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T he effect of the availability of water and carbon on 
the physiological processes that are involved in the constitution of mango 

size and organoleptic quality was studied to ~----_-=_==_==_==_==_==_==-~-;,:----==~~--------
contribute to explaining the strong variability of the -
quality of fruits on the same tree. Our approach 
(Figure 1) was aimed at: 
· analysing, under contrasted water and carbon 
supply conditions, the carbon and water supplies of 
mango that enable growth; 

incorporating these results in a model forecasting fruit 
characteristics at harvesting (fresh weight, taste quality, 
indicators of length of storage). 

Procedure 

The procedure developed is aimed at incorporating in 
models knowledge gained from experimental work on 
physiological processes. The fruit-bearing shoot is chosen 
as the working scale as this bears the fruits and leaves in 
which uptake takes place. The effect of carbon availability 
on source-sink relations at fruit-bearing shoot level was 
studied experimentally and then modelled. The model 
incorporates the processes of photosynthesis, 
maintenance and growth respiration, the development of 
leaf and wood reserves and fruit growth. 

Determination of the moisture state of mango pulp tissue 
and hourly variations in fruit growth made it possible to 
study and model the water functioning of mango by 
introducing variables related to elasticity and plasticity 
properties of the tissues. Variation laws are proposed for 
these variables for mango. 

Results 

Figure J, ConcepTUal diogram 
for analysis of the 
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A descriptive approach was used to demonstrate a strong link 
between accumulation of moisture and dry matter in each part 
of the mango fruit (skin, pulp and seed) (Figure 2) . It appeared 
that the pulp is the compartment that increases most with the 
leaf: fruit ratio. We showed that fresh weight and pulp dry 
mater are the main quality criteria to be influenced by the 
carbon supply (Table I ). 

The moisture functioning model of mango shows the 
reversible and irreversible growth variations observed 
(Figu re 3) . 

Tableau I. Comparison of simulated and observed fresh weight and dry matter in 
mango. 

Treatment Fruit fresh weight (g) Dry matter content (% ) 

observed simulated observed simulated 

25 373,2 ± 63,6 425,53 17,54 ± 3,62 17,1 
so 436,4 ± 62,5 436,10 16,54 ± 2,21 17,47 

100 567,2 ±43,6 477,10 20,47± 0,63 16,36 

Figure 2., Relation between 

the water and d~ m~tter 

accumulation in mango pulp. 

(Woter pulp = 
205617,MS0,6336, 

R2 = 0.93; Pvalu• < 0.01) 
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. , . . ... Conclusion 

The models of carbon and moisture functioning were 
incorporated in an overall model for forecasting a quality 
profile; this gives fairly accurate simulation of the fresh weight 
(Figure 4), the dry matter content (Tab le 1) and the 
concentrations of the main biochemical compounds in the 
sweet and acid characters related to fruit conservation. 

500 

"'' 
20l 

500 

,oo 

200 

{2000 flowering 1) 
SO leaves/ fruil .. . 

.A,,. ( .. i 

/ 
a 

75 leaves I fruit 
(2000 flowering 2) 

dJ 1 

} 
( •fi) ;I Ii 

;~ 

C 

~ 100 

c. ,oo 

" 

o--~-----------
o 20 40 60 80 100 

Pulp dry weigh! Csl 

50 leaves/ frui t 
(2000 flowering 1) 

.,. r ~r •• .. 
~ 

b 

10 leaves/ fruit 
(2001 flowering 1) 

r r I' 1 ·1 . . I 
.t ' d 

~oo 600 eoo ,ooo 1200 400 600 6C<J 1000 1200 

De ree-da s after full flowerin Figure 3. s ,muloted 
growth (6) and observed 

growth (0) in fresh 
weight of mango, 

_r 
~ ,im,lalions 

- obSl!r\'3liuns 

Figure 4. s,muloted • ' 
and observed ' 
variations in mango 
fresh weight, , 

12 24 ~ 48 ~ n M ~ 1~ 
Time (hours) 

Ref£1"'ences 

Lechaudel M. 2004. Croissance et qualite organoleplique 
de la mangue (Mangifer,1 indica): analyse experirnentale 
et modeli sa1ion de l'effet de la disponibilite hydrique 
et carbonee. These, lnstitut national agronomique Paris­
Grignon, Pari s, France, '146 p . 

m, 
a 
Centre 
decoopl! r.ilion 
inlernationale 
enrc,cherche 
agronomlque 
pourle 
dl!veloppemerit 

Dep,1rtcrnc11t 
des productions 
frulUCw,; 
cthorllcok~ 




