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Abscission of mango fruitlets. 1. ln relation to endogenous concentrations 
of IAA, GA3 and abscisic acid in pedicels and fruitlets. 

ABSTRACT 
INTRODucnoN. The aim of this work was to determine the relationship between fruitier abs­
cission and endogenous concentrations of indo le-3-acetic acid (IAA), gibberellic acid (GA3) 

and abscisic acid (ABA) in the pedicels and the fruitiers of mango. MATERIAI.S AND METHODS. 

Intact fruitiers of Dushe ri mango and the ir pedicels, as well as fruitiers about to abscise and 
the ir pedicels, were collected at three developmental stages of the fruit, eg, p in heacl , pea and 
marble stage, during 2 years. The three phytohormones were extractecl , purified , derivatized 
and the ir concentrations were calculated . RESULTS AND DISCUSSION. The study revealed that fruit­
lets about to abscise exhibited a decrease of rnean concentrations of IAA, GA3 and an increase 
of mean concentrations of abscisic acid as compared to intact fruitiers at pin head , pea and 
marble stage of fruit clevelopment. Likewise, the peclicels of fruitiers about to abscise showed 
a decrease of mean concentrations of IAA, GA3 and an increase of mean concentrations of 
abscisic acid in comparison with the pedicles of intact frui ts at the three develop mental stages . 
So, fruitier abscission in mango woulcl be associatecl with lower levels of IAA, GA3 and higher 
levels of abscisic acicl in peclicels and fruitiers . 
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Abscission des jeunes mangues. 1. Lien avec les teneurs endogènes 
en AIA, gibbérelline et acide abscissique, dans les pédoncules et les fruits. 

RÉSUMÉ 

INTRODucnoN. Les relations existant entre l'abscission de jeunes fruits et les teneurs internes en 
acide indole acétique (AJA), gibbérelline (GA3) et acide abscissique des tissus du pédoncule 
et de la pulpe de jeunes mangues ont été recherchées. MATÉRIEL ET MÉTHODES. De jeunes 
mangues de la variété Dusheri , soit intactes, soit proches de l'abscission , ont été échan­
tillonnées avec leurs pédoncules, à tro is stades diffé rents de leur développement, pendant 
2 années consécutives. Les trois phytohormones ont été extraites, purifiées et dé rivées et leurs 
concentrations clans les tissus ont été mesurées. RÉSULTATS ET DISCUSSION. L'étude a révélé 
qu'aux tro is stades de déve loppement considérés - stades tête d 'épingle , petit pois et marbré -
les tissus des jeunes frui ts proches de l'abscission présentaient une diminution de leur concen­
tration moyenne en AJA et g ibbére lline , et une augmentation de leur taux d 'acide abscissique, 
par rapport aux tissus de jeunes fru its intacts. De la même façon, les pédoncules de ces fruits 
ont montré une diminution de leur concentration moyenne en AJA et en GA3, et une aug­
mentation de leur teneur en acide abscissique , comparés aux pédoncules de jeunes fruits 
intacts de chacun des tro is stades étudiés. Ainsi l'abscission des jeunes fruits chez la mangue 
serait associée à de plus fa ibles teneurs en AJA et à des concentrations plus élevées en acide 
abscissique clans les pédoncules et les fruits . 

MOTS CLÉS 
Inde , Mangifèra indica, fruit, stade de dévelo ppement végétal, substance de croissance 
végétale . 

