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Papaya  plant  
 
-Semi-woody (an intermediate  position  between herbs and trees) 

Stem density: 0.13 g cm 3 
-Eucalipto : 1 g cm 3 

-Wood tropical plant: 0.78 g cm 3 to 1.16 g cm 3 

 
-Latex-producing  
-Usually single-stemmed 
-Reproductive precocity (3-4 months)  
 
-High  photosynthetic  rates (å26  mmol  m -2 s-1 - field  condition   in  2000  mmol  m -2 s-1 PAR ) 
(interesting  to  think  in  greenhouse -grown  papaya)!   
-Coffee : 8 - 9 mmol  m -2 s-1 
-Corn : 40 -50  mmol  m -2 s-1 
-Tomato : 12 mmol  m -2 s-1 
-Rice :  13 mmol  m -2 s-1 
-Sugarcane : 40 -50  mmol  m -2 s-1 
-Pepper : 15 mmol  m -2 s-1 
 
-fast growth  
-production  of many seeds 
óSoloô group: 270  seeds  per  fruit  (5g)  
óFormosaô group: 350  seeds  per  fruit  (17g)  
-Low construction  cost of hollow  stems 
-Phyllotaxis 3:8 
-Continuous fruit  production  
(indeterminate  growth)  
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19 plants 

Canarian Island: 
Las Palmas:  
(capital city) 28° 6' N, 15° 26' W 
Santa Cruz: 28° 27' N, 16° 15' W 
 
Campos dos Goytacazes Brazil 
Latitude: 21° τυᴂ ρφᴃ 3ÕÌȟ τρ° ρωᴂ 
ςψᴃ Oeste 



Canarian Island: 
Las Palmas:  
(capital city) 28° 6' N,  
Santa Cruz: 28° 27' N,  

21° τυ 



Papaya plant  

irrigated Non irrigated 



Papaya plant  

(Brix de 1 grau = 1g de sacarose em 100g de solução) 



Papaya plant  

8

9

10

11

12

13

14

15

ja
n
e

ir
o

fe
ve

re
ir
o

m
a

rç
o

a
b
ri
l

m
a

io

ju
n

h
o

ju
lh

o

a
g

o
st

o

se
te

m
b

ro

o
u
tu

b
ro

n
o
ve

m
b

ro

d
e
z
e

m
b

ro

SURISE SOLO

GOLDEN/THB

CALIMOSA

média

Média mensal de teores de brix em frutas da caliman agrícola - 
periodo de 1996 a 2010 (14 anos). Linhares ES Brasil 



Male Female 
Hermaphrodite 

Leaves arranged in a spiral pattern 
 
    > light 

interception 
> Number of 
sun leaves 



Male Female 
Hermaphrodite 

Leaf 
 
-plant produce large palmate leaves ɉЂπȟφÍ2) 
-Five to nine pinnate lobes of various widths (40-60 cm) 
-Leaf epidermis and the palisade parenchyma are composed of a 
single cell layer, while spongy mesophyll consists of four to six 
layers of tissue 
 
 
 
 
 
 
 
 
 



Male Female 
Hermaphrodite 

1.60m 



Male Female 
Hermaphrodite 

Stomata 
 
-Papaya leaves are hypostomatics 
 
-stomatal density of sunlight leaves is 400 to 800 
stomata mm-2 

Single-leaf  photosynthesis  



Single-leaf  photosynthesis   
 
Papaya is classified as a plant with C3 metabolism (Imai et al., 1982; Marler et al., 
1994; Campostrini, 1997; Marler and Mickelbart, 1998; Jeyakumar et al., 2007) 
The absence of margin cell formation in the vascular bundles of papaya leaves 
(Buisson and Lee, 1993) is a characteristic associated with  C3 metabolism 

C4 leaf 

Bundle sheath 



Single-leaf photosynthesis   
 
The average C13 value of C4 plants is -14ă 

 

C3 plants is -23 to -36 ă 

 

 
 
 

Campostrini , 1997 

Torres -Netto   2005  



Single-leaf photosynthesis  
 
 

 
 
 

Marler  e Mickelbart , 1998 

Maximum net carbon assimilation (A) rates 
of 25 to 30 ʈÍÏÌ m-2 s-1 are achieved at 2000 
ʈÍÏÌ m-2 s-1 photosynthetic photo flux (PPF) 
in soil field capacity (Marler and Mickelbart, 
1998; Campostrini and Yamanishi, 2001; 
Reis, 2007) 

