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AB STRACT: In ves ti ga tion on 4-year old plants of guava cv. Allahabad Safeda was con ducted to 
find out the in flu ence of gibberellin-in hib i tor paclobutrazol (PBZ), [(2RS, 3RS)-1-
(4-chlorophenyl)-4,4-dimethyl-2-(1,2,4 triazol-1-yl)pentan-3-ol] and rip en ing pro moter ethephon
[(2-chloroethyl) phosphonic acid], on fruit qual ity. Treat ments in the form of fo liar ap pli ca tion
were  ap plied  re peat edly  dur ing  March 2007  and  2008  at  500 and 1000 ppm of each
chem i cal on plants at 6x5m spac ing. Fruit size and weight was re corded higher in all treated
plants dur ing both rainy and win ter sea sons as com pared to un treated plants. Num ber of seed
was counted high est in fruits ob tained from con trol plants dur ing both sea sons. Pulp pro por tion
was not af fected sig nif i cantly with treat ments. The pal at abil ity rat ing and TSS of fruits dur ing
both rainy and win ter sea son were re corded higher and acid ity was re corded lower in treated
plants as com pared to un treated plants. High est vi ta min C con tent was noted in fruits ob tained
from ethephon 1000 ppm treated plants dur ing rainy sea son and ethephon 500 ppm dur ing
win ter sea son. Al though, PBZ 500 ppm was found to in crease the fruit size and weight
par tic u larly dur ing rainy sea son but ethephon 500 ppm treated plants pro vided fruits with best
eat ing qual ity. 
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Guava (Psidium guajava L.) is very
im por tant trop i cal as well as sub trop i cal fruit
crop of the world and is a po ten tial crop of In dia.
Due to its hardy, pro lific bear ing nu tri tive, highly 
re mu ner a tive na ture, it sur passes many other fruit 
crops. More over this fruit can be grown
sat is fac to rily even in ad verse soil and cli ma tic
con di tions. Al though, the area and pro duc tion of
guava in creased in last de cade, but there is no
sig nif i cant in crease in pro duc tiv ity. Pres ently the
pro duc tiv ity of guava is much be low the
pro duc tive po ten tial, due to lack of suit able
plant ing sys tem, plant ing of less num ber of trees
per unit area, lack of can opy man age ment
prac tice etc. There fore, the main em pha sis should 
be laid on man age ment of tree can opy in such a
way that leads to ac com mo da tion of higher
num ber of plans as to get higher pro duc tion of
good qual ity fruits per unit area. As guava plants
ex hib its ex ten sive veg e ta tive growth an nu ally
and are highly re spon sive to can opy

mod i fi ca tion, there is al ways a scope to in crease
pro duc tion and in come from a unit land area by
us ing var i ous cul tural tech niques and ap pli ca tion
of cer tain chem i cals which re stricts the
veg e ta tive growth with out af fect ing the fruit
qual ity. There fore, the pres ent in ves ti ga tions are
aimed to study the ef fect of growth re tar dants on
physico-chem i cal prop er ties of guava fruits.

MA TE RI ALS AND METH ODS

In ves ti ga tion on 4-year plants of guava cv.
Allahabad Safeda was con ducted to ex am ine the
ef fect Paclobutrazol (PBZ) and Ethephon on fruit
qual ity. Treat ments in the form of fo liar ap pli ca tion
were ap plied re peat edly dur ing March 2007 and
2008 at 500 and 1000 ppm of each chem i cal on
plants at 6x5m spac ing. Phys i cal char ac ters of both
rainy and win ter sea son crops were re corded in
July-Au gust and No vem ber-De cem ber, re spec -
tively dur ing the year 2007 and 2008. The
ob ser va tions on phys i cal char ac ters of fruits were
noted in terms of fruit size, fruit weight, seed
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num ber per fruit and pulp pro por tion was re corded.
The qual ity char ac ters of both rainy and win ter
sea son fruits were re corded in July-Au gust and
No vem ber-De cem ber, re spec tively dur ing both the
years. The data on qual ity char ac ters of fruits were
de ter mined in terms of pal at abil ity rat ing, to tal
sol u ble sol ids, acid ity, pulp con tent and vi ta min C. 

Pal at abil ity rat ing in terms of gen eral
ap pear ance, taste and fla vour were re corded by
panel of five judges on the ba sis of Hedonic scale
1-9 as fol low. 

