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1. Introduction

ABSTRACT

A field investigation was undertaken at the experiment farm of College of Postgraduate
Studies in Agricultural Sciences, Umiam, CAU-Imphal, during winter season of 2015-
16, to investigate the influence of organic mulches on bio-physical soil properties with
french bean asa trial crop. The experiment was laid out in a split plot design with two
organic mulches under main treatment and four French bean varieties under sub-plot.
The initial values of soil pH was 4.83, organic carbon (1.95%), available NPK was
452.54,15.35 and 220.08 kg ha-1, respectively; with a soil microbial bacterial count of
8.7 x 106 (colony-forming unit) CFU mL-1. After the crop harvest it was found that
there was a marginal increase in soil pHto 5.23, organic carbon (2.37%), available NPK
is 598.96, 23.08 356.95 kg ha-1, respectively, and the bacteria count was 11.2 x 108
CFU mL-1 under weed mulching. During crop growing season, weed mulch provide a
minimal variation in the soil temperature as compared to the maize stover mulch and the
un-mulched which mayhave proved conducive for the growth of the soil bacteria. First
decomposition of the weed mulch used which harbour more number of the micro-
organisms in the soil. Selection-9 variety performed better (2.52 t ha-1) over rest three
varieties under weed mulch treatment.

temperature in the planting bed, promoting faster crop
development and earlier harvest. Mulching practice was

French bean (Phaseolus vulgarisL.) is one of the major foods
in Africa, India, and Latin America. A major leguminous
crop providing a good source of protein in diet, serving as
cash crop and becoming popular among the farmers of India.
It contains about 17.5-28.7% protein in the dry seeds, 3.2-
5.0% mineral matter, 4.2-6.3% crude fibre, 1.2-2.0% crude
fat and 340-450 kcal energy (Arenas et al., 2013). It grows
well under regulated soil moisture, hence, mulching practice
during non-rainy season is found to be a better option for
growing this crop. Mulching avoids the fluctuations in
temperature in the first 20-30 cm depth in soils. This
promotes better root development and conducive soil
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found to yield greater total uptake of nitrogen, phosphorus
and potassium as compared to un-mulched ones (Muhammad
et al., 2009; Marwein, 2016; Marwein etal., 2017). Kumar et
al., 2014 found higher number of bacterial colonies in treated
plots mulched with pine needle followed by those plots
mulched with silver oak leaf as compared to other treatments.
The benefit of organic mulching reported by many
researchers (Somasundaram ef al,, 2000; Sutagundi, 2000;
Panda et al, 2003; Kumar et al, 2006; Choudhary and
Bhambri, 2012; Gaire etal., 2013; Inusah efal., 2013; Parmar
etal,2013,2014; Sarma et al,2014; Singh et al., 2014 and
Tegen et al, 2016; Mawthoh et al, 2019; Dhivya and Ray,
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2020). Tao et al, 2015 found that 50% chopped straw
mulching led to increased soil water content, and water use
efficiency as well as lower water consumption than whole
straw mulching. Yield in both the year was increased by 0.23
and 0.38 tha-1 in 2012 and 2013, respectively.

2. Material and Methods

A field trial was carried out during winter season of 2015 at
the experimental farm of the College of Postgraduate Studies
in Agricultural Sciences, Umiam, located at Ri-Bhoi district,
Meghalaya, India to study the influence of soil temperature,
soil bacterial count on soil nutrient and yield of French been
varieties. The experiment treatments were arranged in split
plot design with three replications. The mulching practices,
viz., weed mulch, maize and without mulch constituted main
plot treatment and French bean varieties, viz., Selection 9,
Anupama, HUR-15 and HUR-37 constituted sub-plot
treatment. The experimental soil was sandy clay loam with
PH of 4.83; organic carbon (1.95%), available NPK is
452.54,15.35 and 220.08 kg ha-1, respectively. The bacterial
count before sowing of the test crop was found out to be (8.7
% 106 CFUmL-1). The mulched material taken were chopped
then spread uniformly in the treatment plot.

3. Results and Discussion

Influence of organic mulching on soil temperature There was
a variation of soil temperature recorded during the crop
growing period at 5 cm and 15 cm of soil depth. The
afternoon soil temperature was found to be more as compared
to the morning soil temperature in un-mulch treated plot at
two depths. There is a rapid decrease in the soil temperature
after 45 days of crop growing period; it may be due to the
decrease of the atmospheric temperature toward the later part

of mid November month, similar pattern of observations was
reported by Shaikh and Fouda, 2008. The soil temperature
during daytime (from sunrise to sunset) decreased with
increasing depth, while soil temperature increased with
increasing depth at night. It was reported that the organic
mulch wasbetter than plastic mulching in hot climate due to

its ability to reduce soil temperature.