ʌsoil = - 68 kPa 

ʌsoil = - 20 kPa 



Full  sunlight  Shade 50%  < R/FR 
Buisson e Lee, 1993 



Sun leaf Shade leaf 

Leaf thickness (µm) 137 119 

Specific leaf mass (mg cm-2) 4,7 2,8 

Leaf area (cm-2) 292 162 

Chlorophyll content (µg cm-2) 3.57 5.16 

Petiole lenght (mm) 207 148 

Stomata density (mm-2) 465 330 

Degree air space 0.29 0.33 

Buisson e Lee, 1993 

Under conditions of low light intensity  and low 
red:far red light , leaf lobing was dramatically 
reduced.  
 
Change in spectral quality also resulted in a 
reduction in the ratio  chlorophyll  a to b 



High  Leaf lobing can reduce leaf temperature in  sun leaf 

Motorcycle  radiator 



In general, each mature leaf can provide photoassimilate for about three fruits (Zhou 
et al., 2000) 

The photosynthetic capacity also influences papaya fruit  quality (Salazar, 1978). 
 
Defoliation by 75% significantly reduced new flower production and fruit set, 
decreased ripe fruit total soluble solids (TSS) 
 
50% defoliation did not reduce new fruit set or ripe fruit TSS (Zhou et al, 2000) 
 



In general: (Brazil) 
Solo group : < leaf area 
High yield : 
95 t ha-1 

95 fruits       1 leaf support 4 fruits  
24 leaves 
Average yield  : 
61 t ha-1 
62 fruits       1 leaf support  3 fruits  
19 leaves 
 
Formosa group : > leaf area 
 High yield : 
150 t ha-1 

73 fruits       1 leaf support 3 fruits  
25 leaves 
Average yield  : 
85 t ha-1 
42 fruits       1 leaf support  2 fruits  
21 leaves 
 
 
 
  
 

Brix  medio de 12Á 



Increase net photosynthetic rate (A) is very important  to high papaya  production 
 

While high A rates are possible in papaya, environmental factors as PPF (light), water (soil and 
air), soil compaction, wind, VPD,  temperature,  soil oxygen, often limit A. 
 
1) Light (PPF)  
 
 
 
 
 
 
 

Sun leaf 

ʌsoil = - 20 kPa 

ʌsoil = - 68 kPa 



With rapid reductions in irradiance, photosynthesis declines due to rapid biochemical adjustments. 
With the return  to high irradiance, and in the absence of any stomatal lmitation , photosynthesis quickly 
increase 
 
 
 



Ligh compensation point in 
papay single leaf. Field 
condition 
60 mmol m-2 s-1 
 

Dark respiration 
1.75 to 2.5 mmol CO2m

-2 s-1 
 
 
 
 
 

Ligh compensation point in papay 
single leaf. Field condition 
60 mmol m -2 s-1 

 

1.75 to 2.5 mmol CO2m
-2 s-1 

 

 400         1000 µmol m-2 s-1 
 



The PPF response of papaya may also decline with  PPF above saturating levels 
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The decrease in A that begins at light  saturation is due, in 
part, to the decrease in stomatal conductance (gs) through 
the direct action of radiant energy on leaf heating 
(stomatal  limitation ) 

       PPF (mmol m-2 s-1) 
 

 
 
 
Tleaf 

 
 
 
 
 
 
 
 
 





High light  (2200 µmol  m-2 s-1) 

High leaf temperature  (40ºC)  

High  VPD ɉЂ φ kPa) 

Low g   (0.20 mol m -2 s-1)     
s 

Low  A (5 µmol  m-2 s-1)  

Midday  depression  of  

photosynthesis  

can reduce  yield  

soil  field  capacity  

The photosynthetic  
response of papaya is 
strongly  linked  to 
environmental  
conditions  through  
stomatal  behavior  

 



soil  field  capacity  

Papaya leaves showed 
paraheliotropic movement 
associated with  reduced leaf 
turgor  (Reis 2008). 
 
  

Paraheliotropic movement can be 
translated into decreased radiation 
load  per unit   leaf area which, in 
turn , could prevent the 
photoinhibition  



Microspray  irrigation  applying  above the canopy during  summer (12h to 14h).  
Evaporative cooling reduce VPDleaf-air, increase stomatal conductance, increase transpiration  and 
photosynthesis 

When the air 
temperature inside 
the canopy reached 
35ºC the microspray 
irrigation  system 
was turned on 


