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ABSTRACT 

Effect of different mulches and PG Rs on groW1h , flowering ,fruiting, yield and benefit 
cost ratio of strawberry (Fragaria ananassa Duch.) cv. Douglas was studied at Ranchi 

_(Jharkhand) during 2007-08 and 2008-09 .Nineteen treatments (GA, (25, 50, I 00 
·ppm) with black polyethylene mulch, GA, (25, 50, I 00 ppm) with transparent 
polyethylene mulch, GA,(25, SO, 100 ppm) with paddy straw mulch, NAA (10, 20, 40 
ppm) with. black polyethylene mulch, , NAA ( I 0, 20, 40 ppm) with transparent 
polyethylene mulch,, NAA {10, 20, 40 ppm) with paddy straw mulch along with one 
control. The result revealed that the di fferent mulching with PGR application 
significantly affects the plant growih and yield of fruit. Maximum plant height (23.26 
ctn), East West spread (32.02 cm), North South spread (32.08 cm), maximum number 
of flower (38.21/plant), minimum days taken to first flowering (62.88 days), First 
fruit set (4.10 days), early maturity of frui ts (19.05 days), early harvesting (81.61 
days), number of fruit (2 7 .40/plant),yield (349.01 g/p lant),yield (6.10 kg/plot), 
yield(8 I }2 qt/ha) and maximum benefit cost ratio was 1.62 as per the recorded 
observations on GA, 100 ppm+ Black polyethylene mulching {T, ). 
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INRTRODUCTION 

Strawbe rry (Fragaria ananassa 
Duc h.) of Ro~acca~ family is one of •;he 
ni"bst .d.eii"ti~us -and refreshing s oft fruit of 

the world. Th_e fru its are wide ly acclaimed 
for pleasa.nt flavor, conspicuous colo.ur and 
varied blend of taste. Strawberry fruits are 
in great demand for fresh market as wel l as 
in processi n g industries fo r the use in 
preserves and confect ioneries (Rana a nd 

even at high altitude of tropical climate. T~.e 
:.::: "strawberry p lants ·requ ire a dequate s o i I 

moisture and weed free field during who le 
crop period. Strawberry is a surface feeder 
and hence mulching play very importa nt 
role . in so il moisture conservation weed 
control, regu lation of soil hyd rothermal 
reg im e , b es ides keepi ng t he deli c ate fruit 
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hormones have been applied to improve 
frui i q ua li t y and quantity of va ri o us 
ho 1ticultura l crops (Beech e r al., 1988; 
Ca ruso, 1997; Wang et al., 1998; Hasan er 
'd. ,2000 and Moor e t a /. ,2004). Therefore, 
«n i n vest igat io n wa s u ndertak e n t o 
s ta nda rd ize t he appropr iate mulc hing 
" l<. terial with plant growth regulators for 
''egetati ve g rowt h and fr u it yie l d of 
s trawberry cv. Douglas. 

MAT ERIALS AND METHODS 

A field experiment on strawberry cv. 
Douglas was conducted d,uring 2007-08 and 
2008-09 at Birsa Agricultu ra l University. 
Kanke, Ranch i (23 °17' N and 85°19' E at 
625 m above mean sea level) . The soil was 
Al fisoi having sandy loam text ure with pH 
5 . 77, organic carbon 0.54%,avai lable N 
332.5 kg ha·• , available P,O, 31.82 kg ha·1 , 

cv ailable K,O 142.65 kg ha·' . The 
experiment was laid out in a Randomized 
B lock Desi g n (RBD) with nineteen 
treatment combinations each replicated 
three times with twenty five plants per plot. 
Runners of Strawberry were pla nted at 
spacing o f 0 .60mx0.50m. The uniform dose 
o f FYM 25t ha·1, and N (20 kg ha·1) as Urea, 
P,o, (80 kg ha·') as SSP and K

2
0 (40 kg ha· 

') as MOP were app lied a t the time of field 
preparation as per treatments and rest N 
(20 kg ha·1

) applied at the time of flowering 
stage. Black and transparent polyethylene 
of 200 gauge(Rs.15/sqm) and paddy 
straw(Rs.4/sqm) were spread in plots which 
we re b cm in thickness . Solution of 
GA3{Sprayi n-g ·cost for 2Sppm-Rs3500, 
50ppm-Rs7000 and I OOppm,Rs 14000) and 
NAA (Spraying cos t for I Oppm-Rs875, 
20ppm-Rs 1750 and 4Qppm-Rs3500) we re 
thoroughly sprayed with high volume hand 
sprayer t ill solution started d ripping from 
leaves after I I ~ 1-IRv< ~nri 11n A~ ... ~ ,. 

we re appl ied. The observations were 
recorded on various param ete rs like pla nt 
he ight, plant spread, number o f nower/ 
plant, noweri ng duration, fru it set, fruit 
maturity, harvesting, number of fruit/plant, 
yield and g ross ret_urns, net ret urns/ha and 
B:C ratio . T he st atistical anal y~is of data 
of two year weie pooled by the weighted 
mean metho d as descr ibed by N igam and 
Gupta ( 1979). 

