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RESUMEN ESPANOL, p. 66 

Irrigation scheduling of an early maturing peach cultivar using tensiometers 
and changes in the stem diameter. 
Abstract - Introduction. In peach orcharcis, it is difficult to iudge precisely how much and 
when water should be applied . In comparison with the crop evapotranspiration method, soi! 
and plant based methods provide potential alternatives for irrigation scheduling. Therefore , 
such two methocis were tested ro assess the effect of their use on fruit yield and quality for an 
early maturing peach cultivar. Materials and methods . An homogeneous experimental 
orchard of Royal Glory was dividecl in two halves; in one half, irrigation was scheduled accord­
ing to rensiomerer measuremenrs, and, in the other half, accorcling to micromorphomerer meas­
uremenrs. Results . Comparecl ro the rensiometric methocl, irrigation according to the micro­
morphometric methocl inclucecl a significant recluction of the amount of applied water over 4 
years (without affecting yield and average fru it weight), tenclecl ro enhance fruit total soluble 
solicls, to decrease heterogeneity of fruit cliameters wirhin indiviclual trees, and to recluce the 
peach tree trunk cross-sectional areas. Thus, water restriction in the orcharcl improved quality 
and therefore marketable value of peach production. Discussion. The micromorphometric 
methocl appearecl well suitecl for optimizing irrigation schecluling in peach orcharcls. Taking 
these results into account, the censiometric methocl has ro be improvecl to be more aclaptecl 
to peach water neecls. (© Elsevier, Paris) 

Prunus persica / water requirements / irrigation / forecasting / measuring 
instruments / cropping / fruit quality 

Pilotage de l'irrigation dans un verger de pêchers précoces à l'aide 
de tensiomètres et de mesures de variations de diamètre de tiges. 
Résumé - Introduction. En verger de pêchers, il est difficile d 'évaluer la quantité d 'eau à 
apporter et le moment où il faut le faire. Outre la méthode de mesure de l'évapotranspiration, 
les méthodes basées sur l'observation du sol et de la plante peuvent également permettre de 
pilo ter l'irrigation. Par suite , deux telles méthodes ont été restées afin d 'évaluer l'impact de 
leur utilisation sur le rendement et la qualité des fruits d 'un cultivar de pêcher précoce. Maté­
riel et méthodes. Un verger expérimental homogène de Royal Glo1y a été divisé en cieux par­
ties clans l'une l'irrigation a été basée sur des mesures tensiométriques, clans l'autre, elle a 
été pilotée par mesures micromorphométriques. Résultats. Par rapport à la méthode tensio­
métrique, l'irrigation programmée par la méthode micromorphométrique induit une réduction 
significative de la quantité d 'eau appliquée sur une période de 4 ans (sans affecter le rende­
ment et le poids moyen du fru it) et rend à accroître les sucres solubles coraux du fruir , à dimi­
nuer l'hétérogénéité du diamètre des fruirs à l'intérieur de l'arbre et à réduire les surfaces de 
section de tronc des pêchers. Ainsi la restriction d 'eau occasionnée par l'utilisation de la 
méthode micromorphométrique clans le verger a permis d 'améliorer la qualité et, par consé­
quent, la valeur commerciale de la production de pêche. Discussion. La méthode micro­
morphométrique apparaît efficace pour optimiser le pilotage d e l'irrigation en verger de pêcher. 
En prenant en compte ces résultats, la méthode tensiométrique doit être améliorée de façon 
à être mieux adaptée aux besoins en eau du pêcher. (© Elsevier, Paris) 

Prunus persica / besoin en eau / irrigation / technique de prévision / instrument de 
mesure / production / qualité du fruit 
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1. introduction 

ln peach o rcharcls, it is clifficult to juclge 
prec ise ly how mu ch a ncl w he n w ate r 
sho ulcl be appliecl. Consequentl y, seve ral 
methocls have been pro posecl ancl usecl to 
irrigate to plant requireme nts [1 , 2]. 

Amo ng those me tho cl s, the re fe re nce 
cro p eva po transpiratio n (ET 0) me tho cl is 
freque ntly used for irrigatio n schecluling [3]. 
I-Iowever, s ince this methocl requires sev­
e ral acljustme nts in te rms o f cano py s ize 
a nd loss o f wate r fro m the soi! , it is com­
plica te cl ancl ma y a ffect the accura cy o f 
evaluatio n o f plant wate r require me nts [4]. 
In comparison w ith the ET0 me thocl , so i! 
and plant based methods prov icle po tential 
alte rn ati ves fo r irrigatio n schecluling [5 , 6]. 