Least variation in soil temperature was recorded for weed
mulch with average maximum temperature 27-29.5°C,
however, for maize stover mulch the range was between 23.5-
26°C during the growing period, when the air temperature
was the highest. Lamont, 2005; Yordanova and Gerasimova,
2015 also reported similar trends in soil temperature for straw
mulch (organic mulch) where the variation in temperature
was recorded to be the lowest Effect of organic mulching on
soil bacteria Soil bacterial colony count was found to be
similar between the weed mulched and un-mulched
treatment, whereas in maize stover mulched the bacterial
population was found to be the lowest (Table 1). Thismay be
due to the resistance of maize stover to decomposition, as
compared to un-mulched and weed mulch residue treatment
conditions. Soil biota increases under mulch conditions,
which is conducive for a better soil environment. With an
increase in soil biota colony there is an improving nutrient
cycling of N and P through the micro fauna, biological
nitrogen fixation and organic matter buildup over a period of
several years. The results were in well agreements with the
findings given by Surya ef al, 2000; Brown ef al, 2001;
Forge etal., 2003; Holland, 2004. Highernumber of bacterial
colonies, fungal population and actinomycetes colonies in
plots under mulched organic material were recorded as
compared to other treatments (Sugiyarto et al, 2009; Kumar
et al,2014). Organic mulching technology support diversity
of beneficial soil macro invertebrates, promoted soil quality,
microbial biomass (Yang etal, 2003; Birkhofer efal, 2008).
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Fig. 1: Soil temperature at top 5 cm depth

Fig. 2: Soil temperature at top 15 cm depth
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Table 1. Bacterial count on the organic mulching

Treatments Number of bacterial count (CFU/g) OD  Log CFU/g OD soil
soil
Main plot (Level of Mulching = 03)
Un-mulch (MO0) 8.32 x 108 8.92
Maize stover mulch (M1) 6.31 x 108 6.80
Weed mulch M2) 11.2 x 108 9.05
S.E.(m) = 0.02
C.D.(P=0.05) 0.06
Sub-plot (Level of variety = 04)
Anupama (V1) 1.66 x 108 8.22
Selection -9 (V2) 1.55 x 108 8.19
HUR -15 (V3) 1.20 x 108 8.30
HUR -137 (V4) 1.20 x 108 8.30
S.E.(m) 0.02
C.D(p =0.05) 0.05

Effect of organic mulching on soil nutrient status
Soil physico-chemical parameters were estimated before and
after the growing period. The soil pH value as recorded
before the trial was 4.83, however, under weed mulch treated
plot there was a significant increase in soil pH (5.23) which is
a positive soil indicator. Similarly the organic carbon content
before the agronomic trial was 1.95 and later under organic
mulching treated plot there was an increase in organic carbon
content under weed mulch (Table 2). Similar results were
also reported by Bajorien€eral, 2013; Aragues et al,, 2014.
Mulched treatments showed significantly greatertotal uptake
than the

corresponding un-mulched ones (Forge ef al, 2003; Saroa

of nitrogen, phosphorus and potassium

and Lal, 2004; Muhammad et al, 2009). Improvement was
due to the increase of

Table 2. Soil nutrient status after crop season

organic carbon and total nitrogen status of soil.

Effect of organic mulching and vanetal treatments on yield
attributes of french bean

There was no-significant results by the organic mulching
treatments on the number of pods per plant, pods length,
Seeds per pod, and Seed index (Table 3) where, un-mulched
treatment recorded the lowest as compared to the mulch
treatments. This may due to less availability of soil moisture
which leads to poor fruit setting. The reductions in number of
pods per plant may also be attributed due to abscission of
flowers and pods (Malik et al, 2006) or by the failure of
fertilization due to the production of unviable pollens under
moisture stress conditions under un-mulched plots (Ahmed
and Suliman, 2010). And thismight be due to the availability
of soil moisture in the mulch plot which increases cell

Treatments Soil nutrient status at upper layer

. . Soil pH Organic AvailableN (kg Available P (kg Available K (kg
Main plot (Level of Mulching =03)

Carbon (%)  ha-1) ha-1) ha-1)