RESULTS AND DISCUSSION 

Growtlt parameter: 

.Ttie p lant growth character istics like 
plant height, plant spread N-S and E-W 
directions (Table 1) were significant ly 
in fl uenced by the application of mulching 
and plant growth reg ulators. The maximum 
p lant height (23.26cm) ,maximum plant 
spread N-S direction(32.08 cm)and maximum 
E-W d irection (32.02cm) was observed in 
T 3 (GA3 I 00 ppm+ Black polythene).The 
poss ible reasons for increased plant heig ht, 
plant spread N-S and E-W di rection mig ht 
be due the application of mulch ing ·a nd 
PGRs treatments which led to congenia l 
environment in root zone due to lower weed 
population, optimum soil moisture l ev~ I , 
increased availability of n_utrients and 
favourable soi l temperature which regu lated 
growth of strawberry plant by causing cell 
elongation and corresponding increase in 
length of petioie by app l ication of 
GA,. These results are in consonance to that 
of Aulakh and Sur ( 1999) in pomegranate, 

·Momrnty et al. (2002) in-mandarin~ Sliirgure0 • 

et al. (2003) in mandarin, Sharma and 
Sharma (2003),Khokhar et al. (2004) and 
Sharma et al. (2004) in strawberry. 

R eproductive cltaract ers : 

,,1tJLCHING AND PGRS ON GROWfH. YffiLD AND ECONOMICS OF S fRAWBERRY 

Table I . Effect o f mu lc hing and pla nt growth regul ators on growth and yield of strawberry 

Treatment 

T,-GA3 25 ppm+Black polythene 

T,-GA, 50 ppm+Black polythene 

T,-GA, I 00 ppm+B lack polythene 

T,-GA, 25 ppm+ Transparent polythene 

T,-GA3 50 ppm+Trans parent polythene 

T6-GA, I 00 ppm+ Transparent polythene 

T7-GA3 25 ppm+ Paddy straw 

T,-GA, 50 ppm+ Padd~ straw 

T,-GA, I 00 ppm+ Paddy straw 

T,0 NAA 10 ppm+Black polythene 

T 11 NAA 20 ppm+Black polythene 

T ,2 NAA 40 ppm+Black polythene 

T 13-NAA I 0 ppm+Transparent polythene 

T,.-NAA 20 ppm+Transparent polythene 

T 15-NAA 40 ppm+Transparent polythene 

T16-NAA IOppm+ Paddystraw 

T17-NAA 20 ppm+ Paddy straw 

T,.-NAA 40 ppm+ Paddy straw 

T,.-Control 

CD (P---0.05) 

of flower, flowering d uration, first fruit set, 
fruit maturity and harvesting have been 
presented in Table 2. The maximum number 
of number of flower (38.21) and flowering 
duration (62.56 days) were recorded with 
GA, I 00 ppm + Black polyethylene 
m.ulching (T3).The mb're number of flowers 
per plant and earliness in flowering were 
probably because of hormone application 
which acc~Jerated the development of 
differentiated inflorescence and stimulated 
flowering. Mulc;hing provided optimum soil 
mo isture and ·temperature t hus creat ing 

Plant height (cm) Plant spread Plant spread 
N- S (cm) E-W (cm) 

21.11 2923 29.41 
22.72 31.68 31.49 
23.26 32.08 32.02 
20.91 28.58 28.82 
21.43 3021 30. 12 

I· 22.19 30.71 30.82 
19.77 27.40 27.85 
19.97 27.98 28.15 
20.63 2826 28.49 
18.72 24.93 2628 
19.42 26.89 27.45 
17.19 22.90 24.70 
18.52 2433 25.93 
19.22 26.63 26.98 
1737 2329 25.00 
18.18 24.10 25.61 
18.99 2534 26.81 
17.75 23.66 2527 
1626 2138 2 123 
3.59 5.06 4.93 

due to GA, and black polyethylene mulch 
were also reported by Thakur et al. ( 19 91 ), 
Gupta and Acharya ( 1993), Kumar '.!t al. 
( 1996), Khokhar et al. (2004), S ingh et al. 
(2005) and Ali and Gaur (2007) in strawberry. 