Fruits, vol 52 (3) 159 



BAINS ET AL 

introduction 

Excess ive fruiti e r absciss io n occurs in the 
e a rly stages of fruit d eve lo pme nt in m a n y 
c ultiva rs of m a ngo (M UKHE RJ FF, 1952; S1NGH 
1960; YO UNG a nd SA ULS, 1979; DFSAI e t a l, 
1985) . Absciss io n occurs a t a il s tages o f 
fruit d evelo prne nt , but is p a rticula rl y hig h 
(> 90%) during the 2-4 wee ks pe rio d fo l­
lowing fe rtili za tio n (S1NG J-1 , 1960 ; NUNFZ-E LI­
SEA a nd Ü AVE NPORT, 1986) . Pre m ature fruit 
a bscissio n is tho ug ht to be due to fai lure o f 
fe rtilizat io n a nd/ o r e mbryo abo rti o n , 
w hich hinde r n o rma l fruit d evelo pme nt 
(S1NGH, 1961, 1978) . Ana to mica l inves ti ­
ga tio ns have shown tha t the abscissio n 
zone in ma ngo frui t is fo rme d in the ped i­
ce l a t th e fl ower initia tio n stage a nd it is 
composecl o f irregul a r rows o f sm a ll m e ris­
te m a tic cells (S INGH 1961, 1978) . Using bio ­
assays, RAM e t a l 0983), RAM 0 983 , 1992) 
and P1v\l,AS H a nd RAM 0 984) re p o rte d th a t 
lower concentrat io ns o f a ux ins , g ib be re l­
lins and cyto kinin-like su bstance(s) a nd 
hig h e r concentra tio n o f inhi b ito r(s) in the 
develo ping fruits were associate d w ith fruit 
dro p in m ango. The substantia l redu ctio n 
in fruitl e t abscissio n w ith the exogen o us 
a pplica tio n o f na phtha le n e acetic acid o r 
2,4-D (JAGIRDAR a nd Ci-lOUDI-I RY, 1967; 
SiNG J-1 , 1978; ARAV INDA KSHAN e t a l, 1979; 
D AHS HAN a nd H Al:l lll , 1981; S1Nc1-1 a nd RA M, 
1983) , g ib be re llic ac id (RAM, 1992) a nd 
p o lyamines (S1Nc 1-1 a nd S1NGJ-1 , 1995) has 
a lso provicl ed s trong c ircumsta ntia l evi­
d e nce o f the involvem e nt o f p lant growth 
s ubsta nces in fruitl e t a bsciss io n o f m a nga. 
Enhanced e thyle n e biosynthesis has been 
in volved in a bscissio n o f mango fruitl e ts 
(VAN LELYVELD, 1982; NUNEZ-ELI SEA a nd 
DAVENl'ORT, 1986) . In m a ngo, the re la tio n­
ship be tween fruitle t absciss ion and e nd o ­
gen o us concentra tio n o f indo le -3-acetic 
acid , g ibbe re ll ic acid a nd a bscis ic acid in 
the pe dicles o f the fru it is no t yet known. 
Ea rli e r s tucl y o n the 'Comice' pea r showed 
tha t fruitl e t a bsciss io n a ppea rs to be du e to 
Joss o f pe dice l ca pacity to tra nsp o rt aux ins , 
ra the r than a d e cline in fruit a ux in produc­
tio n (ANONYMOUS, 1984) . The airn of this 
work was, the re fore, to cle te rmine the re la­
tio nship between fruitl e t a bscissio n a nd 
e nd oge no us concentra tio ns o f indo le -3-
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acetic ac id , g ibbe re llic acid a nd abscis ic 
acid in the p ed icels a nd the fruitl e ts o f 
rna ngo. 

materials and methods 

plant material 
Ma ngo (J\!Iangi/ era indica L) cv Dus he ri 
trees g ra fted o n ma nga seedlings were 

used fo r these studies in the college 
o rch a rd o f Punjab Agricultura l Univers ity 

Ludhia na (30°50 ' N and 7 5°52' E) in North 
India . The trees were 16 yea rs o ld. Uni­
fo rrn trees we re selecte d fo r the expe ri­
rne nt. Ali the exp e rirne nta l trees rece ived 

s imi la r cultura l prac tices regarding fe rt ili ­
ze rs, irrigatio n and p la nt p rotectio n (ANo­
NYMo us, 1988) during th e investigatio ns . 

