) significantly maximum 

dry weight of grasses, broad leaved, sedges and total weeds were recorded in 

weedy check during first year (15.60, 9.61, 12.25 and 37.46 g/0.25 m2l, second 
. 2 

year (18.06, 10.56, 15.84 and 44.46 g/0.25 m) and in pooled results (16.83, 

10.05, 13.99 and 40.87 g/0.25 m2
), ·respectively. Significantly minimum dry 

weight of grasses, broad leaved, sedges and total weeds were found in weed free 
~-- -

during first year (l.21, 1.32, 1.21 and 3.74 g/0.25 m2
), second year (1.44, 1.44, 

1.56 and 4.44 g/0.25 m2
) and in pooled results (1.32, 1.37, 1.39 and 4.09 g/0.25 

m2
) over all other treatments, except in TPE 0.025 mm for 45 days during first 

year (1.56, 1.44, 1.49 and 4.49 g/0.25 m2
), second year (1.96, 1.56, 2.25 and 5.77 

g/0.25 m2
) and in pooled results (1.76, 1.51, 1.85 and 5.12 g/0.25 m2

) and hand 

weeding twice plus earthing up during first year (1.96, 1.35, 1.59 and 4.90), 
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Table 42 : Weed dry weight ( g I 0.25 m2
) at 60 DAS in potato as influ~nced: by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3: TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 1: Pendimethalin 1.0 kg ha-1 

T 8 : HW twice plus earthing up 

T 9 : Weed free 

T 10 : Weedy check 

S.Em+ 
CDat5% 
CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 
2.25 

5.06 
1.45 

2.10 
1.15 
1.32 

2.60 
6.76 
1.70 

2.89 

l.58 
2.50 
1.60 

2.56 
1.16 
1.21 

l.08 

1.17 
3.00 
9.00 

0.13 

0.38 

14.61 

Grasses 
2004-05 Pooled 

2.60 2.42 

6.73 5.87 

1.76 1.61 

3.11 2.58 
l.30 1.22 
1.69 1.51 

2.45 2.52 
5.98 6.36 
1.90 1.80 

3.62 3.24 

1.80 l.64 
3.24 2.72 
1.80 1.70 

3.24 2.89 
1.56 l.36 
2.43 1.82 

1.26 1.17 

1.59 1.37 
3.20 3.10 

10.24 9.62 

0.17 0.11 

0.50 0.33 

18.31 16.71 

Broad leaved. Sedges 
2003-04 2004-05 Pooled 2003-04 2004-05 

l.69 q6 J.69 2.63 2.71 

2.25 3.46 2.85 . 6.92 7.34 

l.36 1.2J 1.30 1.41 1.44 

1.85 1.51 1.69 1.97 2.07 
1.20 !".Ob .J.lo 1.27 l.39 
1.44 1.00 1.21 · 1.61 1.93 

1.54 L90 .1.72 2.68 2.86 
2.37 3.61 2.96 . 7.18 8.18 
1.34 1.70 J.52 1.57 l.60 

1.80 2.89 . 2.31 2.46 2.56 

1.35 IAO 1.38 l.45 l.50 
1.62 1.96 1.89 2.10 2.25 
l.35 1.50 1.43 1.48 2.15 

1.00 2.25 1.56 2.19 4.62 
I.JO l.30 l.20 1.49 l.40 
1.21 1.69 1.44 2.22 1.96 

1.00 1.98 l.49 1.12 l.38 

1.00 3.92 2.22 1.25 1.90 
2.10 2.48 2.29 3.12 3.32 
4.41 6.15 5.24 9.73 ll.02 

0.12 0.09 0.07 0.14 0.08 

0.33 0.25 0.22 0.41 0.24 

13.97 11.44 12.88 15.61 8.57 

L.----

'.\_ ~-

Total weeds 
Pooled 2003-04 2004-05 Pooled 

2.67 3.77 4.16 3.97 

7.13 14.23 17.31 15.85 

1.42 2.34 2.58 2.46 

2.02 5.48 • 6.66 6.05 
l.33 2.09 2.15 2.12 
1.77 4.37 4.62 4.49 

2.77 4.03 4.21 4.12 
7.67 16.24 17.72 16.97 
l.59 2.67 3.01 2.84 

2.51 7.73 9.06 8.07 

l.48 2.49 2.73 2.61 
2.18 6.22 7.45 6.49 
1.82 2.39 3.17 2.78 

3.29 5.71 10.05 7.73 
1.45 2.15 2.46 2.31 
2.09 4.64 6.05 5.35 

1.25 1.84 2.69 2.27 

1.56 3.38 7.23 5.15 
3.22 4.81 5.24 5.03 

10.38 23.14 27.48 25.27 

0.08 0.13 0.17 0.11 

0.25 0.38 0.50 0.33 

12.33 8.52 11.27 10.00 



Table 43 : Weed dry weight ( g I 0.25 m2
) at harvest in potato as influenced by various treatment. 

Treatments 

T 1 : TPE 0.025 mm 15 days 

T 2 : TPE 0.025 mm 30 days 

T 3 : TPE 0.025 mm 45 days 

T 4 : TPE 0.050 mm 15 days 

T 5 : TPE 0.050 mm 30 days 

T6 : TPE 0.050 mm 45 days 

T 7 : Pendimethalin 1.0 kg ha-• 

T 8 : HW twice plus earthing up 

T 9: Weed free 

T 10: Weedy check 

S.Em+ 
CD at5% 
CV% 
TPE =Transparent polyethylene 
DAS =Days After Sowing 
Bold letters indicated original value 

2003-04 

2.83 

7.98 

1.60 

2.56 
1.25 

1.56 

3.00 
9.00 
1.60 

2.56 

1.70 

2.89 

1.40 

1.96 
1.40 

1.96 

1.10 

1.21 
3.95 

15.60 

0.13 

0.38 

14.61 

Grasses 
2004-05 ·Pooled 

3.38 3.10 

11.39 9.61 

1.70 1.65 

2.89 2.72 
1.40 1.32 

1.96 1.76 

3.50 3.25 
12.25 10.56 
1.80 1.70 

3.24 2.89 

1.80 1.75 

3.24 3.06 

1.70 1.55 

2.89 2.40 
1.50 1.60 
2.25 2.56 

1.20 1.15 

1.44 1.32 
4.50. 4.10 

18.06 16.83 

0.17 0.11 

0.50 0.33 

18.3 l l 6.71 

Broad leaved Sedges 
2003-04 2004~05 P"ooled 2003-04 2004-05 

2.42 2.68 2.55 . 3.00 2.88 

5.86 7.16 . ."6,49 9.00 8.29 

1.48 2.08 ·1.78 1.68 1.52 

2.19 4.32 ·3.!'6 2.82 2.30 
1.20 1.25 1.23 . 1.22 1.50 

1.44 1-.56 1.51 1.49 2.25 

2.62 2.9S 2.78 ·2.22 3.00 
6.86 8.88 1.73 ·4,93 9.00 
1.80 2.22 2.01 1.74 1.89 

3.24 4.93 4.0.4 . 302 3.57 

1.60 1.85 1.73 1.69 1.59 

2.56 3.42 
0

2.99 2.86 2.53 

1.60 qs .1.72 2.68 1.56 

2.56 :i.42 2.95 . 2.82 2.43 
1.16 1.27 1.22 · 1.26 1.68 

1.35 ·1.61 '1.49 1.59 2.82 

1.15 1.29 1.17 1.10 1.25 

1.32 i.44 1.37 1.21 1.56 
3.10 3.25 3.17 3.50 3.98 

9.61 10.56 10.05 12.25 15.84 

0.13 0.09 0.08 0.14 .08 

0.38 0.25 0.24 0.41 0.24 

15.93 l l .44 14.06 15.61 8.57 

L---.----

Total weeds 
Pooled 2003-04 2004-05 Pooled 

2.94 4.78 5.37 5.07 

8.64 22.84 28.83 25.70 

1.60 2.75 3.13 2.91 

2.56 7.57 9.79 8.44 
1.36 2.12 2.40 2.26 

1.85 4.49 5.77 5.12 

2.65 4.66 5.49 5.09 
6.81 21.69 30.13 5.91 
1.81 2.96 3.42 3.19 

3.28 8.76 11.69 10.17 

1.54 2.88 • 2.96 2.92 

2.37 8.31 8.76 8.54 

1.52 3.03 2.83 2.920 

2.31 9.09 8.01 8.55 
1.49 2.21 2.58 2.40 

2.21 4.90. 6.65 5.76 

1.18 1.93 2.11 2.02 

1.39 3.74 4.44 4.09 
3.74 6.12 6.67 6.39 

13.99 37.46 44.46 40.87 

0.08 0.17 0.15 0.1 l 

0.25 0.50 0.43 0.35 

12.33 9.71 8.91 9.35 
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second year (2.25, 1.61, 2.82 and 6.05) and in pooled data (2.56, 1.49,2.2.l and 

5 .48), respectively. 

4.5.4 Dry weed biomass at harvest 

An appraisal of data showed that the dry weed biomass in potato at 

harvest was significantly affected by various treatments during first year, second 

year and in pooled analysis (Table 44 and Fig. 15). 

A perusal of data indicated that minimum dry weed biomass was 

registered in weed free (1.49, 1.98 and 1.73 q ha -1
) and found significantly 

· superior ove~ all the treatments, but it was at par.with TPE 0.025 mm for 45 days 

(2.14, 2.46 and 2.30 q ha -1
) and hand weeding twice plus earthing up (2.25, 2.70 

and 2.4.8 q.ha -I) in first. year, second year and in pooled results, respectively. 

Weedy check significantly recorded the highest dry weed biomass (12.17, 13.66 

and 12.91· q ha -I) over·aJl other tr'eatni.erits ii:J. first year, second' year and in 

pooled resµlts, respectively ... - . . . . 

4.5.5 Weed control efficiency 

The data on weed control efficiency (WCE) showed significant 

(lifferences due to various treatments during first year, second year and in pooled 

results (Table 44 and Fig. 16) 

Maximum weed control efficiency was observed significantly in weed 

free (88.51, 85.50 and 86.96 per cent).While TPE 0.025 mm for 45 days 

registered the WCE of 82.41, 81.99 and 82.20 per cent, being the next best 

treatment and it was at par with hand weeding twice plus earthing up (81.51, 

79.86 and 80.69 per cent) during first year, second year and in pooled results, 

respectively. 
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Table 44 : Dry weed biomass and weed control efficiency as influenced by v·arious treatments in potato 

Treatments 

T 1 : TPE 0.025 mm 15 davs 
T2 : TPE 0.025 mm 30 davs 
T3 : TPE 0.025 mm 45 davs 
T4 : TPE 0.050 mm 15 davs 
T5 : TPE 0.050 mm 30 davs 
T6 : TPE 0.050 mm 45 davs 
T7 : Pendimcthalin 1.0 k!! ha"1 

T8 : HW twice+ earthin!! up 
T9 : Weed free 
T 10 : Weedy check 
S.Em+ 
CD at 5% 

CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

Dry weed 

2003-04 
7.93 
3.88 
2.14 
8.89 
4.56 
3.28 
3.07 
2.25 
1.49 

12.17 
0.27 
0.78 

10.77 

biomass ( q ha-1
) 

2004-05 ·· Pooled 
8.93. 8.43 . : 
4.53· 4.20. 
2.46 2.30 .· 
9.45 9.17 . 
5.20· 4.88 
3.80. 3.54 
3.50 3.28 
2.70 2.48 
1.98 1.73 

13.66 12.91 
0.25·. . 0.21 
0.73 0.63 .· 

8.92 10.53 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Weed control efficiency ( % ) 

2003-04 2004-05 Pooled 
34.83 34.62 34.73 
68.11 66.83 67.47 
82.41 81.99 82.20 
27.03 30.81 28.92 
62~53 61.93 62.23 
73.04 72.18 72.61 
74.79 74.73 74.75 
81.51 79.86 80.69 
88.51 85.50 86.96 

00 00 00 
0.44 0.43 1.54 
1.28 1.22 4.74 

11.88 9.09 7.36 
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'Experimenta( res11Its 

4.6 Effect of soil solarization on growth as well as yield components 

and yield of succeeding potato 

4.6.1 Plant height 

Plant height of potato was varied significantly due to various treatments 

at 30 DAS and harvest during both the years and in pooled results (Table 45). 

Significantly maximum plant height at 30 DAS was recorded under TPE 
~~ 

0.025 mm for 45 days (25.95, 21.60 and 23.78 cm), which was found superior 
~ r 

~ 

over all other treatments. However, it was at par with weed free (25.80, 21.28 

and 23.54 cm), hand weeding twice plus earthing up(24.83, 21.16 and 22.99 

cm), TPE ~.050 mm for 45 days (24.35, 19.83 and 22.09 cm) and metribuzin 1.0 

kg ha·1 (23.23, 19.20 and 21.21 cm) in first year, second year and in pooled 

_.reslllts, · respectiye!y:. Similarly,. plant: height. at ·harvest · vias registered 

significantly maximum in TPE 0.025 mm for 45 days (44.5.0, 43.20 and 43.85 . 

cm)and found superior to all other treatments, which was at par with. weed fre~ 

(43.15, .41,.0;2.:ind.42,09 cm),. hand. weeding twice plus earthing up and '(44.40, 

. 4~.82. and 4J.Gl. cin), tPE 0.050. mm fo~ 4S days c40.10, 39.55 ~nd J9.83 cm) 

and metribuzin 1.0 kg ha·1 and (38.70, 37.80 and 38.25 cm) in first year, second 

year and in pooled results, respectively. While, significantly minimum plant 

height of groundnut was recorded under weedy check(I6.30, 15.10 and 15.70 

cm) at 30 DAS and (30.30, 27.15 and 28.73 cm) at harvest compared to all other 

treatments, but it was at par with shorter duration of SS in first year, second year 

and in pooled results, respectively. 