Rat ing of fruits

Ex tremely de sir able        9 marks,

Very much de sir able       8 marks

Mod er ately de sir able       7 marks,

Slightly de sir able           6 marks

Nei ther like nor dis like    5 marks,

Slightly dis like          4 marks

Mod er ately dis like       3 marks,

Very much dis like        2 marks

Ex tremely dis like        1 mark 

To tal sol u ble sol ids con tent of juice was
de ter mined with the help of Bausch and Lomb hand 
refractometer in terms of de gree Brix. The val ues of 
to tal sol u ble sol ids were cor rected at 20°C with the
help of tem per a ture cor rec tion chart (AOAC, 1).
Sim i larly, acid ity and Vi ta min C was de ter mined
ac cord ing to the method of AOAC (1). Col our of
the fruits was re corded with the help of
Hor ti cul tural Col our Charts (Wil son, 6). 

RE SULTS AND DIS CUS SION

Phys i cal char ac ter is tics of guava fruits

The fruit size was sig nif i cantly af fected by
dif fer ent growth reg u la tor treat ments in both the
sea sons. Dur ing rainy sea son, the mean fruit size
un der all treat ments was found in creased com pared
to con trol. Max i mum fruit length (4.98 cm) in PBZ
500 ppm and breadth (5.12 cm) in PBZ 1000 ppm
was ob served dur ing rainy sea son (Ta ble 1) and

min i mum fruit size (4.46 cm length and 4.56 cm
breadth) was ob tained in con trol plants. In win ter
sea son (Ta ble 2), the max i mum fruit length and
breadth was noted with PBZ 1000 ppm (6.65 cm
and 6.43cm) and min i mum with un treated (6.29 cm
and 6.23 cm) plants. 

Fruit weight was also in flu enced by the
ap pli ca tion of growth reg u la tors in both the
sea sons. Dur ing rainy sea son max i mum fruit
weight (76.33g) was ob served with PBZ 500 ppm
treat ment and min i mum fruit weight (62.33 g) was
ob served in un treated plants. How ever, in win ter
sea son fruits, plants sprayed with PBZ 1000 ppm
ex hib ited high est (158.5 g) fruit weight and con trol
plants gave low est (128.4 g) fruit weight. In crease
in fruit size and weight may be at trib uted to the
in creased sup ply of nu tri ent and photosynthates to
the de vel op ing fruits at the ex pense of re stricted
veg e ta tive growth. 

PBZ and ethephon treat ments also in flu enced
the seed set ting in guava fruits.  The least num ber of 
seeds i.e. 212 was ex tracted from the rainy sea son
fruits picked from the plants sprayed with the
ethephon 1000 ppm and max i mum seeds (257)
were ob served in fruit ob tained from the plants kept 
as con trol. In a sim i lar way max i mum num ber of
seeds (324) was ex tracted from con trol plants and
min i mum (266) in PBZ 1000 ppm treated plants
dur ing win ter sea son. Re duc tion in seed num ber in
fruits treated with chem i cals may be due to ad verse
ef fect on pol len ger mi na tion on the stigma.
Treat ments of growth reg u la tors had
non-sig nif i cant ef fect on pulp pro por tion in both
rainy and win ter sea son crops. 

Chem i cal char ac ter is tics of guava fruits

The pal at abil ity of fruits was judged high est in 
rainy sea son (Ta ble 3) guava plants ap plied with
ethephon 1000 ppm (6.42) and min i mum (6.28) in
con trol plants. In win ter sea son (Ta ble 4) ethephon
1000 ppm also makes the fruits more pal at able with 
PLR of 8.11 fol lowed by 8.09 in ethephon 500 ppm. 
Un treated plants pro vided fruits with least
pal at abil ity rat ing of 7.95.  The re sults ob tained are
in line with those of Yadav et al. (7), who ob tained
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Ta ble 1 :  Ef fect of PBZ and ethephon on phys i cal char ac ter is tics of rainy sea son guava fruits.

Treatments

(ppm)

Fruit
length(cm)

Fruit breadth
(cm)

Fruit
weight (g)

Seed
numbers

Pulp 

content (%)

P-500 4.98 5.01 76.33 232 89

P-1000 4.86 5.12 73.67 242 89.1

E-500 4.72 5.10 71.91 226 88.9

E-1000 4.86 4.93 70.79 212 88.6

Control 4.46 4.56 62.33 257 88.2

CD (P=0.05) 0.11 0.12 3.92 10.2 NS

Ta ble 2 : Ef fect of PBZ and ethephon on phys i cal char ac ter is tics of win ter sea son guava fruits.

Treatments

(ppm)

Fruit
length(cm)

Fruit breadth
(cm)

Fruit
 weight (g)

Seed
numbers

Pulp content
(%)

P-500 6.58 6.30 153.1 311 93.1

P-1000 6.65 6.43 158.5 266 94.1

E-500 6.47 6.35 154.3 294 94.0

E-1000 6.35 6.41 145.5 301 94.3

Control 6.29 6.23 128.4 324 93.9

CD (P=0.05) 0.11 0.13 10.4 12.1 NS

Ta ble 3 : Ef fect of PBZ and ethephon on chem i cal char ac ter is tics of rainy sea son guava fruits.