Un-mulch (MO0) 4.26 2.23 544.62 15.37 300.40
Maize stover mulch (M1) 4.98 1.92 546.93 17.18 271.89
Weed mulch M2) 5.23 2.37 598.96 23.08 356.95
S.E.(m)+ 046 0.06 21.30 0.69 2.66
C.D.(P=0.05) NS 0.24 NS 2.72 10.42
Sub-plot ( Level of variety =04)
Anupama (V1) 4.55 2.22 570.01 17.79 308.98
Selection-9 (V2) 4.48 2.11 542.18 17.17 305.19
HUR-15 (V3) 5.13 2.13 574.56 20.75 314.58
HUR-137 (V4) 5.14 2.22 567.26 18.46 310.24
SE.(m)+ 033 0.04 16.85 0.70 2.15
C.D(p =0.05) NS NS NS 2.08 6.40

136



Table 3. Yield Attributes of the French bean under Organic Mulching

Treatments Pods per Pod Seeds Seeds Seed Economic Biological yield (t Harvest Index
plant length perpod weight per  index yield ha-1) %)
plant
Main plot
Un-mulch MO0) 16.21 12.36 572 24.09 3487 2.03 6.23 3291
Maize stover mulch (M1) 17.59 12.55 5.75 24.17 33.01 2.22 5.72 38.74
Weedmulch (M2) 17.88 12.64 5.74 25.92 34.72 2.37 5.67 41.09
SE(m)£ 0.60 0.44 0.07 0.34 1.714 0.06 0.28 0.79
C.D.(p=0.05) NS NS NS 1.35 NS 0.23 1.11 3.09
Sub-plot
Anupama [\)) 22.18 11.74 6.51 26.45 30.54 2.17 6.01 36.11
Selection-9  (V2) 20.11 15.05 6.48 29.59 34.54 2.52 6.34 39.62
HUR -15 V3) 12.43 11.11 4.93 18.86 31.66 1.93 5.35 38.95
HUR -137 V4) 14.18 12.16 5.02 24.01 39.81 2.23 5.79 38.95
S.E.(m) £ 0.73 0.45 0.10 0.57 1.04 0.08 0.17 .17
C.D(p = 0.05) 2.15 1.33 0.28 1.68 3.09 0.24 0.50 NS

expansion. Because of turgor pressure and increases of
which
production and transportation from source to sink thereby
increasing pod length (Al-Suhaibani, 2009).

photosynthesis rate, in turn, increases assimilate

Whereas significant result was recorded on the weight of seeds
per plant, economic yield, biological yield and the harvest index
(Table 3) this was mainly due to availability of optimum soil
moisture content maintained at all stages of crop growth, which
enabled higher nutrient uptake, greater dry matter accumulation,
higher number of pods per plant, more grains per pod and
increased hundred seed weight. Better control of weeds under
mulch which could have also favoured to increase the yield as
reported by Barman et al, 2005; Chawla,2006; Chinnathurai ef
al.,2012. Earl and Davis, 2003 stated thata brief period of water
deficit around silking time would prevent ovary fertilization,
resulting in a reduced harvest index for maize crop. The results
obtained for the mulching treatments may be interpreted as a ratio
of'economic to biological yield. With higher economic yield the
values of HI increase and vice-versa. The recorded economic
yield was found more for weed mulch as compared to the other.
The biological yield was found to be more under un-mulched

treatment.

In case of the French bean varieties significant result were
recorded, where Selection-9 registered the highest pod length.
Increasing the length of pod may be related with the age of the
plantand its genetic characters asreported by Singh et al, 1994;
Rashid and Hossain, 2014; Marwein and Ray, 2019. This can be
due to the genotype of the respective variety, as with relatively
bolder seeds, with more number of seeds per pod, and higher
bearing capacity per plant generally gives higher seed yield.
Similar results were also reported by Zamir et al, 2013; Das et
al., 2014; Tao et al, 2015; Dhivya et., al 2020.