collection of pedicels 
and fruitlets 
The shoots bea ring panicles of s imila r phe ­
no logica l clevelo pme nt were chosen and 

tagged a t full bloom stage o f p a nicles o n 
ten ra ndo ml y selecte d trees . The pa nicl es 

were tagged b y w ra pping aclhes ive ta pe 
a round the s hoots ( 50 shoots p e r tree) . 
Fruit le ts a nd the ir p edicels (two fruits pe r 

p a nicle) were collecte cl a t pin heacl stage 
( < 5 mm fruiti e r diame te r) o n 18 th Ap ril , 
pea stage (6-10 mm fruitle t di a me te r) o n 

25th April a nd m a rble stage (11-20 mm 
fruitle t di a me te r) o n 7th May fro m the tag­

ged pa nicles . At each o f the above deve­
lo pme nta l s tages, fruiti ers a nd pe dicels 
were co llecte d fro m intact fruitl e ts a nd 

fruiti e rs abo ut to absc ise . Intact fruit ie rs 
were c ha racte rised by g reen colo ur a nd 
d id n o t dro p w ith the 3-4 re p ea te d sha kes 

to th e pa nicl es . W hilst, about to abscise 
fruiti e rs were intact w ith the p a nicl es but 

s howing ye ll owing o f the s inus p o rtio n o f 
the fruit a nd dro ppecl w ith a s ingle sh a ke 

o f the p a nicles . Manga fruitl e ts and pe cli­
cels collecte d fro rn te n diffe re n t trees were 
poole d in o ne sample . The pedicles and 

fruits were sep a rate d , w eig he d and sto re d 
in m e tha no l (80%) at -20°C til l extractio n. 



extraction , purification, 
derivatization and quantitation 
of indole-3-acetic acid , 
gibberellic acid and abscisic acid 
Mango fruiti ers o r peclicels were extractecl 
in methanol (80%) conta ining 20 mg/ 1 
butylated hydroxy to luene (BHT) at 4 ± 1 °C 
for 24 h in the dark. The extraction was 
repea ted three cimes before the combined 
extract was purifi ed and cle rivatizecl accor­
cling to the me thocls clescri bed in cleta il 
elsewhere (SI NGH , 1986; SING I-I and DI-IIL­
LON, 1990). After deriva tization , trimethylsi­
lyl (TMS) derivatives were injected into a 
gas liquid chromatograph, PYE Unicam 
(UK), fitted with a glass column (1.5 m 
long x 0.5 cm interna! diameter) and fl ame 
ionization cle tecto r. The tempe rature of the 
detector was 350°C, injecto r 290°C and 
column 140-270°C for indo le-3-acetic acid , 
gibberellic ac icl and abscisic acid. The 
linea r temperature was programmed at the 
rate of 6°C/ min whe n tempe rature rose to 
270°C, isothe rmal condition we re maintai­
necl fo r 20 min. Nitroge n was used as the 
ca rrie r gas. The phytohormones in the 

Table I 
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plant extract were icle ntified by comparing 
the retentio n rime of TMS cle riva tives to 
those of authe ntic standards inclo le-3-ace­
tic acid (S igma, 11.2 min) and abscisic acid 
(Sigma , USA, 16.2 min), and gibbe rellic 
acicl (BDH, UK, 235 min). The relative 
rete ntion rime and co-chromatography of 
plant extracts with a uthentic standa rds 
were a lso cl one to facil itate legitimate iden­
tification of phytohormo nes. The concen­
trations of phytohormones were expressecl 
as lQ-9 g/ g fresh and dry weight of p lant 
tissues during ho th the yea rs . 

results and discussion 

indole-3-acetic acid 
The mean concentrations of indo le-3-aceti c 
ac id was lower in fruitl e ts about to abscise 
(295, 30.6, 26 7%) and their ped icels (7 3, 
33.6, 33 .6%) as compared to the intact 
fruiti ers and the ir pedice ls at pin heacl, pea 
and marble stage, respectively (table I). 
The dec rease in the concentration of 
indo le-3-acetic acicl in the pedicels of fruit -

Mean concentrations of indole-3-acetic acid (10-9 g/g) on fresh and weight basis, in intact and about to abscise 
fruitlets and their pedicels in Dusheri mango at pin head, pea and marble developmental stages of the fruit. 