Treatments

(ppm)

Palatability
rating

(out of 9)

Total soluble
solids (%)

Acidity (%) Vitamin C
(mg/100g pulp)

Fruit colour

P-500 6.36 9.34 0.17 131.94 YGG 144 D

P-1000 6.33 9.49 0.169 135.85 GG 142 B

E-500 6.37 9.5 0.174 138.07 Y 144 C

E-1000 6.42 9.6 0.172 140.04 Y 12C

Control 6.28 9.33 0.176 132.94 GG 142 B

CD (P=0.05) 0.11 0.14 0.04 5.22 - 

Ta ble 4 : Ef fect of PBZ and ethephon on chem i cal char ac ter is tics of win ter sea son guava fruits.

Treatments

(ppm)

Palatability rating
(out of 9)

Total soluble
solids (%)

Acidity
(%)

Vitamin C
(mg/100g

pulp)

Fruit colour

P-500 8.03 10.25 0.211 163.1 GG 142 B

P-1000 8.04 10.43 0.202 164.3 YGG 149 A

E-500 8.09 10.43 0.214 168.2 YG 150C

E-1000 8.11 10.7 0.2 166.4 YGG 154 B

Control 7.95 10.2 0.23 163.83 GG 142 B

CD (P=0.05) 0.04 0.14 0.01 2.98 - 



max i mum pal at abil ity rat ing of guava fruits with
ethrel 1000 ppm (8.1 out of 10). In a sim i lar way the 
pal at abil ity was ob served max i mum un der
ethephon treat ment (1000 ppm) when treat ments of
ethephon and PBZ @500 and 1000ppm each were
given to guava cv. Allahabad Safeda (Singh and
Bal, 3).

In rainy sea son, the to tal sol u ble sol ids were
found max i mum i.e.9.60 % with ethephon 1000
ppm fol lowed by 9.50 % in ethephon 500 ppm
treated plants. The fruits taken from con trol plants
ex hib its low est (9.33 %) TSS con tent. Win ter
sea son fruits of guava gave high est TSS i.e.10.70 % 
in ethephon 1000 ppm treated plants. Fruits taken
from un treated plants gave min i mum TSS of 10.20
%. Acid con tent in fruits was re corded high est in
plants kept as con trol in both rainy (0.176 %) and
win ter (0.23 %) sea son crops. The plants sprayed
with PBZ 1000 ppm in rainy sea son and ethephon
1000 ppm in win ter sea son con tained fruis with
min i mum acid con tent of 0.169 and 0.2 %,
re spec tively. The re sults ob tained are in sim i lar
lines with Singh et al. (2) and Yadav et al. (7) who
re ported no sig nif i cant ef fect of ethrel on the
acid ity of guava fruits. The re sults are in line with
that of Suleman et al (5) who sprayed ethephon
dur ing May and re ported that the acid ity was
sig nif i cantly re duced by higher dose of ethephon
dur ing both rainy and win ter sea son fruits. 

Ethephon treat ments in creased the vi ta min C
con tent in rainy as well as win ter sea son fruits.
Max i mum con tent of vi ta min C was no ticed in
rainy sea son guava fruit (140.04 mg/ 100 g fruit
pulp) ob tained from trees treated with ethephon
1000 ppm and 168.2 mg/ 100 g fruit pulp in
ethephon 500 ppm treat ment in win ter sea son. The
min i mum vi ta min C con tent (131.94 mg/100g) was
es ti mated in rainy sea son and 163.1 mg/ 100 g fruit
pulp in win ter sea son in plants treated with PBZ
500 ppm ap pli ca tion. The ob ser va tions on
es ti ma tion of vi ta min C are not co in cide with the
re sults of Singh (4) who re corded the higher
vi ta min C con tent in fruits of rainy sea son guava cv. 
Sardar re ceived from plants sprayed with PBZ
500ppm com pared to other treat ments. 

The col our of rainy sea son fruits (Ta ble 3) was 

found to be im proved with both 500 and 1000 ppm
ethephon treat ments i.e. yel low green (Y 144 C)
and yel low (Y 12 C), re spec tively. Fruit col our of
PBZ treated plants was less de vel oped com pared to
ethephon. In PBZ treat ments, the col our of the
fruits ranged from light yel low green (YGG 144 D)
to light green (YGG 142 B). The least col our
de vel op ment of the fruits i.e. light green (GG 142
B) was noted in the fruits in un treated plants un der
paclobutrazol treat ment. Sim i larly in win ter sea son
(Ta ble 4), both the ethephon treat ments showed
better col our de vel op ment of fruits i.e. yel low to
yel low green as com pared to paclobutrazol and
con trol. Fruit col our im prove ment in ethephon
treat ments may be due to rip en ing en hanc ing
prop er ties of ethephon.
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