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AB STRACT: An ex per i ment was con ducted at the Hor ti cul tural Re search Farm of Babasaheb
Bhimrao Ambedkar Uni ver sity, Lucknow. The ex per i ment was per formed to find out the most
suit able mulch ing ma te rial and an ideal spac ing for straw berry cul ti va tion un der Lucknow
con di tions. The ex per i ment was laid out in a Fac to rial Ran dom ized Block De sign with three
rep li ca tions. The treat ments com prised of six mulch ing ma te ri als viz. paddy straw, dry grass
(Saccharum spp.), dry leaves (dry neem leaves), red poly eth yl ene, green poly eth yl ene and
trans par ent poly eth yl ene) with two spac ings (30 x 15 cm and 30 x 30 cm). On the ba sis of the
sta tis ti cal data, it is con cluded that spac ing of 30 x 30 cm with green poly eth yl ene mulch was
found to be the best in terms of plant growth viz. plant height, spread of plants, num ber of leaves
and leaf area. Sim i larly, spac ing of 30 x 15 cm with green poly eth yl ene mulch sig nif i cantly
in flu enced num ber of flow ers, fruit length and fruit width, yield and qual ity. How ever, there was

slight dif fer ence in qual ity pa ram e ters among dif fer ent treat ments. 
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Straw berry (Fragaria x ananassa Duch.) is
one of the most fas ci nat ing fruit of the world be ing
rich source of vi ta mins, min er als and tan ta liz ing
fla vour and aroma. Though, it is mi nor fruit of
tem per ate re gions, due to the ad vent of day neu tral
cultivars, it can be grown prof it ably even in trop i cal 
and sub trop i cal re gions (Ram et al., 7). Re cently,
straw berry has be come the fa vour ite fruit crop
among the grow ers, es pe cially near towns and
cit ies. Be cause of its re mu ner a tive prices; the area
un der this crop is in creas ing rap idly (Singh and
Asrey, 9). It is amongst the ten fruit crops, which
give quicker and very high re turns per unit area on
the cap i tal in ter ests, as a crop ready for har vest ing
within six months of plant ing (Sharma and Sharma
12). How ever, pres ently farm ers grow straw berry
with out main tain ing proper plant ing space.
Con se quent upon this, high per cent age of un der
sized, un mar ket able fruit and in ci dence of pest and
dis eases have been no ticed which is a bot tle neck
for ob tain ing good re turns. Higher plant pop u la tion
per unit area has gen er ally tended to in crease the
fruit yield upto 27% in straw berry. There are
mea ger at tempts on mor pho log i cal, phenological
and yield at trib utes un der dif fer ent spac ings.
Fur ther, straw berry is one of the crop among the

other crops that re sponse dras ti cally to the in crease
of soil tem per a ture/ light reflectance pro duced with
the use of mulches. Gutal et al. (5) ob served that the 
use of plas tic mulches in ag ri cul ture helped to
in crease the pro duc tion per unit area for all types of
crops as poly eth yl ene mulch films in crease soil
tem per a ture 5-7 °C fa cil i tat ing faster ger mi na tion
and better root pro lif er a tion, in ad di tion to check ing 
weed growth, pre serv ing the soil struc ture,
re tain ing soil mois ture and in creas ing CO2 con tents 
around the plants. Con sid er ing these facts, the
sys tem atic stud ies were con ducted to stan dard ize
the ap pro pri ate mulch ma te rial and spac ing for
qual ity and higher yield of straw berry fruits un der
Lucknow con di tions.