, ,,.,7 ·-Tne ·nrst fruit set (4.1 o days), fruit 
maturity ( 19.05 days) and harvesting (81.61 
d ays) were record ed with GA

3 
I 00 ppm + 

Black polyethylene mulching (T;). The 
increased frui_t set, early fruit maturity and 
early harvesting may be due to the GA

3 
sti mu lus involvement in fruit se t which 

" 
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Table 2. Effect of mu lch ing and plant growth regulators on reproductive character of strawberry 

Treatment Number of Flowering Days taken Days take1 

T1-GA, 25 ppm+Black polythene 

T1-GA1 50 ppm+Black polythene 

T1-GA3 100 ppm+Black polythene 

T,-GA
3 

25 ppm+ Transparent polythene 

Ts-GA, 50 ppm+Transparent polythene 

T.-GA, 100 ppril+Transparent polythene 

T1-GA, 25 ppm+ Paddy straw 

T1·GA, 50 . ppm+ Paddy srraw 

T ,-GA1 I 00 ppm+ Paddy straw 

T 10 NAA 10 ppm+Black po lythene 

T, 1 NAA 20 ppm+B lack polythene 

T1! NAA 40 ppm+Black polythene 

T"-NAA 10 ppm+Transparent polythene 

T,.-NAA 20 ppm+Transparent polythene 

Tu·NAA 40 ppm+Transparent polythene 

T 16-NAA I 0 ppm+ Paddy straw 

T 11-NAA 20 ppm+ Paddy straw 

T 11-NAA 40 ppm+ Paddy straw 

T,.-Control 

CD(P=0.05) 

po llen s ubstances is a co-enzyme or 
activator of enzymatic systems present in 
the ovar:y, whicti liberat e 11ctive"hom10Qe$ 
from the ,st~r~·ge·p;~ls ( .tviui~, 19.47) . Black 
po lyethy lene mulch probab ly led to 
increase canopy -t emperat ure., soi l 
temperature and ihoist ure contents, these 

· might have a ffected on earlier frui t set, 
development of frui t and early harvesti ng. 

flower/ durat ion to fru it to fruit 
plant (days ) (days) maturity 

36.40 

37.96 

3821 

35.84 

37.03 

3722 

33.15 

34.06 

3520 

27.82 

31.93 

20.83 

26.65 

30.65 

22.53 

25.59 

29.59 

24.98 

18.10 

6.43 

64.39 

62.88 

62.56 

64.54 

63.51 

6325 

65.65 

65.5 1 

6521 

66.90 

66.07 

69.79 

6732 

6620 

6938 

67.69 

66.77 

68.51 

74.64 

534 

4.61 

4.19 

4.10 

4.68 

4.53 

4.40 

4.98 

4.88 

4.74 

5.45 

5. 16 

5.72 

5.54 

5.28 

5.67 

5.58 

5.36 

5.63 

5.77 

0.46 

(days) 

21.40 

192 4 

19.05 

21.81 

20.96 

19.83 

22.47 

2222 

2.4.12 

23.91 

22.80 

25.87 

24.02 

23.06 

25.14 

24.16 

2330 

24.45 

27.15 

1.73 

Petrovskaya (1975), Singh et al. (2005), Ali 
and Gaur (2007) in strawberry. 

.!# • ~ 

Yi~ld atfr(b .. (;t~s~: " 
··-.::z~--·~ !" ' 

The num~er of fruit per plant, fruit 
yield per plant (g), fru it yield per plot (kg) 
and frui t yield (q/ha) were significant ly 
affected by app licat iort of Mulching and 
nlQnt nr"n\ut h ............. 1 ..... ,... .. #:' ("T' ... ... I ... . ....,, 'T" \. -
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MULCHING ANO PGRS ON GROWfH, YffiLD AND ECONOMICS OF STRAWBERRV 

maximu m fruit y ield (6.10 kg/ plot) a nd 
maximum fruit y ie ld (81.32 q ha·• ) were 
reco rd ed w ith GA, 100 p pm + B lac k 
po lyethylene mulching (T,). The h ighe r 
y ie ld may be due to increased flowering 
and more frui t set and higher fru it we ig ht. 
The resu lts a re in agreement with the 
observation of Kumar et al.( 1996), Kho khar 
et al. (2004) and Singh e t al. (2005) in 
strawberry. 