Significant result was also recorded due to french bean
varieties for the biological yield, where the lowest was
registered by HUR-15 (Table 3) and highest was
Selection-9 (6.36 t ha-1). This might due to the traits of
French bean the number of seeds per pod, number of pods
per plant. With relatively bolder seeds, with more number
of'seeds per pod the significant difference was observed
among the French bean varieties. The results were in well
agreement with the findings of Ulukan er al, 2003;
Abdollahi ef al, 2009; Golparvar, 2011; Marwein and
Ray, 2019; Dhivya and Ray, 2020. In case of varieties
lowest HI was recorded in HUR-15 (Table 3). The
decline in the seed yield could occur due to a decrease in
the production of pods and the number of seeds per pods
and may be due to the traits of the variety. The results
were well in agreement with the findings of Michat ek
and Borowski, 2006; Henry efal, 2010; Dhivya and Ray,
2020; Dhivya et al,, 2020.
4. Conclusions
From the field studies it was found there was a marginal
increase in the soil physico-chemical parameters due to
the incorporation of the weed mulch for french bean
cultivation, this might be due to the decrease of surface
run-off during raining day. It also found that the soil
temperature which has very less variation lead to the
increase of the bacterial count and yield under weed
mulch condition. This finding can be attributes to the first
decomposition of the weed mulch used which harbour
more number of the micro-organism in the soil. Among

the selected varieties Selection-9 performed better than
the other three varieties.

137



5. Acknowledgement

The authors would like to thanks the Research Advisory
Committee Members, Dean, College of Postgraduate Studies
in Agricultural Sciences (CAU-Imphal), Umiam, Meghalaya,
India for the logistic help and support rendered during the
tenure of the experiment. The financial support received from
CAU-Imphal during the tenure of Master Degree is also
thankfully acknowledged.

6. References

Abdollahi A, Khoddambashi M, and Rezaie AM, 2009.
Factro analysis of phenological and morphological
traits in common bean. Proc. 4th crop science
Symp, Shahrekord University Press, pp.169-174.

Ahmed FE, and Suliman ASH, 2010. Effect of water stress
applied at different stages of growth on seed yield
and water-use efficiency of Cowpea. North
America Journal of Agriculture and Biology 8:
215-351.

Al-Suhaibani NA, 2009. Influence of early water deficit on
seed yield and quality of faba bean under arid
environment of Saudi Arabia. Journal of Agric.
and Environmental Science, 5: 649-654.

Aragues R, Medina ET, and Claveria I, 2014. Effectiveness
of inorganic and organic mulching for soil salinity
and sodicity control in a grapevine orchard drip-
irrigated with moderately saline water. Spanish
Journal of Agricultural Research, 12(2): 501-508.

Arenas RO, Damian HMA, Rivera TJA, Baez Simon A,
Huerta LM, and Cabrera HE, 2013. The
Nutritional value of Beans (Phaseolus vulgaris L.)
and its importance for Feeding of Rural

communities in Puebla-Mexico. International
Research Journal of Biological Science, 2(8): 59-
65.

Bajorien€K, Jodaugien€D, Pupalien€R, and SinkeviGien€
A, 2013. Effect of organic mulches on the
content of organic carbon in the soil. Estonian
Journal of Ecology, 62(2): 100-106.

Barman D, Rajni KR, and Upadhyay RC, 2005. Effect of
mulching on cut flower production and corm
multiplication in gladiolus. Journal of Ornamental
Horticulture, 8: 152-154.

Birkhofer K, Bezemer TM, Bloem J, Bonkowski M,
Christensen S, Dubois D, Ekelund F, Fliebach A,
Gunst L, Hedlund K, Mader P, Mikola J, Robin C,
Setala H, Froux FT, Putten WHYV, and Scheu S,
2008. Long-term organic farming fosters below and
aboveground biota: Implications for soil quality,
biological control and productivity. Soil Biology
and Biochemistry, 40: 2297-2308.

Brown GG, Pasini A, Benito NP, Deaquino AM, and Correia
MEF. 2001. Diversity and functional role of soil
macrofauna communities in Brazilian no-tillage
agro-ecosystems:  a

preliminary  analysis.

International ~ Symposium  on  Managing
Biodiversity in Agricultural Ecosystems, Montreal,
8-10 November 2001.

Chawla SL, 2006. Effect of irrigation regimes and mulching
on vegetative growth, quality and yield of flowers
of African marigold. Ph.D. Thesis submitted to the
Department of Horticulture, Maharana Pratap
University of Agriculture and Technology,
Udaipur, Rajasthan, India.

Chinnathurai SJ, Veeramani A, and Prema P, 2012. Weed
dynamics, yield and economics of pigeonpea
influenced by growth promoters and mulching.
Indian Journal of Weed Science 44(3): 186-190.

Choudhary VK, and Bhambri, MC, 2012. Agro-economic
potential of capsicum with drip irrigation and
mulching. SAARC J. Agri., 10(2): 51-60.