4.6.2 Number of leaves per plant 

Number of leaves per plant showed significant variation due to various 

treatments at 60 and 90 DAS during first year, second year and in pooled results 

(Table 45). 

Data revealed that TPE 0.025 mm for 45 days (40.16, 38.55 and 39.36) 

----~ recorded significantly maximum number of leaves per plant at 60 DAS over all 

other treatments, barring hand weeding twice plus earthing up (38.50, 38.22 and 

' 



Table 45 : Plant height and number of leaves per plant in potato as influenced by various treatments 

Treatments 
2003-04 

T1 : TPE 0.025 mm 15 days 19.55 

T, : TPE 0.025 mm 30 days 21.00 
T3 : TPE 0.025 mm 45 days 25.95 
T,: TPE 0.050 mm 15 days 20.65 
Ts : TPE 0.050 mm 30 days 21.15 
T6 : TPE 0.050 mm 45 days 24.35 
T7: Metribuzin 1.0 kg ha'' 23.23 
Ts : HW twice+ earthing up 24.83 
T9 : Weed free 25.80 
T10: Weedy check 16.30 
S.Em+ 1.50 
CD at5% 4.35 
CV% 13.35 

TPE : Transparent polyethylene 
DAS : Days after sowing 

Plant hei ht (cm 
30DAS At harvest 

2004-05 Pooled 2003-04 2004-05 : Pooled 

17.15 18.35 33.38 33.6Q . 33.49 

18.50 20.25 39.83 36.80 38.31 
21.60 23.78 44.50 43.20. : 43.85 
17.00 18.82 30.70 33.20 31.95 
18.25 20.20 38.10 35.05: . : 36.58 
19.83 22.09 40.10 39.55 . : 39.83 
19.20 21.21 38.70 37.80" 38.25 
21. 16 22.99 44.40 42.82 . 43.61 
21.28 23.54 43.15 41.02 . 42.09 
15. JO 15.70 30.30 27.15 . 28.73 
0.92 0.88 2.20 2.47 1.65 
2.66 2.71 6.40 7.16 5.10 
9.67 12.00 11.52 13.30• . 12.42 

:/,---

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Number of leaves ner plant 
60DAS 90DAS 

2003;04 2004-05 Pooled 2003-04 2004-05 

24.03 20.60 22.31 18.54 16.10 

32:<5.6 23.08 27.87 20.22 18.96 
40.t6. 38.55 39.36 31.72 30.15 
23.60 20.85 22.23 16.07 15.58 
32.00 29.17 30.58 19.40 18.48 
37.46 33.10 35.28 26.13 24.61 
27.29 29.58 28.43 21.95 19.65 
38.50 38.22 38.36 31.47 29.47 
37.90 35.13 36.51 30.90 28.97 
1 9.45 17.30 18.38 15.40 13.20 
1.58 2.14 1.45 1.17 1.61 
4.60 7.04 4.45 3.93 4.67 
10.33 16.06 13.46 10.35 15.18 

Pooled 

17.32 

19.59 
30.94 
15.82 
19.94 
25.37 
20.80 
30.47 
29.94 
14.30 
0.99 
3.06 
12.85 
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38.36) and weed free (37.90, 35.13 and 36.51), and TPE 0.050 mm for 45 days 

(37.46, 33.10 and 35.28) in first year, second year and in pooled data, 

respectively. Number of leaves per plant at 60 DAS was observed significantly 

minimum in weedy check (19.45, 17.30 and 18.38)) as compared to all other 

treatments, which was at par with at par with shorter duration of SS in first year, 

in second year and pooled results, respectively. Whereas, at 90 DAS, TPE 0.025 

mm for 45 days (31.72, 30.15 and 30.94) had significantly maximum number of 

leaves per plant . over all other treatments, barring hand weeding twice plus 

earthing up (31.47, 29.47 and 30.47) and weed free (30.90, 28.97 and 29.94) and 

in first year, se~ond year and in pooled data, respectively. Significantly 

minimum number of leaves per plant was observed in weedy check (15.40, 

13.20 and 14.30) over all other treatments, .but it was at pan.yith sborter duration . . . . .. . . . .. 
of SS in first year, second year and in pooled results, respectively. 

4.6.3 Leaf area . . 

The leaf area per plant at 60 and 90 DAS was influen~ed significantly by 

various treatments during first and second year as well as in pooled data 

(Table 46). 

It is revealed that TPE ~m for ~ys (30.10, 28.46 and 29.28 

cm2 planf1
) recorded significantly maximum leaf area at 60 DAS over all other 

treatments, which being at par with weed free (29.95, 27.15 and 28.55 cm2 planf 
1
), hand weeding twice plus earthing up (29.80, 28.46 and 29.13 cm2 planf1

) and 

TPE 0.050 mm for 45 days (27.20, 19.30 and 23.25 cm2 planf1
) in first year, 

second year and in pooled data, respectively. Significantly minimum leaf area 

per plant at 60 DAS were observed in weedy check (16.20, 14.50 and 15.35 cm2 

planf1
) over all other treatments, but it was at par with shorter durations of SS in 

first year, second year and in pooled results, respectively. While, at 90 DAS, 

TPE 0.025 mm for 45 days (28.56, 27.97 and 28.26 cm2 planf1
) had significantly 

maximum leaf area over all other treatments, barriqg hand weeding twice plus 

earthing tip (29.38, 28.11 and 28.74 cm2 planf1
) and weed free (27.05, 26.68 and 

I ' I 



Table 46 Leaf area per plant ( cm2
) , nnmber of tuber per plant and tuber weight per plant in potato as influenced by 

various treatments 

Leaf area ( cm2 

Number of tuber (planf1
) Tuber weight (g) Treatments 60DAS 90DAS 

2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 

T 1 : TPE 0.02S mm IS days 19.00 17.10 18.05 18.23 15.70 16.96 4.90 4.25 4.58 211.9 198.0 204.9 
T2 : TPE 0.02S mm 30 days 24.15 18.64 21.39 22.60 22.58 22.59 5.23 4.60 4.91 255.3 230.2 242.8 
T3 : TPE 0.025 mm 45 days 30.10 28.46 29.28 28.56 27.97 28.26 6.48 5.80 6.14 327.8 293.3 310.6 
T4 : TPE 0.050 mm IS days 18.10 16.60 17.35 16.99 15.02 16.01 4.80 4.19 4.49 209.4 198.5 203.9 
T 5 : TPE 0.050 mm 30 days 23.65 18.73 20.90 22.12 21.17 21.65 5.13 4.59 4.86 230.1 216.3 223.2 
T6 : TPE 0.050 mm 45 days 27.20 19.30 23.25 23.85 21.95 22.90 5.65 . . 4.83 5.24 269.3 2458.1 257.2 
T 7 : Metribuzin 1.0 ke ha ·1 23.15 17.60 19.38 22.14 22.45 22.30 5.63 4.85 5.24 261.2 241.3 251.5 
T8 : HW twice+ earthing up 29.80 28.46 29.13 29.38 28.11 28.74 6.23 5.78 6.01 319.4 290.2 304.8 
T9 : Weed free 29.95 27.15 28.55 27.05 26.68 26.86 5.95 5.43 5.69 315.9 285.6 300.7 
Tio: Weedy check 16.20 14.50 15.35 15.94 14.05 14;.99 4.30 3.90 4.10 176.1 159.3 167.7 
S.Em+ I. I I 1.43 0.91 1.58 l.23 Oc97 0.28:. 0.27 0.20 12.82 15. l 9.91 
CDat5% 3.20 4.18 2.80 4.59 3.57 .3:oo 0.82 .. 0.78 0.60 37.2 43.9 30.5 
CV% 9.15 14.37 11.61 13.83 11.26 12.27 10.49 11.20 10.82 10.48 11.77 11.16 

TPE : Transparent polyethylene . V 
DAS : Days after sowing 
HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 
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26.86 cm2 planf1
) in first year, second year and in pooled data, respectively. 

Significantly minimum leaf area per plant at 90 DAS were observed in weedy 

check (15.94, 14.05 and 14.99 cm2 planf1
) over all other treatments, but it was at 

par with shorter durations of SS in first year, second year and pooled results, 

r~spectively. 

4.6.4 Number of tubers per plant 

Number of tubers per plant in potato. differed significantly due to various 

treatments during ··'.first year, :--,second year and in pooled results (Table 46) 

A perusal of data indicated that significantly maximum number of tubers 

per plant was recorded under TPE 0.025 mm for 45 days (6.48, 5.80 and 6.14), 

. over all other treatments, except hand weeding twice p_lus. earthing up .(6.23, 5. 78 .. 

and 6.01) and weed free (5.95, 5.43 and·5;69).in first year, second year and in 

pooled results, respectively. However, number of tubers per plant was recorded 

significantly minimum due to weedy check ( 4.30, 3.90 and 4.10) over all other 

treatinents, being at par· with shorter durations of solarization in first year, 

second year and in pooled data, respectively. 

4.6.5 Tuber weight per plant 

All the treafinents differed significantly with respect to tuber weight per 

plant during in first year, in second year and in pooled results (Table 46). 

Significantly maximum tuber weight per plant was recorded due to TPE 

0.025 mm for 45 days (327.8, 293.3 and 310.6 g planf1
) over all other treatments 

except hand weeding twice plus earthing up (319.4, 290.2 and 304.8 g planr1
) 

and weed free (315.9, 285.6 and 300.7 g planf1
) in first year, second year and in 

pooled results, respectively. Weedy check had significantly minimum tuber 

weight per plant (176.1, 159.3 and 167.7 g planf1
) over all other treatments, 

except shorter durations of solarization in first year, second year and in pooled 

data, respectively. 
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4.6.6 Grade wise tuber. yield of potato 

Significant differences were noticed in grade wise (large size, medium 

size and small size) tuber yield of potato due to various treatments during first 

yea;-, second year and in pooled results (Table 47 and Fig.11-). 

From data.it is revealed that the yield of large size ('A' grade) tuber was 

significantly maximum in TPE 0.025 mm for 45 days (19.00, 18.48 and 18.74 t 

ha-1
), which was at par with hand weeding twice plus earthing up (18.90, 18.38 

I I' and 18.64 t ha-) and weed free (18.25, 17.10 and 17.68 t. ha-.) over all other 

treatments in first year, second year and in pooled results, respectively. Weedy 

check registered significantly minimum tuber yield (8.56, 7.26 and 7.91 t ha-1
), 

. . . -
barring with shorter durations of solarization during·'li~-first year, second year 

'and in poole~ results, respectively. . . . . 

While, significantly maximum tuber yield of medium si:.<;e ('B'grade) was 

reco~ded by TPE 0,025 mm for 45 days (8.40,8.16 and 8.28 t ha-1
) over all other 

treatments, but it wa~ at par with hand weeding twice plus earthing up (7.43, 

· :·;:25 'and 7:34. t · ha-1) ·and weed free (7.20, 7.00 and 7.10 t ha-1), whereas 
:r 

significantly the lowest medium size tuber yield was observed in weedy check 

(2.89, 2.16 and 2.52 t ha-1
) in first year, second year and in pooled results, 

~espectively. 

With regards to small size ('C'grade) tuber yield, weed free (4.03, 3.53 

and 3. 78 t ha - 1
) produced significantly maximum tuber yield as compared to all 

other treatments, which was at par with hand weeding twice plus earthing up 

(3.96, 3.08 and 3.52 t ha-1
), TPE 0.025 mm for 45 days (3.72, 3.12 and 3.42 t 

ha-1) and TPE 0.050 mm for 45 days (3.80, 3.00 and 3.40 t ha -I) in first year, 

second year and in pooled results, respectively. Weedy check recorded 

significantly minimum tuber yield (2.03, 1.80 and 1.92 t ha-1
) in first year, 

second year and in pooled results, respectively, except TPE 0.025 mm for 15 

days (2.66 t ha-1
) in first year only. 



Table 47 : Grade wise tuber yield of potato as influenced by various tre:itmen.ts 

Grade wise tuber yield of potato (t ha -I ) 

Treatments Large size ("A "grade) 

2003-04 
T 1 : TPE 0.025 mm 15 days 9.98 
T 2 : TPE 0.025 mm 30 davs 14.65 
T3 : TPE 0.025 mm 45 davs 19.00 
T4 : TPE 0.050 mm 15 davs 9.73 
T; : TPE 0.050 mm 30 days 13.24 
T6 : TPE 0.050 mm 45 days 15.77 
T 1 : Metribuzin 1.0 kg ha-1 14.38 
T8 : HW twice+ earthing up 18.90 
T9 : Weed free 18.25 
T 10 : Weedy check 8.56 
S.Em+ 0.68 
CD at5% 1.97 
CV% 10.44 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2004-05 Pooled 
8.84 9.41 
13.48 14.06 
18.48 18.74 
8.52 9.13 
12.69 12.97 
15.73 15.75 
14.38 14.76 
18.38 18.64 
17.10 17.68 
7.26 7.91 
0.71 0.49 
2.06 1.51 
10.17 10.28 

Medium size ( "B " grade ) 

2003-04 2004-05 Pooled 
4.76 3.80 4.28 
5.28 5. is 5.23 
-8:40 8.16 8.28 
4:47 3.77 4.12 
"5.17 , 5.10 5.14 
5.78 5.43 5.60 
-S.34 5.33 5.33 
7.43 7.25 7.34 
7.20 7.00 7.10 
2.89 2.16 2.52 
OA5 0.43 0.31 
1.30 1.24 0.95 

15.85 15.97 15.91 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Small size ( "C "grade) 

2003-04 2004-05 Pooled 
2.66 2.48 2.57 
2.84 2.76 2.80 
3.72 3:12 3.42 
2.50 2.16 2.33 
2.80 2.65 2.73 
3.80 3.00 3.40 
2.77 2.54 2.66 
3.96 3.08 3.52 
4.03 3.53 3.78 
2.03 1.80 1.92 
0.21 0.22 0.15 
0.65 0.64 0.48 
13.69 16.63 15.06 



20 •A grade • B grade DC grade 

18 

- 16 "";" 
tV .c - 14 -'"O -Cl> 12 
>-... 
Cl> 10-.c 
:J -Cl> 8 
fl) 

'§ 
Cl> 6 

'"O 
tV ... 
Cl 4 -

2 

0 -

T1 T2 T3 T4 TS T6 T7 TS T9 T10 

Treatments 

19 1 m u nc by v nous tr tmen s pool d) 



'E:\perimenta( results 

4.6. 7 Total tuber yield of potato 

Total tuber yield of potato differed significantly due to various treatments 

in first year, second year and in pooled results, respectively (Table 48 

and Fig. 18 ). 