Econ omics: 

Economics of strawberry cultivation 
revealed that the highe r cost of cu lt ivation 
involved in the treat men t w he re plan t 
treated with mulching and p lant grDwth 
regulators , but it could ex hi bi t higher net 
re turns (Table 3 ). GA, 100 ppm+ Black 
polyethylene mulch ing (T,) trea tment gave 
hig hest net returns (I 0,04,4 84 Rs. ha·') and 
highest B:C rat io ( 1.62). 

Table 3. Effect o f mulching and plant gro_wth regulators o~ -~-ield attribute of strawberry 

Treatment 

T1-GA, 25 ppm+ Black po lythene 

T1-GA, 50 ppm+ Black po lythene 

T1-GA, JOO ppm+Black polythene 

T,-GA1 25 ppm+Transparent polythene 

T,-GA3 50 ppm+Transparent polythene 

T6-GA1 JOO ppm+Transparent polythene 

T7-GA1 25 ppm+ Paddy straw 

T1-GA3 50 ppm+ Paddy straw 

T9GA, 100 ppm+ Paddy straw 

T 10 NAA 10-ppm+Black polythene 

T 11 NAA 20 ppm+B lack polythene 

T 11 NAA 40 ppm+Black polythene 

T"·NAA 10 ppm+ Transparent polythene 

T,,-NAA 20 ppm+Transparent polythene 

:T;~:Nli:J.z~riiiiffi+ir~ns~are~t-poly~hene­
T,6-NAA, 10 ppm+ Paddy .straw 

T 11-NAA 20 ppm+ Paddy straw 

T 11-NAA 40 ppm+ Paddy straw 

T19-Control 
rntD::-1'\nC\ 

Days 
taken to 

No . of 
fruit/ 

harvesting plant 

Yield/ 
plant 
(g) 

85.79 

82.12 

8 1.61 

86.34 

84.47 

83.08 

88.12 

87.73 

·8733 

·90.81 

88.87 

95.66 

9133 

23.95 275.91 

26.55 

27.40 

23.05 

24.54 

24.77 

21.41 

21.99 

22.58 

17.91 

20.97 

10.07 

16.49 

329.07 

349.01 

265.68 

289.69 

295.35 

237.04 

253.09 

261.93 

184.51 

225.79 

96.92 

168.64 

89;26 -:<:-.:~:1~, ,'._ ~1~-~l 
94.52 11.56 112.58 

91.85 14.67 148.05 

90.07 

92.96 

101.78 

18.70 

13.51 

8.92 

194. 14 

134. \5 

80.90 

Yield/ 
plot 
(kg) 

5.44 

5.95 

6. 10 

5.25 

5.56 

5.80 

'1.84 

4.94 

5. 12 

4.51 

4.76 

3.85 

4.38 

4.68 

4.03 

432 

4.61 

4.20 

3.09 

Yield 
(q/ ha) 

72.50 

79.36 

81.32 

70.02 

74. 18 

77.29 

CH .49 

(i5.90 

(18.27 

W.07 

(i3.53 

51.31 

58.44 

'•2.43 

\1 .74 

~7.54 

61.45 

56.03 

~121 



4) 

c 
~ 

.D 

3 
~ 
"' .... 
0 

"' 0 .E 
0 
c: 
0 
0 ., 
c: 
0 

~ 
9 
.!'l 
;::l 
Oil 
~ 

.s::: 
~ 
0 ,_ 
00 

c 
.!'l 
0. 
'O 
c: 

"' on 
c: 

.s::: 
~ 
;::l 

E .... 
0 

u 
~ 
'-

0 
-~ 

~ 
al 

~~ 
0 "' 5..~ ;. I., ~ 

~z~ 
.s::: 
0 
.D ., 

~ E~ 
c 8 ~ 
0 c ..... 
·~ ·~ (2 
> 0 ~ 

~ 0 
0 ...... 

~ I " "' -0 ., 
() ·:;:, 1l 

"' c 
Q) 

E 

] a. 
~ 

c 
0 

·~-:--
> "' ::: ~ 
;::l ... 

<.) "' 
- 0 
"' 0 

~ 

Jm.JRNAl. OF lNfERACADEMJCiA Vol. 16 Jan.-M81'.,20U 

~ ~ ~ 8 ~ ~ ~ ~ ~ $ M ~ ~ 8 ~ ~ 0 &l s 
00 ...:00...:0. 