Das R, Thapa U, Debnath S, Lyngdoh YA, and Mallick D,
2014. Evaluation of french bean (Phaseolus
vulgaris L.) genotypes for seed production. Journal
of Applied and Natural Sciences, 6(2): 594-598.

Dhivya RS, Ray LIP, and Behera UK, 2020. Organic
amendments on soil nutrient balance under mid
hills of Meghalaya. e- planet 18 (1): 29-38.

Dhivya RS, Ray LIP, 2020. Performance of black gram

L. Hepper) with
amendments. Indian Journal of Hill Farming 33 (1):
10-18.

Earl HJ, and Davis RF, 2003. Effect of drought stress on leaf
and whole canopy radiation use efficiency and

(Vigna mungo organic

yield of maize. Agronomy Journal, 95: 688-696.

Forge TA, Hogue E, Neilsen G, and Neilse D, 2003. Effects
of organic mulches on soil micro-fauna in the root
zone of apple: implications for nutrient fluxes and
functional diversity of the soil food web. Appl. Soil
Ecology, 22: 39-54.

138



Gaire R, Dahal KR, and Amgain LP, 2013. Effect of different
mulching materials on weed dynamics and yield of
direct seeded rice in Chitwan, Nepal. Agronomy
Journal of Nepal, 3: 73-81.°

Golparvar AR, 2011. Genetic diversity assessment for
improvement of nitrogen fixation ability and seed
production in Iranian common bean genotypes
(Phaseolus vulgaris L.). Int. Conference on
Bioscience, Biochemistry and Bioinformatics, 5:
147-150.

Henry A, Rosas JC, Beaver JS, and Lynch JP,2010. Multiple
stress response and belowground competition in
multilines of common bean (Phaseolus vulgaris L).
Field Crops Res., 117: 209-218.

Holland JM, 2004. The environmental consequences of
adopting conservationtillage in Europe: Reviewing
evidence. Agriculture Ecosystem and Environment,
103: 1-25.

Inusah BIY, Wiredu AN, Yirzagla J, Mawunya M, and
Mohammed H, 2013. Effects of different mulches
on the yield and productivity of dripirrigated onion
under tropical conditions. International Journal of
Advance Agricultual Research, 1: 133-140.

Kumar R, Sood S, Sharma S, Kasana RC, Pathania VL, Singh
B, and Singh RD, 2014. Effect of plant spacing and
organic mulch on growth, yield and quality of
natural sweetener plant Stevia and soil fertility in
western Himalayas. International Journal of Plant
Production, 8(3): 311-334.

Kumar RP, Singh ON, Singh Y, and Singh JP, 2006.
Integrated nutrient management for quantitative
and qualitative yield of french bean (Phaseolus
vulgaris L.).Vegetable Sciences, 33(2): 155-159.

Lamont WJ, 2005. Plastics: Modifying the microclimate for
the production of vegetable crops. Horticulture
Technology, 15: 477-481.

Malik AF, Ul-Hassan F, Waheed A, Qadir G, and Asghar Q,
2006.
phosphorus on green gram (Vigna radiata L.).
Journal of Botany 38: 1119-1126.

Marwein Y, 2016. Influence of Organic Mulching on Soil

Interactive effects of irrigation and

moisture and Yield of Rajma (Phaseolus vulgaris

L.) varieties under Mid Altitude of Meghalaya.

Unpublished M.Sc. dissertation, submitted to the

Studies (Central
Agricultural University- Imphal.76p.

Marwein Y, Ray LIP, and Dey JK, 2017. Influence of mulch
on depletion pattern of in situ soil moisture in

College of Postgraduate

Rajma (Kidney Beans) crop system of Meghalaya.
e planet. 5(1):55-60.

Marwein Y, and Ray LIP, 2019. Performance of Rajma
(Phaseolus vulgaris) cultivars under organic
mulches in Meghalayan Plateau of North Eastern
India. Legume Research- an international journal
42(1):114-118.

Mawthaoh JM, Ray LIP, Singh AK, Singh NJ, and Dhivya
RS, 2019. Performance of potato (Solanum
tuberosum L.) with organic inputs in north eastern
India. e- planet 17 (2): 117-122.

Michatek S, and Borowski E, 2006. Plonowanie oraz
zawarto_sc thuszczu, kwasow thuszczowych i
biatka w nasionach krajowych odmian soi w
warunkach suszy. Acta Agrophys. 8: 459-471.

Muhammad AP, Muhammad I, Khuram S, and Anwar ULH,
2009. Effect of mulch on soil physical properties
and NPK concentration in Maize (Zea mays L.)
shoots under two tillage system. Int. J. of
Agriculture and Biology, 11: 120-124.