A perusal of data indicated that significantly maximum tuber yield was 

registered under TPE 0.025 mm for 45 days (31.12, 29.76 and 30.44 t ha·1
) as 

compared to all other treatments, which being at par with hand weeding twice 

plus earthing up (30.29, 28.71 and 29.50 t ha-1
) and weed free (29.48, 27.63 and 

28.56 t ha-1 
) in first year, second year and in pooled results, respectively. 

However, significantly the lowest tuber yield was registered in weedy check 

(13.48, 11.22 and 12.35 t ha-1
) in first year, second year and in pooled results, 

respecti".ely. 

4.6:8 Hanlin yield 

Significant. c(ifferenC<es :were. obsef\'.ed. in haulm yield due to 
. . . . . . . 

various treatments during first year, second year and in pooled results (Table 

48). 

Data in Table 48 showed that significantly maximum haulm yield was 

recorded in TPE 0.025 mm for 45 days (71.15 and 62.58 q ha"1
), except hand 

weeding twice plus earthing up (70.25 q ha- 1
) and weed free (69.10 q ha-1

) in 

first year, whereas, hand weeding twice plus earthing up (61.10 q ha·'), weed 

free (61.05 q ha·'), TPE 0.050 mm for 45 days (60.60 q ha·'), TPE 0.025 mm for 

30 days (58.60 q ha·'), metribuzin 1.0 kg ha·1 (57.90 q ha-1
) and TPE 0.050 mm 

for 30 days (55.40 q ha-1)in second year. While, in pooled result, it produced 

significantly maximum haulm yield (66.86 q ha·'), which was statistically at par 

with hand weeding twice plus earthing up (65.68 q ha·'), weed free (65.08 q ha-1
) 

and. TPE 0.050 mm for 45 days (61.88 q ha-1
). Significantly minimum haulm 

yield was recorded in weedy check (42.30, 41.40 and 41.85 q ha-1
) during first 

year, second year and in pooled results, respectively as compared to all other 

146 



Table 48 Total tuber yield and haulm yield in potato as influenced by variOus treatments . . 

Treatments 
Total tuber yield .. ( t ha -l ) 

T1 : TPE 0.025 mm 15 days 
T 2 : TPE 0.025 mm 30 davs 
T3 : TPE 0.025 mm 45 days 
T4 : TPE 0.050 mm 15 davs 
T 5 : TPE 0.050 mm 30 davs 
Tr,: TPE 0.050 mm 45 davs 
T7 : Metribuzin 1.0 kg ha-1 

T8 : HW twice+ earthing up 
T9 : Weed free 
T10 : Weedy check 
S.Em+ 
CD at5% 
CV% 

TPE : Transparent polyethylene 
DAS : Days after sowing 

2003-04 
17.40 
22.77 
31.12 
16.70 
21.21 
25.35 
23.25 
30.29 
29.48 
13.48 
1.04 
3.0 

9.29 

2004-05 
15.12. 
21.34. 
29.76 
14.45 . 
20.44 : 
24.16. 
22.25. 
28.71 . 
27.63. 
11.22 . 
1.00 
3.0 .. 
9.43 

HW : Hand weeding twice (at 20 & 40 DAS) plus earthing up at 40 DAS 

Pooled 
16.26' 
22.05 
30.44' 
15.57 
20.88 

·24.75 
22.75 
29.50 
28.56 
12.35 
0.74. 
2.3 . 
9.36 

Haulm yield (q ha -1 
) 

2003-04 2004-05 
54.00 51.90 
61.20 58.60 
71.15 62.58 
52.50 48.48 
57.11 55.40 
63.15 60.60 
63.90 57.90 
70.25 61.10 
69.10 61.05 
42.30 41.40 
2.08 2.61 
6.0 7.6 

6.88 9.31 

Pooled 
52.95 
59.90 
66.86 
50.49 
56.26 
61.88 
60.90 
65.68 
65.08 
41.85 
1.67 
5.1 
8.10 
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treatments, barring TPE 0.050 mm for 15 days (48.48 q ha-1
) in second year 

only. 

4.7 Correlation study 

Yield is a complex quantitative character depending on different 

interrelated characters may show different association either positive or negative. 

Correlation reflects the extent of association between a particular character and 

the yield of crop, hence correlation coefficient (r) was computed between pod 

yield of groundnut and growth attributes viz; plant height, number of branches, 

number of leaves, leaf area, LAI, total dry matter accumulation at harvest; yield 

attributes viz; number of pods per plant, pod weight per plant, shelling 

percentage, test weight, kernel yield and different weed characters viz; weed 

count per m2 at harvest, weed dry weight (g/0.25 m2
) at harvest, dry weed 

biomass ( q ha·'), weed control efficiency (%) and weed index .. 

The "r" values presented in Table 49 revealed that pod yield ( q ha·') was 

positively and significantly highly correlated with various growth as well as 

yield attributes and weed control efficiency, while different weed characters, 

such as weed count, weed dry weight, dry weed biomass and weed index 

negatively but significantly highly correlated with pod yield of groundnut. 

4.8 Economic evaluation 

The details of mean gross return, total cost of cultivation, system 

productivity and profitability, net return and benefit cost ratio (BCR) of 

groundnut-potato cropping system as influenced by different treatments over two. 

years are given in Table 5~· and economics of different treatments are furnished 

in Appendices IV and V. 

A perusal of data in Table 50 indicated. that the highest net return 

(1,37,513 Rs ha-1), BCR (2.61), system productivity (92.79 kg ha "1day-1
) and 

profitability (376.7 Rs ha ·1day-1
) were registered in TPE 0.025 mm for 45 days 
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followed by hand weeding twice plus earthing up (1,29,260 Rs ha-1
, 2.80 BCR, 

89.07 kg ha -1day·1 and 354.1 Rs ha "1day -1, respectively) and by weed free 

(1,27,522 Rs ha-1, 2.41 BCR, 87.17 kg ha-1day·1 and 349.8 Rs ha day-1 

respectively. The lowest net return (10,700 Rs ha-1), BCR (1.13), system 

productivity (37-23 kg ha "1day -1) and profitability (29.3 Rs ha "1day -1
) wns 

recorded under weedy check. 

Table 49: Correlation coefficient ("r") between ground nut yield and 
growth and yield attributing characters as well as weeds 

Sr. No. Characters "r" values 

I Plant height (cm) 0.972** 

··2 Number of branches 0.985** 

3 Number of leaves 0.974** .. 
4 Leaf area (cm"') 0.969** 

5 .. "LAt · .. .. 
.. . 

. . . . 

.o:s1b** 
6 Total dry matter accumulation (g planf') at harvest 0.989** 

7 Number of pods planf' 0.869** 

8 Pod weight planf1 
0.961 ** 

9 Shelling percentage 0.943** 

10 Test weight (g) 0.881 ** 

11 Kernel yield (q ha-1
) 0.991 ** 

12 Weed count at harvest -0.976** 

13 Weed weight (g /0.25 m"') at harvest -0.989** 

14 Dry weed biomass (q ha- 1
) -0.964** 

15 Weed control efficiency (%) 0.945** 

16 Weed index -0.987** 

** Significant at 1 % level '\ 

l ' .. ~ -



e 50 : System productivity and economic analysis for groundnut - potato cropping system as influenced by various treatments 
(Pooled) · .. · 

.. 
nents Yield (a ha "1) Groundnut . · System Gross Total cost of Net BCR Profita-

Pod yield Haulm yield Potato equivalent · productivity return cnltivation return bility 
of of tuber yield _(kg ha"1 day·' ) · (Rs ha"1 ) (Rs ha·' ) (Rs ha·') (Rs ha·' 

!!roundnut groundnut (qha-1
) day·') 

PE 0.025 mm 15 days 17.14 25.72 162.26 181.94 50.67 118402 85168 33234 1.39 91.1 
PE 0.025 mm 30 days 23.19 30.19 220.50 246.23 67.46 143171 85168 58003 1.68 158.9 
PE 0.025 mm 45 days 30.14 48.39 304.4 338.69 92.79 222681 85168 137513 2.61 376.7 
PE 0.05 mm 15 davs 17.28 24.47 155.5 175.08 

.. 
47.97 114537 88861 25676 1.28 70.3 

PE 0.05 mm 30 davs 19.00 31.68 208.8 230.15 ... 63.05 153570 88861 64709 1.73 177.3 
'E 0.05 mm 45 davs 23.74 39.47 247.5 274.62 . 75.24 164493 88861 76032 1.85 208.3 
'ndimethalin 1.0 kg ha· ' 23.80 40.87 227.5 254.80 69.81 176155 82433 93722 2.13 256.8 
·oundnut) Metrtibuzin 
kl! ha-1 lnotato) 

nd weeding 20 & 40 26.36 43.72 295.00 325.11 89.07 210328 84468 129260 2.58 354.1 
S + Earthin!!: up 40 DAS 
eed free 28.55 46.93 285.60 318.17 87.17 210595 87073 127522 2.41 349.8 
1eed~ check 10.58 21.20 123.50 135.90 . 37.23 88478 77778 10700 1.13 29.3 

r.,.----. -.-

1 
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V. DISCUSSION 

An attempt has been made to discuss the pooled results of the present 

study in this chapter and to find out the 'cause' and 'effect' relationship for 

the variations observed due to different treatments, as far as possible. For the 

shake of convenience, the chapter is divided in to following sub- heads. 

5.1 Effect of weather...../ 

5.2 Effect of various treatments.......------

5.2.1 Physical, chemical·and biological properties of soil 

5.2.2 Weed growth 

5.2.3 Yield of groundnut _,--

5.2.4~tent of nutrients in groundnut haulm and weeds 
/ . 

5.2.5 ,Weed control in.aftermath potato· 
/. . 

5.2.6 Gro,vth aQd yield of aftermath potato 

5.3· Correlation study 

5.4 Economics evaluation 

5.5 Future line of work 

5.1 Effect of weather 

The Weather condition (Fig. I and 2) was conducive for growth and 

development period of groundnut and aftermath potato crop during both the 

years. However, first year was relatively more congenial owing to more rainy 

days and rainfall as well as less evaporation during growth period of groundnut, 

which reflected in higher growth and yield as compared to second year. 

Moreover, second year was more warmer than first year, mean maximum 

temperature during 36th to 391
h standard week was ( 36.5 °c ) as compared to 

first year (32.9 °c ) during its grand growth stage and peg penetration as well as 

pod formation period, which also affected the growth and development of crops. 

Likewise, during first year, the weather condition was conducive for potato at 

vegetative phase. The mean maximum temperature (27.0 °c ) was lower during 

501
h to 52"d standard weeks at vegetative phase as compared to second year 
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(29.9 °c), which affected the vegetative growth of potato and as a result of this 

variation, the yield of potato was less in second year. Moreover, there was 

chilling effect on crop in the second year. Thus, these climatic condition in 

second year affected the growth and yield of potato as compared to first year. 

5.2 Effect of various treatments: 

5.2.1 Physical, chemical and biological properties of soil. 

5.2.1.1 Soil temperature 

Maximum soil temperature at 5 cm and 10 cm depth of soil during the 

soil solarization (SS) period differed due to SS over non solarized. Maximal soil 

temperature of 56.6 °c and 53.3 °c wa~ recorded with TPE 0.025mni for 45·<lays 

solarization, whereas in bare soil it was "4·6.0. 0.c and 44.7 °c at 5 and 10 cm depth 

of soil, respectively at all DAPS. SS with TPE 0.025 mm for 45 days increased 

the.maximal soil temperature by 10.6 °c and 8.6 °c over that of bare soil at 5 and_: 

. 10 cm depth of soil, respectively. Higher soil temperature under the TPEs could 

be attributed to the ability of transparent sheets to transmit the short wave solar 

radiation across the polyethylene film and generating heat waves, thus, raising 

soils temperature eventually. Higher soil temperature under TPEs has been 

reported by many workers (Katan, 1981 and Raj and Kapoor, 1993). The 

increase in the soil temperature was least at I 0 cm depth due to decrease in the 

rate of transmission of solar heat as the depth of the soil increases. The higher 

soil temperature in the surface layer over deeper layer has been reported by 

Kodma and Fukui (1982), Rubin and Benjamin (1983), Chauhan el. al (I 988), 

Sauerborn et. al (1989), Biradar (1996), Habeeburrahaman and Hosmani (I 996), 

Basvaraj (1998), Chittapur (1998), Mudalagriyappa (1998), Singh et al.(2000) 

and Lalitha et al. (2001). 

Among the thickness, TPE 0.025mm (Thinner) recorded higher mean soil 

temperatures of 51.0 °c and 49.5 °c at 5 and 10 cm soil depth, while in TPE 

0.050 mm (Thicker), it was 48.6 and 48.3 °c, respectively. This increase is to the 
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tune of 2.4 and 1.2 °c, at 5 and 10 cm soil depth, respectively over thicker one. 