Material co/Jected Fruit/et Pedicel 

Pin head Pea Marble Pin head Pea Marble 

First year Intact fruitlet 
Fresh weight basis 2360 2778 3098 880 1440 1590 
Dry weight basis 3630 3700 4020 11 70 1800 1870 

About to abscise fruitlet 
Fresh weight basis 1661 2070 2336 820 880 1050 
Dry weight basis 2550 2760 3025 1090 1100 1230 

Second year Intact fruitlet 
Fresh weight basis 2370 3123 3123 880 1300 1620 
Dry weight basis 3645 3795 4055 11 70 1620 1900 

About to abscise fruitlet 
Fresh weight basis 1673 2024 2219 810 940 1080 
Dry weight basis 2574 2695 2885 1080 1170 1270 

Mean decrease(1) (%) 29.5 30.6 26.7 7.3 33.6 33.6 

(1) Mean decrease (%) exhibits a decrease of mean concentration of IAA in about to abscise fruitlets/pedicels as compared with intact 
fruitlets/pedicels. 
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lets about to abscise was less pronounced 
as compared to the pedicels of intact fruits 
at pin heacl stage as compared to pea and 
marble stage (table I). The concentrations 
of inclo le-3-acetic acicl were lower in the 
pedicels and in fruitlets at pin head stage 
as compared to pea and rnarble stage. The 
results were similar during both years of 
study (table I). The lower concentrations 
of indole-3-acetic acid in the fruitlets about 
to abscise and their pedicels at all the 
stages of development may be attributed to 
lower production of indole-3-acetic acid in 
the fruitlets and its highe r oxidation. 
Higher peroxiclase activity in abscised fruit 
as compared to intact fruits of mango has 
been reported by VAN LELYVELD 0978), and 
the present studies a lso suppo rt the above 
hypothesis. In general, concentrations of 
indo le-3-acetic acicl were lower in the fruit­
lets and their pedicels at their early stages 
of development. It may be attributed to 
lower rate of biosynthesis of indole-3-ace­
tic acid in the fruit lets. The zygote and 
endosperm nuclei of Dusheri rnango are 
known to rest for about 2 weeks after fe r­
tilization (SING!-1 , 1961; SHARMA and SrNGI-l, 

1972). Using bioassay, CHACKO et al 0970) 
and PRAKASH and RAM 0984) also reported 
lower concentrations of auxin like sub­
stances in mango fruitlets 2 weeks afte r fer­
tilization. The substantial reduction in the 
abscission of fruitle ts of mango with exo­
genous application of auxins, eg, NAA 
(Planofix) or 2,4-D, at full bloom or fruit 
set ÜAGIRDAR and CHOUDHRY, 1967; SINGJ-1, 
1978; ARAVINDAKSI-IAN et al, 1979; DAI-lSI-lAN 
and HABll3, 1981; SrNGI-l and RAM, 1983, PRA­
KASH and RAM, 1987) support our experi­
rnental findings that indole-3-acetic acid 
deficiency in the fruitlets and their pedicels 
play an important role in abscission of 
mango fruitlets. 

gibberellic acid 

The rnean concentration of gibberellic acid 
were lower in fruitle ts about to abscise 
( 42.3, 54.0, 42.8%) and the ir pedicles (50 3, 
51.0 and 46.5%) as compared with the 
intact fruitlets and their pecl icels at pin, pea 
and marble stage, respectively (table II) . 
The concentrations of g ibbere llic acicl sho­
wecl a similar patterns in fruitlets and pedi-

Mean concentrations of gibberellic acid (1 o-9 g/g) on fresh and weight basis, in intact and about to abscise 
fruitlets and their pedicels in Dusheri mango at pin head, pea and marble developmental stages of the fruit. 