Panda RK, Behera SK, and Kashyap PS, 2003. Effective
management of irrigation water for maize under
stressed conditions. Water
Management, 63: 37-56.

Parmar HN, Polara ND, and Viradiya RR, 2013. Effect of
mulching material on growth, yield and quality of

Agriculture

watermelon  (Citrullus Lanatus) Cv. Kiran.
Universal Journal of Agricultural Research, 1(2):
30-37.

Parmar SK, Patel RA, Saras P, and Chaudhari NN, 2014.
Effect of irrigation scheduling (IW-CPE ratio) and
nitrogen on yield and economics of rajma
(Phaseolus vulgaris L.) under middle Gujarat
conditions. Trends in Biosciences, 7(23): 3980-
3982.

Rashid ASMH, and Hossain MM, 2014.Yield and quality of
green pod production of bush bean (Phaseolus
vulgaris L.) as influenced by harvesting time.
American-Eurasian Joural of Agriculture and
Environmental Sciences, 14 (11): 1221-1227.

Sarma I, Phukon M, Borohain R, Goswami J, and Neog M,
2014. Response of french bean (Phaseolus vulgaris
L.) to organic manure, vermicompost and
biofertilizers on growth parameters and yield.
Asian Journal of Horticulture, 9(2): 386-389.

Saroa GS, and Lal R, 2004. Mulching effects on phosphorus
and sulfur concentrations in a Miamian soil in
central Ohio, USA. Land Degradation and
Development, 15:351-365Shaikh, AE, and Fouda,
T, 2008. Effect of different mulching types on soil
temperature and cucumper production under libyan
conditions. Journal of Agricultural Engineering,
25(1): 160-175.

139



Singh DN, Nandi A, and Tripathy P, 1994. Genetic variability
and character association in french bean (Phaseolus
vulgaris L.). Indian Journal of Agricultural Sciences,
64: 114-116.

Singh RJ, Ghosh BN, Sharma NK, Dadhwal DS, Patra S, and
Deshwal JS, 2014. In-situ green manuring in maize-
wheat cropping system to check soil degradation and
carbon improvement in sloppy soils of Himalaya.
Pop. Kheti, 2(4): 50-53.

Somasundaram E, Ali AJ, Manoharan ML, and Arokiaraj A,
2000. Response of crop to different land management
practices under sodic soil condition. Indian Joumal of
Agronomy, 45(1): 92-96.

Sugiyarto M, 2009. The effect of mulching technology to
enhance the diversity of soil macro invertebrates in
sengon based agro-forestry systems. Biodiversities,
10: 129-133.

Surya JN, Puranik JB, Zadode SD, and Deshmukh SD, 2000.
Effect of wheat straw incorporationon yield of green
gram and wheat, soil fertility and micro-biota. Journal
of Maharashtra Agricultural University,25: 158-160.

Sutagundi RH, 2000. Effect of mulches and manures on growth
and yield of chilli (Capsicum annuum L.). M. Sc.
(Agriculture) Thesis, submitted to the University
Agricultural Sciences, Dharwad, Karnataka, India

TaoZ,LiC,LiJ, Ding Z, Xu J, Sun X, Zhou P, and Zhao
M, 2015. Tillage and straw mulching impacts on
grain yield and water use efficiency of spring
maize in Northern Huang-Huai-Hai valley. The
crop Journal, 3: 445-450.

Tegen H, Dessalegn Y, and Mohammed W, 2016.
Influence of mulching and varieties on growth
and yield of tomato under poly-house. Journal of
Horticulture and Forestry, 8(1): 1-11.

Ulukan H, Guler M, and Keskin S, 2003. A path
coefficient analysis some yield and yield
components in faba bean (Vicia faba L.)
genotypes, Pakistan Journal of Biological
Sciences, 6: 28-34.

Yordanova M, and Gerasimova N, 2015. Influence of
different organic mulches on soil temperature
during pepper (Capsicum annuum L.)
Cultivation.  Scientific  Papers.
Horticulture LIX: 285-290.

Zamir MSI, Javeed HMR, Ahmed W, Ahmed AUH,
Sarwar N, Shehzad M, Sarwar MA, and Igbal S,

2013. Effect of tillage and organic mulches on

Series B,

growth, yield and quality of autumn planted
maize (Zeamays L.) and soil physical properties.
Cercetdxi Agronomic in Moldova., 21(54): 17-
26.

140