The higher soil temperatures under TPE 0.025 mm (thinner) would be attributed 

to favourable properties such as better radiation transmittance as well as low 

reflection and absorption of solar radiation. Many researchers have reported 

higher efficien_cy of thin TPE over thick TPE to increase soil temperature (Chen 

and Katan 1980; Melero et al., 1989; Lodha, 1989; Harti 1991; Habeeburrahman, 

1992; Meti, 1993; Basavaraj, 1998; Mudalagiriyappa, l 999a ; Lalitha et al., 

2001; Kiran Kumar et al., 2003 band Soumya et al., 2003) .. 

From Table 7, it is clear that frequency of soil temperature maxima above 

50 °c during soil solarization was to the tune of 88.9 per cent in TPE.0.025 mm 

for 45 days at 5 cm soil depth. Similarly the corresponding per cent was 77.7 

with TPE. 0.050 mm for 45 days. Thus, it was found that thinner .TPE was· .. '. · 

comparatively more effective than thicker one, owing to the maximum radiation 

transmittance and more number of days with higher air temperature during SS. 

These observation are in conformity with those reported by Horowitz et . 

· al.(1983 ); Kumar et al.(1993), Biraciar (1996 ) and Mudalagiriyappa et al., 

(1999 a) 

During 2003-04, slightly higher soil temperature was recorded than 2004-

05 (Appendix I and II ). This was mainly due to more number of standard weeks 

with higher air temperature maxima above 40.0 °c and more sun shine hours per 

day during 2003-04 and there .was off season precipitation during solarization 

period in 2004-05, which has lower down the soil temperature. 

5.2.1.2 Soil moisture 

From the Table 8, it is seen that all the solarization treatments retained 

higher soil moisture (6.20 and 6.71 per cent at 0-15 cm and 15-30 cm soil 

depths, respectively) over non solarization control (2.62 and 3.51 per cent at 

0-15 cm and 15-30 cm soil depths, respectively). Yaduraju (1993) advocated 

pre- solarization irrigation as one of the pre-requisites for achieving higher soil 

temperatures under TPEs and retention of heat for longer time. So in this 
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context, higher soil moisture under TPEs would have probably contributed 

towards achieving higher soil temperature irrespective of thickness and duration 

of solarization. Non solarization control on the other hand with dry soil almost 

throughout the period did not have a favourable factor for higher soil moisture. 

Thus the non solarized control ~ecorded lower soil moisture as compared to 

solarized. 

5.2.1.3 Plant nutrients in soil 

The influence of soil solarization on nutrient status of soil is believed to be 

due to soil temperature. In present study, estimation of organic carbon and 

available nutrients (N, P20 5 , K20, S, Fe, Mn, Zn and Cu) was worked out for 

evalu_ating the effectiveness qf.different SS treatments, in relation to status of 

soil just after comple.tion of solarization. All the SS treatments decreased the. 

Gontent of organic carbon (~), sulphur (ppm) and Zn (ppm). While, the content 

of available N, P20 5., K20, .Fe, Mn and Cu was found to increase in soil 
. . . .. . .· . . . . . 

irrespective cif ·either thickn~ss of"TPEs ·or durati~n of SS after SS. TPE 0.025 

mm for 45 days showed lower mean level of organic carbon (0.13 % ), sulphur 

(6.28 ppm) and Zn (0.35 ppm) as compared to non-solarized (control), which is 

to the tune of 52.0, 42.6 and 44.0 per cent, respectively. The decrease in S and 

Zn might have liberated during the decompositfon of organic matter and 

subjected to transformation process. Zn might also converted into relatively 

more fixed form due to inter-conversion among the various formation leading to 

less extraction with DTPA extractant. Further, the light textured soil might 

caused relatively higher downward movement of the nutrients including S 

towards lower profile leading to less available content as a results of soil 

solarization process. However, the changes are expected to be .normal with time 

due to equilibrium processes continuously taking place in the soil. Whereas, the 

mean level of available N, P20 5, K20, Fe, Mn and Cu in soil was improved. An 

increase of 43.7 N kg ha-1
, 10.8 P20 5 kg ha-1

, 58.1 K20 kg ha-1
, 1.62 ppm Fe, 

1.31 ppm Mn and 0.13 ppm Cu was observed ,which is to the tune of 29.8, 
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24.7, 30.6, 27.2, 14.7 and 40.6 per cent over non-solarized control. The increase 

in content of above nutrients could be mainly attributed to the effect of higher 

soil temperature observed under TPE resulted in faster degradation of organic 

matter and increas~ solubility of nutrients. Mobilization of nutrients from the 

organic matter took place by micro organisms due. to congenial environment 

provided by tarping during the first week of solarization and also microbes after 

death might have added to the nutrient pool. Under plastic film, higher soil 

moisture (Table 8), resulted in solubilizing the nutrients, which might have 

moved upwards by capillary movement and increase in pH might have made the 

nutrients available (Heynes, 1987). These results are akin to those reported by 

Chen and Katan (1980), Staplet9n et al. (1985), Patel (1994 ), Patel and Patel 

(1997), Basvaraj (1998), Mudalagiriyappa et al. (1999c), Lalitha (1999) and . . . . . . . . . 

Khulbe (2000). 

5.2.1.4 Microbial population 

The·mic~o~i~; p~p~la~ioii (~~{al ~rigi, bacteri~ and· actincimycetes) of soil was 

affected by various treatments just after soil solarization and after harvest of 

crop. It was observed ( Table..sl2 and 13 ) that SS with TPE 0.25 mm for 45 days 

resulted in reduction of the fungal, bacterial and actinomycetes . population 

substantially, to the tune of 31.7, 14.1 and 16.3 per cent, respectively, when 

assessed just after SS. After harvest of groundnut, microbial population was 

reassessed and there was almost complete recovery and substantial increase 
~ 

was observed in most ofi:ases. This is obviously due to'thermal inactivation of 

this micro flora as they could not tolerate the impact of increased soil 

temperature (Table 7), which is more lethal to propagules existing at different 

niches in soil. Similar observations have also been reported by many researchers. 

Reduction in fungal population was reported by Cartia (1987), Lalitha (1999), 

Mudalgiriappa et al., (1999c) Khulbe (2002) and Desai and Dange (2003) to 

the tune of 53.0, 53.8, 68.57, 80.0 and 67.25 per cent, respectively. While 50.0 

per cent reduction in bacterial population as well as actinomycetes were also 
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reported by Arora (2004). Thereafter, there was substantial increase in fungal, 

bacterial and actinomycetes population during the growth of groundnut (Table 

13). This increase in microbial population is might be due to favourable 

condition available during growth period of crop for multjplication of microbes. 

Lalitha (1999) also reported more number of fungai and bacteria at harvest of 

groundnut. Similar observations were reported in different crops by Stapleton 

and Devay (1986), Stapleton (1991), Khulbe (2002) and Arora (2004). 

5.2.2 Weed growth 

The effect of various treatments on count and dry weight of weeds, 

weed control efficiency and weed index in groundnut are discussed here . 

. . Dry weed biomass at.harvest (Table 22) and count and dry weight of 

weeds was recorded maximum in weedy check due to. uncheck weed growth. . . . . . . . . 

Whereas, reduction in· dry Weed biomass at harvest was recorded in weed free 

(1.34. q ha"1 
) and TP.E 0,025. mm.for. 45 days (.2 .. 14 _.q ha·\ which.was to the 

turie of 94.J arid 90'.9 per ~e~t, respecti~ely o~er ~e-~dy ch~ck. This w~s d~c· to 

the lowest weed count and dry weight of weeds was recorded in these treatments 

(Table 14 to 21 ). The lowest weed count and dry weight of weeds was 

recorded in weed free treatment. Reduction in weed count was observed to the 

tune of 96.7, 96.3, 94.5 and 95.7 per cent in grasses; 96.3, 95.7, 96.0 and 83.3 

per cent in broad leaved; 80.9, 88.4, 82.7 and 66.7 per cent in sedges and 87.7, 

92.5, 90.5 and 92.4 per cent in total weeds, whereas reduction in dry weight of 

weeds to the tune of 98.2, 94.7, 92.1 and 95.1 per cent in grasses, 94.l, 94.4, 

94.3 and 95.8 per cent in broad leaves, 95.9, 80.2, 71.2 and 74.0 per cent in 

sedges and 84.7, 92.4, 90.0 and 90.9 per cent in total weeds was recorded over 

weedy check at 30, 60, 90 DAS and harvest, respectively. This was because of 

nature of treatment i.e. four weeding were carried out and no weed was allowed 

to grow. Thus, weed free conditions was found to be the best treatment for weed 

control, but it is labourious, time consuming and costly operation. 

I . 
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Next in line for reducing weed number and dry weight of weeds was soil 

solarization with TPE 0.025 mm for 45 days, which reduced the weed count to 

the tune of 90.4, 93.7, 92.8 and 93.6 per cent in grasses; 95.8, 94.8, 92.4 and 

86.9 per cent in broad leaved ; 78.3, 87.7, 79.7 and 67.9 per cent in seqges; 

93.6, 90.5, 88.6 and 83.5 per cent in total weeds compared to weedy check at 

30, 60, 90 DAS and harvest , respectively. Similarly the TPE 0.025 mm for 45 

days also recorded the reduction in dry weight of grasses by 93.9, 93.9, 91.3 and 

94.30 per cent; of broad leaved by 91.8, 91.9, 90.9 and 86.2 per cent; of sedges 

by 82.6, 78.7, 67.1 and 71.3 per cent and total weeds by 92.6, 91.1, 88.1 and 

88.8 per cent at 30, 60, 90 DAS and harvest over weedy check, respectively. 

The extent of reduction in weed count and dry weight of weeds at all the 

s!ages was in the order ofT:PE.O.Q25 mm for 45.days >.TPE 0.050 rnm for 45 
' ' . . . . . . 

days > TPE 0.025 mm for 30 days > TPE 0.050 mm for 30 days > TPE _0.025 

mm for 15 days > TPE -0.050 mm ·for· J.5 days > a11d weedy check. Rise in 

temperature maxima was also in the same orde~·. T4e in~rease in temperature. to 
' ' ' ' . . . ' . . . . . . . . . . . . .· . 

lethally higher ·levels by TPE 0:025 mni with longer duration mighi have 

affected the viability of weed seeds present in the soil to a greater extent. Braun 

et al., (1987) also reported reduction in count of weeds up to harvest of 

groundnut with the TPE for 40 or 60 days. 

Comparing the reduction in weed count and dry weight of weeds of 

grasses, broad leaved, and sedges, it was observed (Table 14 to 21 ) that the 

extent of reduction was more in board leaved than in grasses . This might be due 

to susceptibility of broad leaved to solarization because of the thinner seed coat 

(Reddy et a/.1998). Lower efficiency of solarization in controlling perennials 

with underground propugules was also observed by Braun et al.(1988), Regone 

and wilson (1988) and Stapleton and Garza-Lopez (1988). 

From above results, it is evident that solarization with TPE 0.025 mm 

for 45 days is highly effective in reducing weed number and dry weight of weeds 

(Table 14 to 21). This reduction in weed population and dry weed biomass due 

to SS could be attributed to indirect killing of the weed seeds weakened by sub 

} , 
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lethal heating through microbial activity, direct killing of the seed stimulated to 

germinate in the moistened mulched soil and killing of germinating seeds, 

whose dormancy is broken in the heated soil. Reduction in weed dry weight at 

harvest of groundnut was also reported by Habeeburrahaman ( 1992), Biradar et 

al. (1997), Mudalagiriyappa et al., (1999) , Lalitha et al., (2001), Sundari and 

Suresh kumar (2003) and Nanjappa et al.,(2005) to the tune of 80.0, 94.2 , 

82.0 , 88.9, 91.6 and 71.2 per cent due to TPE 0.050 mm for 40 to 60 days, 

respectively. 

Maximum WCE (Table 22) was recorded in weed free (95.17 per cent) 

followed by TPE 0.025 mm for 45 days (90.92 per cent). This might be due to 

continuous weed free conditions in weed free treatment as well as significantly 

. effeqiv.e c.ontroLofweeds m1der TPE 0.025 mm for 45 days.to the tune of 93.61, . . . ' . . . . 

86.9, 67.9 and 83.5 per cent in grasses, broad leaved, sedges and total weeds as 
. . . . . . 

compared to weedy check, respectively (Table 18 to 21 ). These .results·are· 

corroborative with the findings ofBiradar et al., (1997), Mudalagiriyappa et. al., 

(i99s)~ .. Liti~ha ·~t al.,. (20.01), ~oum~a ~t .al., C2003 ) ~s w~ll as. Sundari m~d 
Suresh kumar (2003) in groundnut crop. While, the weed index was noted 

minimum with TPE 0.025 mm for 45 days (-0.80). Mudalagiriyappa., (1998) 

also reported lower weed index in groundnut due to SS. 

Remarkable reduction in weed count and dry weight of weeds was 

observed during 2003-04 in spite of more rain during crop growth periods 

compared to 2004-2005 ( Table 1 and 2). This is mainly attributed to more 

number of days with higher soil temperature maxima exceeding 50 °c with 88.9 

per cent frequency during solarization and there was less gap between SS and 

sowing of groundnut. 