MA TE RI ALS AND METH ODS

Field ex per i ment was con ducted dur ing
2008-2009 at the Hor ti cul tural Re search Farm of
the Babasaheb Bhimrao Ambedkar Uni ver sity,
Lucknow in a Fac to rial Ran dom ized Block De sign
with three rep li ca tions. Treat ment com bi na tions
con sist ing of six mulch ing ma te ri als viz. paddy
straw, dry grass (Saccharum spp.), dry leaves (dry
neem leaves), red poly eth yl ene, green poly eth yl ene 
and trans par ent poly eth yl ene) and two spac ings i.e.
30 x 15 cm and 30 x 30 cm. Healthy and
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dis ease-free run ners of Chan dler straw berry were
pro cured from Dr. Y. S. Parmar Uni ver sity of
Ag ri cul ture and For estry, So lan, H. P. in the month
of Oc to ber, 2008. Be fore plant ing they were
planted in shade house for proper ac cli ma ti za tion
af ter which they trans planted in well-pre pared beds
un der open field con di tions. Trans plant ing was
done at the last week of Oc to ber. Red poly eth yl ene
sheet, green poly eth yl ene sheet and trans par ent
poly eth yl ene sheet were used and spread over the
beds. Cor re spond ing to the po si tion of plant,
in ci sions were given on mulch and the plant stems
were taken out through the slits to keep the fo liage
un cov ered. Paddy straw, dry grass and dry leaves
were spread over the plots evenly in dif fer ent
treat ments to main tain a mulch thick ness of about
10 cm. All the nec es sary cul tural prac tices and
plant pro tec tion mea sures were fol lowed uni formly
for all the plots and treat ments dur ing the
ex per i men ta tion pe riod. Ob ser va tions were
re corded on the height of plant (cm), spread of
plants (cm), num ber of leaves (cm), num ber of
flow ers per plant, fruit length (cm), fruit breadth
(cm), fruit weight (g), yield per plant (g). To tal
Sol u ble Sol ids (°Brix) of the berry was de ter mined
with the help of Hand Refractometer. The titrable
acid ity (%) and ascor bic acid (mg/100g) were
de ter mined as per stan dard pro ce dures of Ranganna 
(8).  

RE SULTS AND DIS CUS SION

On the ba sis of the ob ser va tions and data
re corded it was found that the veg e ta tive growth,
yield at trib utes and qual ity pa ram e ters were
sig nif i cantly af fected by mulch ing and spac ings,
re spec tively. Data clearly re vealed that the
max i mum veg e ta tive growth viz. plant height,
spread of plants (east-west and north-south),
num ber of leaves and leaf area were ob served in
green poly eth yl ene mulch fol lowed by red and
trans par ent poly eth yl ene mulch with the wider
spac ing of 30 x 30 cm  over the other treat ments
(Ta ble 1). The better re sponse in plant growth
pa ram e ters might be be cause of suit able con di tions
found un der the green poly eth yl ene mulch which is

the com bi na tion of the prop er ties of clear and black
mulches. With clear mulch, all wave lengths of
ra di a tion (light) are trans mit ted through the mulch.
The long wave lengths (in fra-red ra di a tion) are
con verted to heat un der the clear film and pro vide
the great est amount of soil warm ing. How ever,
photosynthetic ac tive ra di a tion (PAR) is also
trans mit ted and re spon si ble for the vig or ous weed
growth un der clear mulch. Al though, black mulch
blocks PAR, weeds do not grow un der neath. 
There fore, it si mul ta neously gen er ated al most as
much heat as clear mulch and sup pressed weeds
like black mulch. The plants grown un der the
higher den si ties pro duced fewer crowns and leaves
as re ported by Wright and Sandrang, 18. The
pres ent re sults are in con for mity of the find ing of
(Tarara, 15). How ever, 30 x 30 cm (plant to plant
spac ing) pro vided better space for the root
dis tri bu tion. It also in di cated a shift in the most
fa vour able en vi ron ment in root growth con sists of
op ti mal mois ture avail abil ity. This lead to in crease
root ac tiv i ties which might have been re sulted in
better nu tri ent up take, sub se quently better dry
mat ter for ma tion and gas ex change. These re sults
are also sup ported by Goulart and Funt (4) and
Sharma and Yamdagni (10). 