Material collected . 
Fruit/et Pedicel 

Pin head Pea Marble Pin head Pea Marble 

First year Intact fruitlet 
Fresh weight basis 1130 1740 1890 900 1065 1226 
Dry weight basis 1740 2320 2450 1200 1325 1445 

About to abscise fru itlet 
Fresh weight basis 626 840 1218 450 510 643 
Dry weight basis 960 1120 1580 600 635 755 

Second year Intact fruitlet 
Fresh weight basis 1000 1890 2010 810 880 1060 
Dry weight basis 1540 2520 2610 1080 1100 1240 

About to abscise fruitlet 
Fresh weight basis 604 830 1013 401 444 578 
Dry weight basis 930 1100 1309 530 554 680 

Mean decrease(1) (%) 42.3 54.0 42.8 50.3 51.0 46.5 

(1) Mean decrease (%) exhibits a decrease of mean concentration of GA3 in about to abscise fruitlets/pedicels as compared with intact 
fruitlets/pedicels. 
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Table Ill 
Mean concentrations of abscisic acid (1 o-9 g/g) on fresh and weight basis, in intact and about to abscise fruitlets 
and their pedicels in Dusheri mango at pin head, pea and marble developmental stages of the fruit. 

Materia/ col/ected Fruit/et Pedicel 

Pin head Pea Marb/e Pin head Pea Marble 

First year Intact fruitlet 
Fresh weight basis 2140 1610 1300 1000 780 510 
Dry weight basis 3290 2140 1690 1330 970 600 

About to abscise fruitlet 
Fresh weight basis 3270 1970 1490 1180 1030 660 
Dry weight basis 5030 2620 1930 1570 1280 770 

Second year Intact fruitlet 
Fresh weight basis 2020 1510 1220 940 710 600 
Dry weight basis 3110 2020 1580 1250 880 700 

About to abscise fruitlet 
Fresh weight basis 2710 1940 1680 1060 930 780 
Dry weight basis 4170 2580 2180 1410 1160 910 

Mean increase(1) (%) 30.4 20.2 20.5 15.5 31.9 29.2 

(1) Mean increase (%) exhibits an increase of mean concentration of ABA in about to abscise fruitlets/pedicels as compared with intact 
fruitlets/pedicels. 

cels during both yea rs (table Il ). The lower 
concentratio n of gibberellic acid in the 
fruiti e rs a nd the ir peclicels seem to play an 
impo rta nt ro le in causatio n o f fruiti e r abs­
ciss io n o f mango. The exogeno us applica­
ti o n o f gibbere llic acid ( 40 ppm) at pre­
bloom stage has been re po rted to reduce 
fruitl e t abscissio n o f Dusheri mango (RAM , 
1983) and also suppo rt o ur expe rime ntal 
results that lower concentra tio ns of gibbe­
re llic ac id in fruits a nd the ir pedi cels have 
been associated w ith fruitie r abscissio n. 
Likewise, using bioassay, RAM 0 992) has 
a lso re po rtecl tha t lower levels o f gibbere l­
lin-like substances couplecl w ith higher 
levels o f inhibito rs appea recl to cause fruit 
dro p in rnango. Nevertheless, since 90 g ib­
bere llins have been characte risecl and 
iclentifiecl (GASKIN and MACM ILLAN, 1991), 
further work o n the ide ntificatio n of diffe­
rent g ibbe rellins from seecl and pe rica rp 
mango fruit and peclicel as well as the ir 
ro le in fruitle t absciss ion needs to be clo ne . 

abscisic acid 
The fruitl ets abo ut to abscise and the ir 
peclicels showecl highe r mean concentra-