5.2.3 Yield of groundnut 

The differences in pod yield were ·found significant due to different 

treatments during both the years as well as in pooled data (Table32). Pod yield 

of groundnut was recorded higher in soil solarization with TPE 0.025 mm for 45 

I . 
·11:''1 
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days (30.14, 25.22 and 27.68 q ha-1
) followed by weed free (28.55, 25.22 and 

26.88 q ha-1
) over weedy check (10.58, 9.94 and 10.26 q ha-1

) in first year, 

second year and in pooled results, respectively. This increase in pod yield was to 

the tune of 184.9, 153.7 and 169.8 per cent with TPE 0.025 mm for 45 days 

followed by weed free (169.8, 153.7 and 161.9 per cent) over weedy check in 

first year, second year and in pooled results, respectively. Yield increase in TPE 

0.025 mm for 45 days could be attributed to increase in the main contributor 

like number of pods ( 22.24 planf1 
), pod weight (20.23 g planf1

) and test weight 

(55.0 g planf1), which is closely followed by weed free for number of pods 

( 22.08 planf1
), pod weight (19.55 g planf1

) and test weight (54.25 g ). Higher 

dry matter accumulation in pods (Table 29 ) observed in these treatments might 

havy h!!lped in. proper filling pf pods. through better. developmen~ of kernels and.· 
.. . : . . .. . . 

thus increasing the test weight. This leads to increase the shelling percentage 

recorded in TPE 0.025 mm for 45 days (70.63 %) and weed ·free (68.75 %). 

Biradar (1.996), Mudalagiriyappa et al., (l 999) and. Lalitha. (J 999) have also . 

ob~e~ed hi~e; ~hell~~ ·p~r~e~t~ge. due t~ ~PE 0.050 inm. for 45 to 60 days. 

This higher yield could also be attributed to higher content of plant essential 

nutrients viz. N, P, K, S, Fe, Mn, Zn and Cu in groundnut haulm (Table 34 and 

35 ). This might be due to higher WCE and dry matter accumulation as well as 

improvement in the availability of nutrients under soil solarization, which 

contributed towards growth and development of plant. 

Yield increase in TPE for 45 days and in weed free situation was also 

observed by Yuduraju and 

Mudalagiriyappa et al., (1999), 

Ahuja (1990), Biradar et al., (1997), 

Lalitha et al.,(2001), Soumya et al., (2003), 

Sunderi and Sureshkumar (2003), Agresco report (2003-04) and Nanjappa et 

al.,(2005). Minimum pod yield (10.26 q ha-1
) was recorded under weedy check, 

which might be due to unchecked weed growth and decrease in yield attributes 

viz., number of pods (Table 32 ), pod weight (Table 32 ), test weight (Table 33 ), 

shelling percentage (Table 33 ) and kernel yield (Table 33 ). This might be due 

to unhealthy competition between crop, plant and weeds with respects to 

- .1 
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moisture, space and nutrients under weed check. Yield reduction in groundnut 

under uncontrolled weed situations was also observed earlier by Murthy et al. 

(1992), Biradar (1996), Mudalagiriyappa et al., (1999) and Lalitha et al.; (2001). 

The maximum haulm yield (Table 32) in TPE 0.025 mm for 45 

days ( 48.39 q ha"1
) and weed free ( 46.93 q ha.1

) could be attributed due to least 

competition with weeds as well as vigorous crop growth (Plate 2) as seen in the 

form of taller plants (Table 23), more number of branches (Table 23), more 

number of leaves (Table 24), leaf areas (Table 25) and higher dry matter 

accumulation in plants (Table 27 to30 ). This increase in haulm yield at harvest 

under TPE 0.025 mm for 45 days and weed free was to the tune 128.2 and 121.3 

per cent over weedy check. The per cent increase in plant height and number of 

branches at harvest.was 49.5 and 66.J per. cent under TPE 0.925 mm forA5 days .. . . . ... . . ... . 

and 44.2 and 62. 7 per cent'under weed free, respectively over weedy check. 

The per cent increase in leaf area of groundnut due to TPE 0.025 mm for 45 days 

as well as in weed free over. ~eedy _c,heck. at. harv.es~ was 9_5,.6 per cent and 92.5 
. . " . . . . . : . . . . . . . 

per cent, respectively. This was consequent to 'the lillcuriant vegetative growth 

initially due to non competition between weeds and crop in cultural practices 

treatments and high temperature in thinner TPE affected weed seed germination 

and induced weed suppression in solarized plots. The increased number of 

leaves, leaf area and LAI mainly attributed to higher leaf retention even at 

harvest. 

The increase in total dry matter accumulation in TPE 0.025 mm for 45 

days and in weed free at harvest was to the tune of I 06.5 and 95. l per cent, 

respectively, compared to weedy check. This was an additive effect of higher dry 

matter accumulation in leaves, stem and pods as observed in groundnut under 

-TPE 0.025 mm for 45 days and weed free. Better growth of groundnut in terms 

of increased availability of macro and micro plant nutrients as well as 

reduction in weed growth might have helpful in the better availability of growth 

resources to the crop with longer duration of solarization. The resources 
. 

availability in turn might have been increased on account of reduction in weed 



SO DAS 90 DAS 
TPE 0.025 mm for 45 days 

(Good growth of plant and root nodules) 

50 DAS 90 DAS 
Weed free 

(Good growth of plant and root nodules) 

50 DAS 90 DAS 

Weedy check 

(Poor growth of plant and root nodules) 

Plate 2: Performances of groundnut crop under 

TPE 0.025 mm for 45 days, weed free 

and weedy check at 50 DAS and 90 DA 
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growth by higher temperature under TPE 0.025 mm for 45 days and absence of 

weeds in weed free plots at all the growth stages of groundnut, which drastically 

reduced the competition for growth factors, and it helped the crop to put forth 

more number of leaves, expose more leaf area for harvesting solar energy and 

thus accumulating more dry matter. These findings are in accordance with those 

reported by Habeeburrahaman (1992), Biradar et al., (1997), Mudalagiriyappa et 

al., (1999a), Lalitha et al., (2001) Soumya et al,.(2003) Agresco report (2003-

04) and Nanjappa et al.,(2005). 

The increase in dry weight of root nodules per plant at 90 DAS under TPE 

0.025 mm for 45 days and in weed free (Plate 2) was to the tune of 140.0 and 

120.0 per cent, respectively compared to weedy check, which might be due to 

minimum weed competition resulted in better growth of root nodules and plants. 

Mudalagiriyappa et al., (1999 c) and Lalitha (1999) also reported higher dry 

weight of root nodules in groundnut due to soil solarization. Soil solarization has 

several modes of action including thermal inactivation of weed seeds, weakening 

of propagules and altering the plant root environment, which results in better 

crop response in terms of increased growth (Cheri and Katan, 1980; Stapleton 

and Devay, 1986). 

The minimum haulm yield (Table 32 and Plate 2) in weedy check (21.20 q 

ha- I) attributed to least growth attributes of plants might be due to maximum 

competition between weeds and crop for growth resources. 

The highest oil content ( Table 33 ) was obtained under TPE 0.025 mm 

for 45 days ( 48.96 per cent) followed by weed free ( 48.49 per cent) over weedy 

check ( 43.64 per cent). This respective increase in oil content was to the tune 

12.2 and 11. I per cent over weedy check, which might be due to higher shelling 

per cent and kernel yield. This is in agreement with the findings of Yaduraju 

and Ahuja (1990), Biradar (1996) and Mudalagiriyappa et al., (1999 b) .. 

Based on the growth and yield components of groundnut as test crop 

discussed above, it is to be emphasized that soil solarization with TPE 0.025 mm 

for 45 days reduced the weed competition and increased the availability of 
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nutrients, resulted in better growth and remarkable increase in yield attributes, 

ultimately leading to higher yields. 

5.2.4 Content of nutrients in groundnut baulm and weeds 

5.2.4.1 Content of nutrients in groundnut haulm 

Maximum content of N, P, K S Fe, Mn, Zn and Cu in groundnut haulm 

(Table 34 and 35) was observed in case of SS with TPE 0.025 mm for 45 days, 

which followed by weed free compared to weedy check (control ). The increase 

in content of N, P, K, S, Fe, Mn, Zn, and Cu in groundnut haulm due to TPE 

0.025 mm for 45 days as well as weed free was to the tune of 150.0, 114.2, 88.8, 

54.1, 139.6, 731.9, 74.2 and 52.2 per cent as well as 147.4, 114.2, 86.1, 47.5, 

117.3, 65.8, 70.2, and 51.5 per cent, respectively, over weedy check. This 

increase in content of macro and micro nutrients in groundnut haulm was might 

be due to reduction in weed growth and population altering the plant root 

environment, higher resource availability and better crop response in terms of 

higher dry matter of crop (Stapleton and Garza-Lopez, 1988; Gruenzweig et al., 

1993 ). SS is assumed to improve availability ofN, P, K as well as Fe, Mn, and 

Cu. These results are in confirmation with the findings of Patel (1994) who 

reported that content ofN, K, Fe, Mn and Cu in rice seedlings was increased by 

SS with thinner TPE. Kiran kumar el al. (2003 a) also reported maximum 

uptake ofN,P,K by tomato crop with TPE 0.05 mm for two months solarization. 

5.2.4.2 Content of Nutrients in weeds. 

From the data (Tables 36 and 37 ), it is seen that the content of P, K,S 

Fe, Mn, Zn and Cu in weeds was recorded minimum in weed free followed by 

TPE 0.025 mm for 45 day, whereas, content of nitrogen in weeds was observed 

minimum in TPE 0.025 mm for 45 days, which followed by weed free. This 

reduction in content ofN, P, K, S, Fe, Mn, Zn, and Cu in weeds due to weed 

free and TPE 0.025 mm for 45 days was to the extent of 50.9, 57.6, 29.7, 52.8, 

40.0, 54.8, 40.1 and 29.4 per cent and 51.6, 54.5, 27.3, 52.8, 39.0, 51.8, 39.1, 
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28.5 per cent , respectively over weedy check. Above results showed that weed 

free and SS with TPE 0.025mm for 45 days caused pronounced effect on content 

of macro and micro nutrients in weeds. This might be due to reduction in dry 

matter of weeds, which ultimately resulted in low uptake of nutrients. These 

findings are in agreement with the findings of Patel ( 1994) who reported the 

lowest content of P, K, Fe, Zn and Cu in weeds under SS with thinner TPE. 

Biradar (1996) also recorded lower uptake ofN, P, Kin weeds, when groundnut 

crop was solarized with TPE 0.050 mm for 60 days. Kiran kumar et al. (2003) 

reported minimum uptake of N, P, K by weeds in solarized plots with TPE 

0.050 mm for two months SS .. 

5.2.5 Weed control in aftermath potato 

Maximum reduction in dry weed biomass at harvest (Table 38) was 

recorded in weed free ( 1.73 q ha-1 
), TPE 0.025 mm for 45 days( 2.30 q ha-1 

) 

and hand weeding twice plus earthing up (2.48 q ha-1), which was to the tune of 

86.6, 82.2 and 80.8 per cent, respectively over weedy check in pooled results. 

This reduction was observed in above treatments due to significant reduction in 

weed count and dry weight of weeds at 30, 60 DAS and harvest in both the 

years. 

The lowest weed count and dry weight of weeds at harvest was recorded 

due to weed free. The reduction in weed count was to the tune of 87.4, 78.6, 

70.8 and 78.9 per cent in grasses, broad leaved, sedges and total weeds at 

harvest ( Table 40 ). While, reduction in dry weight of grasses, broad leaved, 

sedges and total weeds was to the tune of81.4, 86.4, 73.9 and 81.1 per cent over 

weedy check at harvest, respectively (Table 4 3 ). This was because of no weed 

allowed to grow due to nature of treatment. Thus, weed free conditions proved to 

be the best treatment for weed dry weight, but it is laborious, time consuming 

and costly operation. 

Next most effective treatments for reducing weetl number and dry weight of 

weeds was soil solarization with TPE 0.025 mm for 45 days, which reduced the 
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weed count (Table 40) to the tune of 85.7, 83.1, 71.2 and 79.4 per cent in 

grasses, broad leaved, sedges and total weeds at harvest compared to weedy 

check, respectively. Similarly the TPE 0.025 mm for 45 days, also recorded 

75.6, 81.2, 71.6 and 76.8 per cent reduction in dry weight (Table 43) of grasses, 

broad leaved, sedges and total weeds at harvest over weedy check, respectively. 

Owing to the long weed free condition, there was significant reduction in 

weed dry biomass at harvest, resulted in considerable increase in weed control 

efficiency in potato (Table 38). Maximum WCE was recorded in weed free 

(86.96 per cent), followed by TPE 0.025 mm for 45 days (82.2 per cent ) and 

hand weeding twice plus earthing up (80.69 per cent ). These results are 

corroborative with the findings of Mudalagiriyappa et al., (1999d) and Soumya 

et al., (2004). 

From the above results, it is evident that solarization with TPE 0. 025 mm 

for 45 days is highly effective in reducing weed number and dry weight of weeds 

in second season. This type of reduction in weed population and dry weed 

biomass due to SS could be attributed to indirect killing of the weed seeds 

weakened by sub lethal heating through microbial activity, direct killing of the 

seed stimulated to germinate in the moistened mulched soil; and killing of 

germinating seeds whose dormancy is broken in the heated soil. Similar results 

with weed control for longer periods i.e. second season were obtained in 

sequential crop through solarization as reported by Mudaalgiriyappa (1998) in 

French bean after groundnut, Mudalagiriyappa et al., (1999) in potato after 

groundnut, Singh et al., (2000) in wheat after soybean, Lalitha et al., (2001) in 

tomato after groundnut and Soumya et al.,(2004) in potato after groundnut 

reported significant reduction in weed dry weight due to TPE 0.050 mm for 45 

days at harvest in potato after groundnut. 