M r- ~ N 'C r- - 'C - 'C N 'C - - g 00 M M M s ~ ~ ~ ~ &l ~ 8 ~ g ~ ~ ~ ~ ~ s ~ ~ ~ 
~ ~ O ~ V'l M M V'l 00 V'l M V'l M - M 0 'C S V'l 

~ ~ ~ r--. ~ ~ ~ $ ~ @ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ · ~ 8 ~ b ~ ~ ~ ~ ~ 
0\ - M M ~ ~ 00 ~ M ~ ~ 

\0 - - 0 
- - V'l N 
- t'- V) r---

00 !"") ~ C'f') 

~ ~ ~ N ~ ~ ~ 8 g ~ ~ ~ ~ 0 g 
v ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

'C 0000 '<t 
N 'C '<!' r-
8 ~ ~ 8 

O N N '<!' 
~ N - &j 

8 ~ i 8 ~ ~ ~ ~ ~ ~ ~ 
.,.; ~ N o ~ ~ ~ ~ ~ o ~ 
~ ~ \0 ~ ~ ~ ~ ~ ~ ~ ~ 

r- 'C r­
\00000 "tt' 
N ~ ~ ~ S - N 0 

t--. 0 C- N 
0 ~ 0 '<!' 

"'Ei~&i 

0 0 0 0 
00000000 
00 00 00 00 

0 0 0 0 0 0 0 0 0 
00 00 00 00 00 M 00 00 M 
0000000000\0MOO\O 

~ ~ 
M 00 

0 0 0 0 
MOOOOOO 
'C ,..., 00 00 
0 N V'l oo § § ~ § § - V'l N 'C V'l r- 8 V'l N-N<t")O\O\ O'I 

'C'C'C'CV'lV'l'CV'l ~ § - - - 0 'C'C'C'<I' 

., ., 
c c: ., ., 

·.s::: ·..c 
>. >. 
0 0 
a. a. 

..:.: ..:.: 
0 0 

"' "' Cii 'tii 
+ + 
E E 
0. 0. 
c.. c.. 
~ ~ 

0 u u u ., ., c c: c c: c c ., ., ., ., 
v 0 ~ ~ ~ ~ 
.s:::-s>. >.>.>. v>.>-.- .,.,.,---c - - 0 c: c c: 0 0 0 ., 0 0 a. ., ., ., a. a. a. 

-Ba.a. ... ,.3..c:r-.s::: ......... 3 
>. c -c; , .. -c~~ 3·- iL::."' >._ - >. ~ >. Ii- Ii ~ "' 
- v v ~ - cd i.... l- · - -- - - -:a· .... ca tr R ; ~ [ ~ ~ ~ & & & ~ [ ~ ~ 
,.:.:,o.c..<n ;>.,>-.~..:.:..:.:..:.: ~"' !!l~ 
~ ~ ~ ~ 'O ~ 'O ~ ~ ~ "' ~ ~ 'O 

Cii ! ~ ~ ~ ~ ~ Cii Cii Cii ~ ~ ~ : 
+ ~ ~ + ~ + + + + + + + + 
E +E +E E + ~ E E E E E E E E c.. a. E c.. c.. o. c.. c.. a. a. c.. 
c.. a. c.. 0. 0. ~ c.. 0. 0. c.. c.. a. a. a. 
o a.a.· o · a. 00000000 
0 ~ ~ 0 ~ q O - N '<!' - N '<!' 

~J ~ ."_;,., oc 
!:: b -.·-
"' Vo 
;>., ;>., 
'O "O 

'g ~ 
0.. 0.. 
+ + 
E E 
c.. 0. 
0. 0. 

~ ~ p 

~ 
0 
0 
0 

c2 
·~ 
<l:: 

~ ., 
.D 

-~< 
"' ..... 
0 
0 
0 

"& 

" of: 
"' E 
"" 

.'V 

MULCHING AND PGRS ON GROWTH, YIELD AND ECONOMICS OF STRAWBERRY 

From the results, it can be c.oncl uded 
that GA1 100 ppm +Bl ack po lyethylene 
mulching was found to be most e ffective in 
improving plant he ight, plant spread N- S 
and E-W d irect io n, number of flower p er 
p lant , number of fruit per plant, yi e ld, net 
monetary return, and highest benefit cost 
ratio. This recommendation can be followed 
for s trawberry cu It iv at ion under 
chotanagpur region of Jharkhand. 
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