Data pre sented in Ta ble 2 clearly in di cated the 
in flu ence of var i ous treat ments and re flected that
the max i mum num ber of flowers were ob served in
green poly eth yl ene with 30 x 15 cm. This might be
be cause the green poly eth yl ene with 30 x 15 cm
spac ing cre ates a better mi cro cli mate and made the
field weed free. Whereas, the red and trans par ent
poly eth yl ene mulch were not suc cess in con trol ling
the weed pop u la tion in the field that re sulted in
ab sorb ing the most of the PAR by the weeds
(John son and Fennimore, 6). And also it might be
be cause closer spac ing pro vided enough
com pe ti tion to re duce vig or ous veg e ta tive growth
(Wright and Sandrang, 18). They also stated that
the me dium den sity pro duced the great est num ber
of flow ers per in flo res cence. Uselis (17) re ported
that wider spac ing re duced the to tal num ber of
in flo res cen ces as ob served in the pres ent
in ves ti ga tion. Slight en hance ment in in creased fruit 

324 Sonkar et al.



Effect of various mulch materials and spacing on growth, yield and quality of strawberry 325

Ta ble 1: Ef fect of mulch ing and spac ing and their in ter ac tion on plant growth and flow ers of straw berry cv. Chan dler.

Treatments Plant height
(cm)

Plant spred
E-W (cm)

Plant spread
N-S (cm)

No. of leaves
per plant

Leaf area
(cm2)

          Spacing

Mulching

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

M1 9.01 10.49 14.31 18.23 14.89 18.91 6.66 83.55 30.58 53.24

M2 7.76 10.12 12.52 17.63 13.09 18.32 6.10 7.86 28.59 38.27

M3 7.13 9.28 11.70 17.45 12.29 18.64 5.46 7.61 18.24 36.43

M4 10.68 12.46 15.28 20.87 16.23 20.82 6.93 10.76 26.80 62.43

M5 11.23 14.94 17.35 23.75 17.82 24.32 6.93 12.37 38.20 62.89

M6 10.47 11.49 14.36 18.56 16.14 19.53 6.89 10.03 21.32 58.81

CD (P=0.05)
Mulching 0.86 0.94 0.98 0.75 2.37

Spacing  0.49 0.54 0.57 0.43 1.37

Interaction 1.21 1.33 1.39 1.06 3.36

Where,   M1 = Paddy straw;    M2 = Dry grass,  M3 = Dry leaves;  M4 = Red polyethylene; M5 = Green polyethylene, and 
M6 = Transparent polyethylene; S1 = 30 ´ 15 cm and S2 = 30 ´ 30 cm.

Ta ble 2: Ef fect of mulch ing and spac ing and their in ter ac tion on flow ers, fruit growth and yield of straw berry.

Treatments No. of flowers
per plant

Fruit length 

(cm)

Fruit breadth 

(cm)

Fruit weight
(g)

Yield/plant (g)

          Spacing
Mulching

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

M1 16.29 15.20 3.96 4.43 2.99 3.73 10.31 10.55 137.84 123.75

M2 16.02 15.16 3.94 4.21 2.90 3.57 9.67 10.34 121.55 102.88

M3 15.34 14.56 3.79 4.03 2.44 3.56 8.00 9.83 93.76 97.61

M4 18.18 17.75 4.62 4.71 3.92 4.11 11.23 11.25 161.60 148.61

M5 19.52 18.69 4.67 5.10 3.92 4.68 12.18 12.65 188.18 165.71

M6 18.88 18.00 4.47 4.70 3.82 4.10 11.89 12.07 168.24 157.03

CD (P=0.05)
Mulching 1.35 0.38 0.15 0.78 9.28

Spacing  0.78 0.21 0.08 0.45 6.35

Interaction 1.90 0.52 0.21 1.11 13.10

Where,   M1 = Paddy straw;  M2
 = Dry grass;  M3 = Dry leaves;  M4 = Red polyethylene; M5 = Green polyethylene and                         

M6 = Transparent polyethylene; S1 = 30 x 15 cm and S2 = 30 x 30 cm.

Ta ble  3: Ef fect of mulch ing and spac ing and their in ter ac tion on fruit qual ity pa ram e ters of straw berry cv. Chan dler.