Between these two years study, comparatively better reduction in weed 

count and dry weight of weeds was observed in 2003-04. This was mainly 

attributed to more number of days with higher temperature maxima (Table 7 and 
I 

Appendices - I & II) during solarization and less weed infestation in preceding 

crop. 
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5.2.6 Growth and yield of aftermath potato 

TPE 0.025 mm for 45 days, weed free and hand weeding twice plus earthing 

up recorded maximum plant height (Table 45 ) at harvest in potato over weedy 

check, which was to the tune of 52.6, 44.8 and 51.8 per cent respectively. 

Higher leaf area (Table 46 ) over weedy check was noted under TPE 0.025 

mm for 45 days, hand weeding twice plus earthing up and weed free to the 

extent of 93.4, 91.9, and 87.4 per cent at 60 DAP and 89.1, 88.5 and 80.4 per 

cent at 90 DAP, respectively. The increase in plant height and leaf area under 

these treatments was mainly attributed consequent to the luxuriant vegetative 

growth ( Plate 3 ) due to the less weed emergence and induced weed 

suppression. SS with thin TPE has been found to enhance growth of crop plants, 

which could be attributed to chemical and biological changes in the soils and 

less weed crop competition, whereas, in hand weeding twice plus earthing up 

due to weeding was carried out at 20 and at 40 DAP with earthing up at 40 DAP 

and in weed free due to regular weeding at 20 days interval. There was higher 

leaf retention even at harvest. These findings are in accordance with the findings 

of Mudalagiriyappa el al.,(1999d) and Soumya el al., (2004) with TPE 0.050 

mm per 45 days in succeeding potato crop. 

Plant height and leaf area were recorded minimum under weedy check. 
, 

This might be due to the severe competition by weeds for resources during crop 

weed competition period which made unavailability of nutrients, space and 

moisture in required quantity to crops which reflects on the crop growth. Similar 

results were also recorded by Patel (2002) in potato at S.K.Nagar. 

It is evident from the Table 48 that maximum total tuber yield of potato 

was registered underTPE0.025 mm for 45days (31.12,29.76and30.44t 

ha-1 
), followed by hand weeding plus earthing up ( 30.29, 28.71 and 29.50 t 

ha-1 
) and weed free ( 29.48, 27.63 and 28.56 t ha-1 

) in first year, second year 

and in pooled results, respectively. This increase in total tuber yield was to the 

tune of 130.9, 165.7 and 146.4 percent in TPE 0.025 mm for 45 days, followed 
I ' 

by hand weeding plus earthing up 124.4, 155.9 and 137.8 per cent and weed 
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TPE 0.025 mm for 45 days(Good growth of plant 

HW twice+ earthing up( Good growth of plant) 

Weedy check 
(Poor growth of plant ) 

Plate 3: Performances of succeeding potato crop 
under TPE 0.025 mm for 45 days, HW tw1 e 

+ earthing up and weedy check at 60 DAS 
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free 118.7, 146.3 and 106.8 per cent over weedy check in first year, second year 

and in pooled results, respectively. The increase in total potato tuber yield under 

above treatments was consequence of their favourable effect on growth 

components viz. plant height, number of leaves and leaf area are indicators of 

better availability of growth resources, which ultimately helped in better 

translocation of metabolites to the tubers. The resource availability in turn might 

have been increased on account of reduction in weed growth by higher 

temperature achieved in those treatments is an end results of their favourable 

effect on yield components, such as number of tubers per plant, tuber weight 

plant and size of tubers. 

The numbers of tubers per plant was recorded higher due to TPE 0.025 

mm for 45 days, hand weeding twice plus earthing up and weed free over weedy 

check, which was to the tune of 49.8, 46.3 and 38.8 per cent, respectively. 

Likewise, the increase in tuber weight per plant under TPE 0.025 mm for 45 

days, hand weeding twice plus earthing up and weed free over weedy check, 

was to the extent of 85.2, 81.8 and 79.4 per cent, respectively. 

With regards to grade wise tuber yield (Table 47), TPE 0.025 mm for 45 

days recorded higher yield of large size tuber (139.0 per cent) and medium size 

(228.5 per cent ) compared to weedy check. Whereas, yield of small size tuber 

(90.l per cent) was higher in weed free than weedy check. These, grade wise 

higher yield reflect in total tuber yield production. Better development of tubers 

due to higher leaf number, leaf area and haulm yield in a situation of lesser weed 

competition might have been contributed in higher number of tuber and tuber 

weight per plant as well as grade wise tuber yield, which in turn recorded higher 

total tuber yield by these treatments. 

Based on growth and yield of potato , it is evident that solarization with 

TPE 0.025mm for 45 days resulted in great improvement in growth as a result 

remarkable increase was observed in various yield components, ultimately 

leading to higher yield. Tpe increase in yield of succeeding potato crop after 

groundnut as a result of weed control through solarization in concomitant to 

those reported by Mudalagiriyappa et al, (1999 d) and by Soumya et al., (2004). 
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Yield increase in sequential crop by solarization was also reported by 

Mudalagiriyappa (1998) in French bean after groundnut, Singh et al. (2000) in 

wheat after soybean and by Lalitha et al. (2001) in tomato after groundnut. 

The reduction in weed growth due to SS treatments and the associated in 

improvement of growth and increase in yield was better during 2003-04 as 

compared to 2004-05. This might be mainly because of the prevalence of higher 

temperature during 2003-04. This might have also helped the crops to put forth 

maximum growth before weeds seeds present in the soil could germinate fully. 

5.3 Correlation study 

It is seen from the data in Table 49 that pod yield of groundnut had the 

highly positive correlation with growth components i.e. plant height, number of 

branches, number of leaves, leaf area, LAI and total dry matter accumulation 

as well as yield attributes viz., number of pods per ·plant, pod weight per plant , 

shelling percentage, test weight, kernel yield and weed control efficiency. While, 

weed count, dry weight of weed and dry weed biomass was negatively 

correlated with pod yield of groundnut. 

5.4 Economic evaluation 

Perusal of data in table 50 indicated that the highest net return (137513 Rs 

ha-1), BCR (2.61), system productivity ( 92.79 kg ha -1day-1 
) and profitability 

(376.7 Rs ha -1day-1 
) were registered in TPE 0.025 mm for 45 days, followed by 

hand weeding twice plus earthing up (129260 Rs ha~1), (2.80), (89.07 kg 

ha-1day-1 
) and (354.1 Rs ha -1day -1), respectively, and by weed free (127522. 

Rs ha"1), BCR (2.41), (87.17 kg ha-1day-1
) and (349.8 Rs-1 ha -1day -1), 

respectively. The lowest net return (10700 Rs ha-1
), BCR (1.13), system 

productivity (37.23 kg ha -1day-1
) and profitability (29.3 Rs ha -1day-1

) was 

recorded under weedy check. 
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5.5 Future line of work 

The results of present investigation suggested that further elaborate 

research is needed in the following aspects to obtain insight in to the soil 

solarization technology. 

I. As there is a possibility of solarized plots being contributed with weed 

seeds by irrigation, efforts can be made to know the extent of such 

contribution. 

2. Integration of SS with other methods such as inclusio~~n~.or two hand 

weeding after sowing and post emergence herbicidal· 0,~~weed control 

3. Biological activity and oxygen diffusion rate in soil needs to be estimated 

to know the exact reason for changes in biological and soil nutrient status 

after. SS. 
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VI. SUMMARY AND CONCLUSION 

An experiment was conducted during 2003-04 and 20004-05 on loamy sand 

soil of Agronomy Instructional Farm, C.P. College of Agriculture, 

Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar to study 

the effect of Soil solarization on weed control, growth and yield of groundnut­

potato crop sequence in conjunction with cultural and chemical method of weed 

control under North Gujarat Agro climatic condition. Treatments consisted of two 

thicknesses of TPE (0.025 mm and 0.050 mm) with three durations of soil 

solarization (15, 30 and 45 days) along with cultural (weed free and hand weeding 

twice plus earthing up) as well as chemical method (Pendimethalin for groundnut 

and Metribuzin for potato each @ 1.0 l<:g ha"1
) of weed control with standard 

weedy check as control were ·studied in randoinized ·block "desigri with four· 

replications. The climatic conditions were almost favourable for both the crops 

during both the years. The salient findings obtained with respect to treatment;; 

effects presented and discussed in the. foresa!d chapters a.n4 the salient .features are 
•'. . 

summarized hereunder: 

Soil solarization: 

I. . Significantly higher soil temperature (53.5°C and 5 i.3°C at 5 and I 0 cm 

soil depth, respectively) was recorded under TPE 0.025 mm for 45 days at 

all the DAPS than non solarized. 

2. All solarized treatments retained higher mean soil moisture content at 

deeper depth compared to shallow soil depth and as duration increased, 

soil moisture content decreases. ------ - --------3. Soil solarization with TPE 0.025 mm for 45 days had the lowest soil 
~--organic carbon content, available sulphur and Zn compared to weedy 

check. 

4. Soil solarization with TPE 0.025 mm for 45 days improved available 
' 

nutrients (nitrogen, phosphorus and potassium) in soil over non solarized, 

except TPE 0.050 mm for 45 days in case of available nitrogen. 



Summary atuf concfusian 

5. The available nutrients (Fe, Mn and Cu) content was increased under 

TPE 0.025 mm for 45 days over all _.other treatments, but it was at par 

---------- ---with TPE 0.050 mm for 45 days, whereas, the available Zn content was 

decreased under TPE 0.025 mm for 45 days barring TPE 0.050 mm for 

45 days. 

6. All soil solarization treatments caused significant reduction in fungal, 

bacterial and actinomycetes population as compared to non solarized 
~ --treatment, but higher reduction was observed under TPE 0.025 mm for 45 

days just after soil solarization. While at harvest of groundnut, there was 

an improvement in microbial population under all soil solarization 

treatments 

Groundnut: 

7. Grasses, broad lea_ved, sedges and total weeds population at 30 and 60 

DAS was decreased under weed free as compared to all other treatments, ----------- - --
but it was at par with hand weeding twice plus_ earthing up ~mcl TPE_ 0.025 

mm for 45 days. 

8. There was significant reduction in weed count of grasses, broad leaved, 

sedges and total weeds population at 90 DAS and harvest due to weed 

free over all other treatments, which was at par TPE 0.025 mm ror 45 

days. 

9. With regards to dry weight of weeds at 30 and 60 DAS, there was 

significant reduction in grasses, broad leaved, sedges and total weeds 

under weed free followed by hand weeding twice plus earthing up and 

TPE 0.025 mm for 45 days . 
. ----- ) 

10. Dry weight of grasses, broad leaved sedges and total weeds. at 90 DAS · ( 

and harvest was decreased under weed free as compared to all other \_ 

treatments, which being at par with TPE 0.025 mm for 45 days. 

11. Comparing the broad leaved and grasses, the extent of reduction due to 

soil solarization with TPE 0.025 mm for 45 days was more in case of 

broad leaved weeds than grasses. 
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12. )'.eed free causing maximum extent of dry weed biomass reduction, 

/~_hich was similar to that of soil solarization with TPE 0.025 mm for 45 

days compared to all other treatments. 

13. /Weed free treatments had maximum weed control efficiency compared 

/ to all other treatments,followed by soil solarization with TPE 0.025 mm 

for 45 days. 

14. Soil solarization with TPE 0.025 mm for 45 days had the lowest weed 

/ index as compared to all other treatments, while weedy check had the 

/ highest weed index l followed by ;PE ·0.025 mm for 15 days and TPE 

0.050 mm for 15 days. 

1yMaximum plant height per plant was found under TPE 0.025 mm for 45 

r days at 30 DAS and harvest, but it was equal with.weed free.. . .. : . 

16.~aximum number of branches per plant was noted under TPE 0.025 mm 

. ( for 45 days at 30· DAS and harvest, being at par with weed free, hand 

. weeding twice plus earthing up and TPE 0.050 mm. for 45 diiys ... 

· Ii. 'In case of number. of leaves per plant in groundnut at 30, 60, 90 DAS.and 

/ harvest, it was found maximum in TPE 0.025 mm for 45 days over all 

other treatments except weed free, hand weeding twice plus earthing up, 

TPE 0.050 mm for 45 days and pendimethalin 1.0 kg ha·1
. 

18. Maximum leaf area and leaf area index per plant at 30, 60, 90 DAS and 

/ harvest was registered in TPE 0.025 mm for 45 days as compared to all 

other treatments, but it was statistically at par with weed free. 

19. TPE 0.025 mm for 45 days had maximum dry matter accumulation in 

/ leaves and stem per plant at 30, 60, 90 DAS and harvest being at par with 
/ weed free. 

20./Dry matter accumulation in pods per plant at 60, 90 DAS and harvest was 

registered maximum in TPE 0.025 mm for 45 days as compared to all 

other treatments, barring weed free. 
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21. Maximum total dry matter accumulation per plant at 30, 60, 90 DAS and 

. harvest was recorded under TPE 0.025 mm for 45 days over all other 

/ treatments, however,it was at par with weed free. 

22.. Higher number of root nodules per plant was recorded in TPE 0.025 mm 

for 45 days, but it was equal to that of weed free. Whereas, at 90 DAS, it 

was observed higher under TPE 0.025 mm for 45 days, which was at par 

with weed free and TPE 0.050 mm for 45 days. 

23. Dry weight of root nodules per plant was noted ma_ximµm under TPE 

1 
0.025 mm for 45 days at 60 DAS and 90 DAS over all other treatments, 

/ except weed free. 

24. Maximum number of pods and pod weight per plant was observed under 

TPE 0.925 mm for 45 days compared to all other treatments, except weed 

free. 

25. ·Significantly. the maximum pod yield was recorded under TPE 0.025 mm 

_;for 45 days (30.,14 q ha-1
) over all other treatments in pooled results, but it 

I . . . . . 

I 'was at"par with weed free (28.55 q im·' ). Likewise the maximum haulm 

yield was registered under TPE 0.025 mm for 45 days compared to all 

other treatments; however,it was at par with weed free and hand weeding 

twice plus earthing up. 