tio ns o f absc isic acicl (30 .4, 20.2 , 20.5% and 
15.5, 31.9, 29.2%) comparecl w ith intact 
fruiti e rs and the ir peclicels at pin heacl , pea 
and marb le stage, respectively (table III) . 
The fruitie rs and peclicels showed a similar 
trend cluring 2 consecutive yea rs of stucly 
(table III) . The higher concentratio ns of 
abscisic ac icl in fruitie rs about to abscise 
and the ir pedicels seems to play a role in 
fruiti e r abscissio n of mango. Abscisic acicl 
and abscis ic ac icl -like substances have a lso 
been ascribed to cause fruit drop in Citrus 
unsbiu (TAl<.A HAS J-11 e t a l, 1975), Prunus per­
sica (MA RTIN and NISHI.J MA , 1972; YAMAGUCHI 
and TAKAI-IASJ-11, 1976), Pyrus pyrifolia (MAR­
TIN e t a l, 1980) and also abscissio n of o ther 
plant o rga ns (Anrncon, 1983). It may also 
be argued that higher levels of abscisic 
acid in fruitie rs and peclicels stimulate 
e thylene pro duction as a result of absc isic 
acid-inclucecl e thyle ne productio n wh ich 
may cause fruitle t abscissio n in mango. 
Likewise, it bas been de mo nstratecl tha t 
enhancecl e thylene biosynthesis is invol­
vecl in the abscission o f young mango 
fruiti ers (VA N LELYVELD, 1982; NUNEZ-ELISEA 
and DAVENPO RT, 1986). Our experimental 
results also indica te that concentratio ns of 
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indo le-3-acetic acid , gibbere llic acid and 
abscisic acicl in the pedicels were similar to 
those in the fruitle ts tested at three deve­
lo rmental stages of the fruit. It may also be 
a rgued that, afte r the biosynthesis o f these 
rhytohormones in the fruitle ts, presumably 
translocated into the peclicels and abscis­
sion zone to trigge r the biosynthesis o f 
hycl rolytic enzymes w hich initia te forma­
tion of abscission layer (SEXTON and 
RolJERTS, 1982). The abscissio n layer in 
pedicels can be formed at any stage of 
mango fruit deve lo pment because the 
pedicel possesses a predetermined abscis­
s ion zone (SING H, 1961). Thus the hormo­
nal imbalance in the pedicel and/ or fruit 
may cause fruitle t abscission in rnango. 
Abscisic acid appea red to play a role in the 
fruitlet abscission cli rectl y o r through absci­
s ic acid induced ethyle ne production . 
However, the deficiency of indo le-3-acetic 
acid and gibbe rellic acid in the pedicels 
and developing fruitl e ts may be ano ther 
facto r contributing in the process of fruitl e t 
ahscissio n o f mango. Ea rlie r repo rts of PRA­
KASH and RAM (1986) and BAINS 0992) a lso 
support this hypothesis that exogenous 
a pplication of 2,4-D, IAA o r GA3 has sub­
stantially reducecl fruit dro p in mango. ln 
conclusion, it appears that fruitle t abscis­
s ion in mango is associatecl with lower 
levels o f IAA, GA3 and higher levels of 
abscis ic acid in ped icels and fruitlets. 
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1. Relaci6n con los contenidos end6genos de AIA, 
giberelina y acido absfcico en los pedunculos y los frutos. 

RESUMEN 
INTRooucc1ôN. Se estudiaron las re laciones existentes entre la absiciôn de frutos jôvenes y los 
contenidos inte rnos de acido inclolacético (AIA), giberelina (GA3 o aciclo giberé lico) y aciclo 
abscisico de los tejidos cie l peclünculo y la pulpa de mangos jôvenes. MATERIAL Y MÉTODOS. Se 
muestrearon mangos jôvenes de la varieclad Dusheri y sus pedünculos, ya sea intactos o 
prôximos de la abscisiôn, en tres etapas dife rentes de su clesarrollo. RESULTADOS Y mscus1ôN. 

El estuclio revelô que, en las tres etapas de clesarrollo consicle raclas (cabeza de alfiler, gui­
sante y manchôn), los te jidos de los frutos jôvenes prôximos de la abscisiôn presentaban una 
disminuciôn de su concentraciôn media de AIA y giberelina y un aumento de proporciô n de 
acido abscisico respecto a los tejidos de los frutos jôvenes intactos. Del mismo modo, com­
parados con los de los frutos intactos de cada una de las etapas estudiadas, los pedünculos 
de clichas frutos presentaron una disminuci6n de su concentraci6n media de AIA y AG3, asi 
coma un aumento de su contenido de acido abscisico. Por consiguiente, la abscisi6n de los 
frutos j6venes ciel manga parece estar asociada con contenidos infe riores de AIA y concen­
traciones mas e levaclas de acido abscisico en los pedünculos y los frutos. 
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