Treatments TSS (°Brix) Acidity (%) Ascorbic acid (mg/100g)
          Spacing

Mulching

S1 S2 S1 S2 S1 S2

M1 9.83 9.78 0.70 0.71 64.44 55.12

M2 8.96 9.67 0.73 0.71 59.81 49.81

M3 8.70 9.18 0.72 0.72 59.31 52.20

M4 10.42 10.45 0.69 0.65 63.89 71.93

M5 9.88 10.02 0.70 0.61 78.46 77.89

M6 11.23 11.48 0.61 0.61 64.11 76.47

C.D.(P = 0.05)
Mulching 0.17 0.04 0.14
Spacing 0.10 0.02 0.09

Interaction 0.25 0.05 0.19

Where,  M1 =Paddy straw;  M2 =Dry grass;  M3 =Dry leaves; M4 = Red  polyethylene; M5 = Green polyethylene and,                   
M6 = Transparent polyethylene; S1 = 30 ´ 15 cm and S2 = 30 ´ 30 cm.



length, fruit width, fruit weight and yield was found 
in green poly eth yl ene. Same trend of fruit size
(length and width) and weight was sig nif i cantly
re flected in wider spac ing (30 x 30 cm). How ever,
closer spac ing also re vealed good per for mance. 
Per haps it was be cause of the spac ing sys tem. 
Wider spac ing get suf fi cient light and nu tri ents
which re sulted to in crease the size and weight.
Al though, the closer spac ing ac com mo date more
num ber of plants than wider spac ing re sults in
over lap ping of leaves (shelf shad ing) to their
ad ja cent plants and in ter min gled of roots that
in creased com pe ti tion for the avail able re sources
(wa ter, light and nu tri ents). Ahmad (1) stated that
more space avail able for up take of all the nu tri ents
to the fruits where they acted as sink for stor ing the
nu tri ent and fi nally translocated to fruits which are
the source of sink. These ab sorbed nu tri ents might
have been uti lized by the fruits as a re sult of which
there was in crease in size and weight of fruit.
Badiyala and Joolka (4) have also ob served that
wider spac ing have better sized fruits. On the
con trast, Ram et al. (7) reg is tered that the fruit size
(fruit length and width) was in creased as spac ing
de creased. Sim i lar re sult for fruit weight was
ob tained by Ahmad (1). Fruit yield sig nif i cantly
higher at 30 x 15 cm plant to plant spac ing with out
much af fect ing fruit qual ity. Sim i lar re sults on
in creased yield with closer spac ing have also been
re ported by Ram et al. (7) and Sharma (11). 

It is ob vi ous from the data (Ta ble 3) that fruit

qual ity was sig nif i cantly af fected by mulch ing and

spac ings. Better fruit qual ity viz., TSS (°Brix),

acid ity (%) and ascor bic acid (mg/100g) of

straw berry were found in green poly eth yl ene mulch 

which was at par with trans par ent poly eth yl ene

mulch. This might be be cause of in crease in

tem per a ture un der neath the green poly eth yl ene

mulch. The re sult was sup ported by Singh et al.

(13) and Tang et al. (14). Spac ing wise qual ity

at trib utes like TSS (°Brix), acid ity (%) and ascor bic 

acid (mg/100g) were found to be in 30 x 30 cm

en hanced with lit tle or neg li gi ble dif fer ence in the

spac ing of 30 x 15 cm (plant to plant). The re sult

was in con so nance with Tripathi et al. (16) who

re ported that the TSS (°Brix), acid ity (%) and

ascor bic acid (mg/100g) were found higher in

wider spac ing of 40 x 70 cm. It was pos si ble that

more light ex po sure and greater ac cu mu la tion of

photosynthates might have con trib uted to an

in crease in vi ta min C (ascor bic acid) con tent in

berry. Awasthi and Badiyala (2) re ported that TSS

and to tal sug ars were sig nif i cantly higher in wider

spac ing than closer spac ing. 

Among all the mulch ma te ri als,  poly eth yl ene
per formed better than the or ganic mulches i. e.
straw mulch, grass mulch and leaf mulch. This
might be due the fast evap o ra tion from the or ganic
mulches, less sup pres sion of weeds and low
tem per a ture un der or ganic mulches. Sim i lar re sult
was also sup ported by Tang et al. (14).

 From the above dis cus sion it is there fore,
sug gested that the green poly eth yl ene mulch with
the spac ing 30 x 15 cm (plant to plant) suit able for
high yield with out af fect ing the fruit qual ity un der
the Lucknow con di tions. 
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