26. Higher shelling percentage, test weight and kernel yield was recorded 

under TPE 0.025 mm for 45 days and found superior as compared to all 

other treatments, but it was at par with weed free. 

27. In case of oil content in groundnut, it was recorded higher under TPE 

0.025 mm for 45 days, which was found at par with weed free, hand 

/ weeding twice plus earthing up, TPE 0.050 mm for 45 days, 

pendimethalin 1.0 kg ha·' and TPE 0.050 mm for 45 days. 

28. Content of nitrogen, phosphorus, potassium and sulphur in groundnut 

haulm was increased under TPE 0.025 mm for 45 days over all other 

treatments; howeve5it was at par with weed free. 
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29. Content of Fe, Mn, Zn and Cu in groundnut haulm was improved under 

TPE 0.025 mm for 45 days over all other treatments, but it was found ,., 
equal with weed free treatments. 

30. Soil solarization. with TPE 0.025 mm for 45 days and weed free was 

,,/equally effective for reductioo of nitrogen, phosphorus, potassium and 

sulphur uptake in weeds as compared to all other treatments. 

31. Content of Fe, Mn, Zn and Cu in weeds was decreased under weed free 
,' 

' over all other treatments, which being at par with TPE 0.025 mm for 45. 
I 

days. 

Potato: 

32. Higher reduction was observed in grasses, broad leaved, sedges and total 

weeds.popuJafam at 30 and 60 DAS and harvest due to weed free, which 
/ . 

wa.s'at par with hand weeding twice plus earthing up and TPE 0.025 ni.ni .. , . 
I' 

· ifor·45 days. · ·. , . · 
/' 

33 .. Witn regards .to dry weight of weeds at 30 and 60 DAS and harvest, there ·I : .· .. ·. ·. . . . 
was significant reduction in grasses, broad leaved, sedges and total weed 

/ 
' followed by hand weeding twice plus earthing up and TPE 0.025 mm for 

45 days . 

.34. Weed free noted maximum reduction of dry. weed biomass and it was 
/ 

I similar to that ofTPE 0,025 mm fo~. 45 days and hand weeding twice plus 

earthing up as compared to all other treatments. 

35. Weed free treatment recorded maximum weed control efficiency , 
' 

followed by soil solarization with TPE 0.025 mm for 45 days and hand '"\ 

. weeding twice plus earthing up over all _other treatments 

36.· Maximum plant height at 30 DAS and harvest was noted under TPE 

0.025 mm for 45 days as compared to all other treatments except weed 
. ' .--... .. - - '-...... 

free, hand weeding twice plus earthing up, TPE 0.050 mm for 45 days 

and metribuzin 1.0 kg ha-1
• 
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37. More number of leaves and leaf area per plant at 60 and 90 DAS was 

regz·ste .ed
0

under TPE 0.025 mm for 1.5 days over all other treatments, but 
~-

iv as found statistically at par with weed free, hand weeding twice plus 

/earthing up and TPE 0.050 mm for 4? days. 

38. Number of tuber and tuber weight per plant was.recorded significantly 
/ 

/ ~aximum under TPE 0.025 mm for 45 days as compared to all other 

treatments, except hand weeding twice plus earthing up and weed free. 

39. In case of grade wise tuber yield of potato, large size and medium size 

tuber yield was registered maximum due to TPE 0.025 mm for 45 days 

over all other treatments, barring hand weeding twice plus earthing up 

and weed free. 
/ 

. 40/ With regards to small size .tuber yield, weed free produced maximum 

. /. small size _tuber as c_ompared to a_ll other treatments, which was at par 

· with hand wet;ding twice plus earthing up; TPE ·0.025 mm for 45 days 

/42. 

and TPE ,0.0~0 n:im. for 45 .4ays. . -----
Significantly maxi~um total ·tuber.yield of p~tato was· se.cured under TPE 

0.025 mm for 45 days (30.44 q ha.1
) and found superior over all other 

treatments, but it was on par with hand weeding twice plus earthing up 

(29.50 q ha-1
) and weed free (28.56 q ha-1

). 

Haulm yield was produced maximum in TPE 0.025 mm for 45 days over 

all other treatments, which was statistically at par with hand weeding 

twice plus earthing up, weed free and TPE 0.050 mm for 45 days. 

Economics: 

43. The highest net return, BCR, system productivity and system profitability 

for groundnut - potato crop sequence was secured under TPE 0.025 mm 
---·----

for 45 days7followed by hand weeding twice plus earthing up and -;ced 

free.--·~ 
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Conclusion 

From the results obtained in this investigation, it is concluded that soil 

solarization with TPE 0.025 mm for 45 days increased soil temperature and 
~· --------- -- ..... _ -- - -- -----

helped in effective controlling- of weeds with better release of nutrients 
~ -~-~ 

particularly available N, P20 5, K20, Fe, Mn and err-in soil. Consequently, soil 

solarization with TPE 0.025 mm for 45 days has improved pod and tuber yield of 

groundnut-potato sequence on loamy sand ·wff-wlth }iigher net return, BCR, 
/ 

system productivity and profitability under North Gujarat Agro climatic Zone. 

. . I . 
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Appendix I: Soil temperature (° C) at 5 cm soil depth as influenced by soil ·~olarization treatments 

5 DAPS 
Treatments 

2003- 2004-
M 05 

T1 : TPE 0.025 mm 15 days 48.3 48.2 

T2 : TPE 0.025 mm 30 days 49.3 49.1 

T3 : TPE 0.025 mm 45 days 49.9 50.1 

T4 : TPE 0.050mm15 days 46.6 45.9 

Ts: TPE 0.050 mm 30 days 47.5 46.1 

T 6 : TPE 0.050 mm 45 days 47.5 43.3 

T16 : Weedy check 41.8 41.9 

S.Em± 0.49 0.63 
CD at 5°/o 1.42 1.93 
CV0/o 2.74 4.05 

DAPS =Days after polyethylene spreading 
TPE =Transparent polyethylene 

10 DAPS 15 DAPS 

2003- 2004- 2003- 2004-
M 05 M 05 

51.6 46.2 53.3 49.0 

52.5 46.9 53.5 49.3 

52.8 47.65 54.5 50.3 

49.0 44.2 51.1 48.5 

49.5 44.4 51.7 49.0 

51.6 44.9 52.4 49.5 
42.0 38.8 46.3 40.7 

0.54 0.41 0.47 0.51 
1.55 1.19 1.36 1.47 
3.08 2.61 1.87 2.21 

20 PAPS. 25 DAPS 30 DAPS 35 DAPS 

2003- 2004- . 2003- 2004- 2003- 2004- 2003- 2004-
Q.1• 05. M 05 M 05 M 05 

51.5. 51.8, 51.5 52.9 53.5 52.4 

533 53.9 53.2 53.9 55.4 55.0 55.9 57.3 

5 \ .1 51.0 50.9 50.8 52.2 51.6 

51:s. 52.5 52.0 52.3 52.8 52.8 52.8 56.4 
4i.8 42.0 '43.5 . 44.3 46.0 45.3 46.9 47.2 

0.60' 0.46. . 0.41 0.39 043 054 0.56 0.69 
1.75 1.34 1.22 . 1.17 1.26' 1.57 1.64 2.0 
2.55,. 1.96. 1.98 1.8 I 1.82 2.21 2.36 2.85 

40 DAPS 45 DAPS 

2003- 2004- 2003- 2004-
M 05 M 05 

52.9 57.4 55.4 556 

49.9 55.5 52.9 54.6 

44,5 47 47.5 47.5 

0.54 0.65 0.57 0.54 
1.56 1.87 1.66 1.58 
2.29 2.68 2.35 2.24 



Appendix II. Soil temperature (' C) at 10 cm soil depth as influenced. by soil solarization treatments 

5 DAPS 
Treatments 

2003- 2004-
04 05 

T1 : TPE 0.025 mm 15 davs 46.2 46.0 

Tz: TPE 0.025 mm 30 davs 47.I 47.0 

T3 : TPE 0.025 mm 45 days 48.3 48.1 

T4 : TPE 0.050 mm 15 davs 45.9 44.8 

T 5 : TPE 0.050 mm 30 davs 46.8 45.9 

T 6 : TPE 0.050 mm 45 days 47.I 46.9 

T10 : Weedy check 39.1 40.2 

S.Em± 0.38 0.39 
CD at 5°/o !. II 1.13 
CV% l.76 1.99 

DAPS =Days after polyeth2.28ylene spreading 
TPE =Transparent polyethylene 

10 DAPS 15 DAPS 

2003- 2004- 2003- 2004-
04 05 04 05 

44.8 45.8 48.0 45.60 
45.0 46.9 49.0 46.9 

47.8 48.1 49.9 47.7 

43.6 44.9 49.9 47.7 

44.9 46.2 48.3 45.8 

45.7 46.8 49.7 46.0 
40.2. 41.3 40.9 38.6 
0.40 0.40 0.52 0.41 
1.15 1.15 1.51 1.19 
1.82 I.SO 2.33 1.91 

JL 

20 DAPS . 25DAPS' 30 DAPS 35 DAPS 

. 2003- 2004- 2003- 2004- 2003- 2004- 2003- 2004-
04 05 . 04 05 04 05 04 05 

. 50.2 Si.I 51.7' 51.0 50.7 51.4 

,5l.6 5!.6 53.0 52.6 53.0 53.3 5.15 55.20 

49,2 50.I 50.4 50.3 50.1 51.3 
49.8 51.6· 51.0 50.8 51.0 52.0 50.1 53.5 

4 t:8 4i'.4 13.9. 42.1 42.0 44.1 42.7 44.8 

0.46 0.41 0.50 0.47 0.51 0.46 0.47 0.41 
1.33 !.19 1.46 l.38 1.47 1.33 1.38 1.19 
2.07 1.84 2.24 2.12 2.28 2.04 2.13 1.79 

40 DAPS 45 DAPS 

2003- 2004- 2003- 2004-
04 05 04 05 

51.0 55.1 51.7 53.4 

48.9 53.6 50.4 51.8 

10.3 45.7 42.7 45.0 

0.47 0.48 0.45 0.48 
1.37 l.39 1.31 1.38 
2.17 2.10 2.06 2.11 
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Appendix- III Soil moisture (% ) at 0-15 cm and 15-30 cm depth of soil as· influenced by soil solarization treatments 

15DAPS 30DAPS 45DAPS 

2003-04 2004-05 2003-04 .. 20004-05 2003-04 20004-05 
Treatments 

0-15 15-30 0-15 15-30 0-15 . 15-30 0-15 15-30 0-15 15-30 0-15 15-30 
cm cm cm cm cm cni ·Cm cm cm cm cm cm 

T 1 : TPE 0.025 mm 15 days 5.93 5.70 6.63 6.18 
T 2 : TPE 0.025 mm 30 days 6.30 6.40 6.88 6.68 6.18 5.80 6'.56 6.40 
T, : TPE 0.025 mm 45 days 6.53 5.58 6.95 6.75 6.35 5.80 6.80 6.60 5.60 5.50 6.23 6.08 
T 4 : TPE 0.050 mm 15 days 6.33 6.00 6.80 6.55 
T 5 : TPE 0.050 mm 30 days 6.70 6.88 7.30 7.03 6.13 .. 6.25 6:98 6.70 
T,: TPE 0.050 mm 45 days 7.00 7.23 7.95 7.25 6.70. : 6.75 7.10 6.95 5.90 5.55 6.38 6.13 
TIO: Weedy check (control) 3.27 3.02 4.20 3.83 2.63 . 2:53 3.78 03.50 2.20 2.10 2.98 2.75 
S.Em± 020 0.19 0.18 0.17 0.15 . 0.15 . 0,17 0.17 0.13 0.10 0.19 0.17 
CDat5% 0.57 0.52 0.52 0.50 0.45 0.42 0.49 0.49 0.38 0.30 0.55 0.50 
CV% 8.58 7.45 7.04 7.14 7.26 . 7.01 7.66 6.78 7.35 6.06 8.48 8.05 

TPE :Transparent polyethylene 
DAPS : Days after polyethylene spreading 

'• 
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Appendix- IV Analysis of variance (M.S.S.) for different character:~r groundnut crop (pooled) 

Sr No. Character Replication Year Treatments Year x Treatments Pooled error 
(6 d.f.) (ld.f.) (9 d.f.) (9 d.f.) (54 d.f.) 

I Organic. carbon in soil after SS 0.24 0.39 1.48 01.11 0.03 
2 Available nitrogen in soil after SS I 72.9 I 585.90 1249.55 78.99 I 14.25 
3 Available phosphorus in soil after SS 8.43 19.31 670.99 3.71 4.44 
4 Available potash in soil after SS 2739.58 75.08 2148.04 64.14 301.31 
5 Available sulphur in soil after SS 0.28 I :62 37.16 0.32 0.20 
6 Available iron after SS 0.89 3.35 2.96 0.48 0.24 
7 Available manganese after SS 4.94 2.62 2.37 0.14 0.32 
8 Available zinc after SS 0.04 0.00 0.16 0.02 0.05 
9 Available coooer after SS 0.00 0.03 0.02 0.00 0.09 
IO Grasses weed count 30 DAS 0.70 0.03 14.10 0.34 0.14 
I I Broad leaved weed count 30 DAS 0.65 0.53 8.12 0.09 ~ 0.09 
12 Sedge weed count 30 DAS 0.20 0.03 14.37 0.47 0.10 
13 Total weed count 30 DAS ' 0.60 0.34 36.02 0.42 0.60 
14 Grasses weed count 60 DAS 0.39 4.57. 19.90 0.13 0.24 
15 Broad leaved weed count 60 DAS 0.49 1.90 11.96 0.21 0.20 
16 Sedge weed count 60 DAS 0.34 8.71 17.64 0.19 0.19 
17 Total weed count 60 DAS 0.38 14.80 47.30 0.10 0.52 
18 Grasses weed count 90 DAS 0.53 .. 7.82 31.39 1.75 0.21 
19 Broad leaved weed count 90 DAS 0.25 0.60 12.3 I 1.00 0.17 
20 Sedge weed count 90 DAS 1.82 1..31 I 0.31 0.44 0.32 
21 Total weed count 90 DAS 0.83 8.84 47.89 0.47 0.61 

Cont ... 



22 Grasses weed count At harvest 1.21 0.01 31.37 0.47 0.26 
23 Broad leaved weed count At harvest 0.29 17.14 10.41 0.54 0.17 
24 Sedge weed count At harvest 5.61 46.96 9.61 1.07 0.48 
25 Total weed count At harvest 2.17 42.69 44.00 0.79 0.69 
26 Grasses weed 30 DAS dry wt. 0.14 " 0.47 17.69 0.20 0.10 
27 Broad leaved weed 30 DAS dry wt. 0.30 0.04 7.21 0.06 0.11 
28 Sedge weed 30 DAS dry wt. 0.32 0.24 2.01 0.05 0.08 
29 Total weed 30 DAS dry wt. 0.27 0.28 24.27 0.10 0.27 
30 Grasses weed 60 DAS drv wt. 035 0.19 14.78 0.10 0.18 
31 Broad leaved weed 60 DAS dry wt. 0.08 0.71 7.45 0.03 0.06 
32 Sedge weed 60 DAS dry wt. 0.08 0.00 1.56 0.04 0.03 
33 Total weed 60 DAS drv wt. 0.27 0.79 21.90 0.17 0.27 
34 Grasses weed 90 DAS dry wt. 0.23 0.84 14.96 0.03 0.07 
35 Broad leaved weed 90 DAS dry wt. 0.23 0.18 8.77 0.24 0.07 
36 Sedge weed 90 DAS dry wt. 0.07 0.56 1.08 0.01 0.07 
37 Total weed 90 DAS drv wt. 0.21 0.46 22.56 . 0.07 0.21 
38 Grasses weed At harvest 0.45 0.20 19.67 0.02 0.11 
39 Broad leaved weed At harvest 0.27 0.0! 7.07 0.08 0.08 
40 Sedge weed At harvest 0.28 0.04 1.47 0.02 0.04 
41 Total weed At harvest 0.26 0.-01 25.85 0.06 0.26 
42 Total Weed dry wt. 4.94 24.53 372.25 1.20 0.74 
43 Weed control efficiency 164.4 I 22.52 6798.35 4.45 14.82 
44 Weed index 12.84 625.35 3361.58 142.24 6.92 
45 Plant height 30 DAS l.66 !0';'.79 22.56 l.04 0.97 
46 Plant height At harvest 212.26 586.01 267.91 5.43 35.79 
47 No. of branching 30 DAS 0.43 4.37 2.38 0.14 0.25 
48 No. of branching At harvest 0.64 !.69 4.87 0.08 0.37 

Cont. .. 



49 No. ofleaves 30DAS 0.98 I 01.30 23.29 I.I 8 1.84 
50 No. ofleaves 60 DAS 413.88 775.64 317.41 5.72 48.3 I 
51 No. ofleaves 90 DAS 281.58 638.79 223.64 6.43 44.06 
52 No. of leaves At harvest 683.93 13.94 435.92 23.47 37.50 
53 Leaf area 30 DAS 0.1 I 0.03 2.58 0.10 0.08 
54 Leaf area 60 DAS 24.21 0.46 28.72 1.69 4.19 
55 Leaf area 90 DAS 65.36 38.86 32.42 0.59 6.53 
56 Leaf area At harvest 39.05 8.63 199.30 1.71 4.88 
57 Leaf area index 30 DAS 31.0 7 .I 166.2 1.5 I 3.99 
58 Leaf area index 60 DAS 0.04 0.13 0.54 0.01 0.02 
59 Leaf area index 90 DAS 0.12 0.22 0.85 0.02 0.06 
60 Leaf area index At harvest 0.01 0.26 0.21 0.03 0.01 
61 OM of leaves 30 DAS 0.81 35.52 7.72 I.OJ 0.23 
62 OM ofleaves 60 DAS 5.68 18.10 43.08 0.41 1.35 
63 OM ofleaves 90 19.63 43.79 47.91 0.44 3.32 
64 DM leaves of harvest 32.81 149.52 88.52 7.65 3.65 
65 OM of stem 30 DAS 0.22 131.79 13.37 0.28 0.35 
66 DM of stem 60 DAS 7.1 I l.34 16.46 0.37 0.79 
67 OM of stem 90 DAS 43.29 10.53 26.57 1.08 1.33 
68 DM of stem at harvest 1.77 243.46 60.32 2.04 2.60 
69 DM of pods 60 DAS 4.69 0.94 10.46 0.38 0.72 
70 DM of pods 90 DAS 6.13 32:72 37.IO l.59 1.85 
71 DM of pods at harvest 12.65 141.01 60.12 4.17 6.33 
72 Total DM 30 DAS l.79 293.26 41.70 2.18 0.89 
73 i otal D1v1 ou UAS 37.13 21.76 192.61 4.74 6.91 
74 Total UIVl YU DAS 143.13 325.14 318.0 I 1.31 16.05 
75 Total uM at harvest 205.92 838.06 481.38 32.79 14.84 

Cont ... 



76 No. of nodule 60 DAS 59.18 1706.07 760.41 11.28 34.62 
77 No. of nodule 90 DAS 493.88 2300.51 1077.76 37.09 96.60 
78 Nodule wt. 60 DAS 0.0015 0.002· 0.001 0.001 0.001 
79 Nodule wt. 90 DAS 0.006 0.001 0.009 0.001 0.001 
80 No. of pods 9.04 1140.65 100.55 3.28 4.18 
81 Pod weight per plant 3.41 605.55 84.28 8.23 2.38 
82 Pod yield 27.12 321.98 254.46 6.50 7.60 
83 Haulm yield q ha-· 119.90 1182.38 776.50 18.79 30.76 
84 Shelling percentage 93.73 725.89 240.14 19.12 10.31 
85 Test weight 13.27 2548.15 147.05 20.90 11.32 
86 Kernel yield kg ha-· 44.30 263.98 146.67 3.51 2.12 
87 Oil content pooled 7.66 5.67 28.82 0.59 2.56 



Annendix- V Analysis of variance (M.S.S. )for different character of potato· crot (pooled) 

Sr No. Character 
Replication Year Treatments Year x Treatments Pooled error 

(6 d.f.) (ld.f.) (9 d.f.) (9 d.f.) (54 d.f.) 

I Grasses weed count 30 DAS 0.22 0.65 7.37 0.21 0.10 
2 Broad leaved weed count 30 DAS 0.33 0.76 5.23 0.14 0.10 
3 Sedge weed count 30 DAS 0.50 1.47 6.71 0.25 0.21 
4 Total weed count 30 DAS 2.10 4.28 52.97 0.80 0.70 
5 Grasses weed count 60 DAS 15.28 2.85 39.08 0.94 0.39 
6 Broad leaved weed count 60 DAS 0.31 1.69 10.65 0.35 0.18 
7 Sedge weed count 60 DAS 0.46 12.43 . 14.44 0.25 0.30 
8 Total weed count at 60 DAS 0.50 0.30 35.07 0.37 0.56 
9 Grasses weed count at harvest 0.40 1.94 4.78 0.10 0.21 
10 Broad leaved weed count at harvest 0.42 0.02 6.12 1.07 0.21 
11 Sedge weed count at harvest 1.97 1.09 8.36 060 0.44 
12 Total weed count at harvest 0.38 14.80 47.30 0.10 0.52 
13 Grasses weed dry weight 30 DAS 0.10 0.07 1.13 0.10 0.12 
14 Broad leaved weed dry weight 30 DAS 0.10 0.02 0.58 0.04 0.05 
15 Sedge weed dry weight 30 DAS 0.10 0.10 3.31 0.24 0.08 
16 Total weed dry weight 30 DAS 1.17 32.69 34.00 0.37 0.60 
17 Grasses weed dry weight 60 DAS 0.16 0.57 2.23 0.01 0.09 
18 Broad leaved weed dry weight 60 DAS 0.01 0.03 0.98 0.05 0.03 
19 Sedge weed dry weight 60 DAS 0.10 0.43 3.28 0.09 0.05 
20 Total weed dry weight at 60 DAS 0.27 0.79 21.90 0.17 0.27 

Cont ... 
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21 Grasses weed diy weight at harvest 0.12 ·l.25 4.94 0.08 0.08 
22 Broad leaved weed diy weight at harvest 0.28 0.27 4.01 0. I 8 0.09 
23 Sedge weed diy weight at harvest 0.08 0.27 3.08 0.15 0.06 
24 Total weed diy weight at harvest 0.21 0.46 22.56 0.07 0.21 
25 Diy weed biomass 3.33 8.94 107.64 0.23 0.27 
26 Weed control efficiency 96.58 3.52 647.44 5.93 18.91 
27 Plant height 30 DAS 67.61 243.25 56.24 2.59 6.16 
28 Plant height At harvest 21.06 24.98 194.76 12.26 21.88 
29 No. of leaves 60 DAS 48.22 4.22 496.36 I 7.3 I 16.81 
30 No. of leaves 90 DAS 94.79 39.33 355.ll 6.12 7.91 
31 Leaf area 60 DAS 80.56 344.04 3.12 212.97 6.59 
32 Leaf area 90 DAS 91.23 482.01 8.13 277.2 8.68 
33 Number of tuber per olant 0.52 7.57 3.57 0.04 0.31 
34 Tuber weight per plant ·. 5083.6 9533. l 18580.56 125.23 768.82 
35 Large size tuber 81.3 I 22.28 87.94 2.73 2.84 
36 Medium size tuber 8.03 1.96 209.48 2.43 41.24 
37 Small size tuber I.DO 3.62 2.64 0.18 0.19 
38 Total tuber yield 66.83 063 199.99 2.18 5.64 
39 Haulm yield 124.09 364.02 462.12 21.76 37.59 



Appendix VI: Economics of varions treatments in groundnut -potato crop sequences during 2003-04 

Gross income Total Gross . 
(Rs ha-1 ) gross Total cost (Rs ha-1

) total Net 
Treatments income CBR 

Groundnut Potato 
.income 

Groundnut Potato 
Cost (Rs ha-1

) 
· (Rs h~-1 ) ffis ha-1

) 

T 1 : TPE 0.025 mm 15 davs 33291 87000 . 120291 ·30040 48518 78558 11771 1.53 
T 2 : TPE 0.025 mm 30 days 44451 I 13850 I 58301 30040 48518 78518 79783 2.01 
T J: TPE 0.025 mm 45 davs 59338 155600 214988 30040 48518 78558 136430 2.73 
T 4 : TPE 0.05 mm 15 days 33271 83500 116771 33540 48518 82058 34717 1.42 
T 5 : TPE 0.05 mm 30 days 44419 106050 151024 33540 48518 82058 86996 1.84 
T6: TPE 0.05 mm 45 davs 46920 126750 173670 33540 48518 82058 91612 2.11 
T 7 : Pcndimcthalin 1.0 kg ha- ' (groundnut) 

Mctrtibuzin 1.0 kg ha-1 (ootato) 47481 116250 163731. 24440 51518 75958 87773 2.15 

T8: Hand weeding 20 & 40 DAS+ Earthing u,p 51970 151450 203420 24980 50403 75383 128037 2.69 
40DAS 

T 9 : Weed free 56285 197400 203685 25040 51555 76595 127099 2.65 
T 10: Weedy check 21506 67400 88906 23040 48518 71558 17348 1.24 

Selling price of groundnut pod Rs. 17 .00 kg·' and potato tuber Rs. 5.00 kg ·1 



Appendix VII: Economics of various treatments in groundnut-potato crop sequences during 2004-05 

Gross income · Total · Total cost (Rs ha"1
) 

Gross Net 
(Rs ha-1

) total CBR 
Treatments ·gross . income 

·income Potato 
Cost (Rs ha-') 

Groundnut 
Groundnut Potato (Rs ha-1 ) 

Groundnut ms ha-1
) 

T 1 : TPE 0.025 mm 15 days 25792 90720 116512 30747 61028 91777 24775 1.26 

T 2 : TPE 0.025 mm 30 davs 35095 128040 '163135 :i0747 61028 91777 71358 1.77 

T 3 : TPE 0.025 mm 45 davs 51813 178560 . 230373 30747 61028 91777 1~8576 2.51 

T 4 : TPE 0.05 mm 15 days 25602 86700 .112302 34635 61028 95663 16639 I.l7 

T 5 : TPE 0.05 mm 30 davs 33475 122640 156115 34635 61028 95663 60452 1.63 

T6 : TPE 0.05 mm 45 davs 43618 144960 1.88578 . 34635 61028 95663 92915 1.97 

T 7 : Pendimethalin 1.0 kg ha· ' (groundnut) 
Metrtibuzin 1.0 kg ha"1 (notato ) 

43689 136500 Ui0189 
2.02 

24370 64537 88907 92627 

T8 : Hand weeding 20 & 40 DAS+ Earthing up 2.49 

40DAS 
45776 172260 218036 24320 63232 87552 130484 

T 9 : Weed free 51724 165780 ·217504 24970 64581 89551 127953 2.42 

T 10 : Weedy check 20730 67320 88050 22970 61028 83998 4052 1.04 

Selling price of groundnut pod Rs. I 8.00 kg"1 and potato tuber Rs. 6.00 kg_, 
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