Soi! wate r po te nti al measure me nts ha ve 
been usecl w ith success to eva lu ate plant 
wate r consumptio n [7]. Plant based me th­
o cl s usecl to sc heclule irriga tio n ha ve 
included the continuo us measure me nt o f 
clail y ste m cliame te r va ri a ti o n w hi c h is 
re fe rrecl to as a micromo rpho metric method. 
The micromo rpho me tri c me thod pe rmits 
the assessme nt o f the wate r status in the 
plant and g ives estimates abo ut its wa te r 
needs [8]. Pos itive results w ith the micro­
mo rpho rne tri c me th o c.J , i. e., fruit qu a lity 
improveme nt w itho ut reclucing yie lcl , have 
been ac hieved w ith late season peach cul­
ti va rs [9 , 10]. Neve rthe less, the measure­
ment o f ste m cliamete r changes has never 
been usecl w ith a n ea rl y maturing peach 
culti va r and impo rta nt physio log ical diffe r­
e nces ha ve been po intecl o ut bet,Neen early 
anc.J late peach culti va rs [11]. 

He nce, it appea rs necessa ry to test the 
micro mo rpho metric methocl for the use o f 
irrigati o n schec.Juling w ith an early peach 
culti var. The tensio metri c me thocl w ill also 
be used for irriga ti o n sche clu ling in this 
expe rime ntal o rcharcl. 

2. materials and methods 

2.1. orchard description 

This stucl y was ca rri ed o ut in a peach 
tree o rcharcl planted in 1989, at Gothe ro n 
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Expe rime nta l Station o f the Institut National 
d e la Reche rche Agronomiqu e, nea r 
Va le nce in the micldl e Rh ô ne Valley in 
France . The soi! was sto ny allu vial w ith 15% 
clay , 30% silt a ncl 54% sancl , cons icl e recl 
particularly suitable for peach tree cro pping 
[12] 

Be fore the peach tree plantatio n , and to 
ma intain soi! fe rtility ancl the ho moge ne ity 
of the experime ntal area , cerea l crops had 
been sow n fo r three s uccess ive yea rs . 
Ho mogene ity o f the expe rime ntal area was 
checked by we ig hing the g rain harvest for 
each plo t of the future peach tree expe ri­
me nt. 

The area of the expe rime ntal o rcha rcl 
was approx imate ly 0.5 ha . Royal Glo ry, an 
ea rly ma tu ring peach (Prunus p ersica (L. ) 

Batsch) cultiva r, grown o n GF305 rootstock, 
,-,.,as plantecl in an o pen vase training sys­
te m (3 .25 x 6 .00 m). Approximate clates o f 
fl owering, beg inning o f stages 2 and 3, ancl 
harvest we re March 15 , May 20,June 10 ancl 
Jul y 10, respectively. I3efore planting, K, P, 
Mg, Ca and orga nic matte r were suppli ecl 
accorcling to so i! fe rtility a nalyses and to 
mee t the o rcharcl 's require me nts [1 3). ln 
additio n , K was supplied every yea r afte r 
planting because the first applicatio n o f K 
had not been suffi cie nt for the duratio n of 
the expe rime nt [1 4]. N was a lso applie cl 
eve ry yea r at the rate o f 100 kg-ha-1. Weecls 
in the tree row were controlled manua ll y 
by hoeing in the first year, ancl w ith o ne 
a ppl icati o n o f bro ma cil a nd furth e r sea­
sona l appl ica ti o ns o f paraquat , w he n 
neeclecl in subseque nt years. Rye grass was 
sown be tween rows to prov icl e pe rma ne nt 
gro und cover. 

A micro je t irrigatio n syste m was installe c.J 
with 2 e mitters pe r tree, in a distance o f 1 m 
fro m the tree. Each e mitte r hacl a clischarge 
rate of 30 L-h-1. Irrigatio n accord ing to te n­
sio me ter ancl rnicro rno rpho me ter measure­
me nts was applie c.J fro m 1992. The expe ri­
me ntal o rcharcl was di vicled in two hal ves; 
in o ne half, irrigation was schedul ed 
accorcling to te ns io me te r measure me nts, 
and , in the othe r half, according to micro ­
mo rpho me te r measure me nts. Te nsio mete r 
cl ev ices we re installecl in the w ho le exper­
ime ntal o rchard to control soi! w ate r po ten-



tia l va riatio ns in the two ha lves of this 
orchard . 

Rainfall was assessed on the site and Et0 
calculated using Penman equation. 

2.2. experimental arrangement 
and analysis 

The experimental a rrangement com­
prised two plots: tensiometer and micro­
morphometer. This arrangement was cho­
sen because the homogeneity of the whole 
experiment had already been checked (see 
above) . For statistical analysis, means were 
compared using the Newman and Ke uls 
test [151. 

2.3. scheduling by tensiometer 

Tensiometers were installed in three sites 
of the tensiometric plot, at a distance of 
0.50 m from the emitter, and in depths o f 
0.30, 0.50, 0.75 and 1.00 m. The trees were 
irrigated whenever the soi] water potential 
( \If soi!) reached-40 kPa at 0.30 m depth. 
The volume of water applied in this plot 
varied ,v ith the \V soi! evolution, i.e. , if the 
soi! clic! not raise at 0.50 m depth after irri­
gation, more water was applied for the fol­
lowing irrigation or conversely. The fie ld 
capacity was represented by a - 10 kPa \If 

soi!. Throughout the season, trees were irri­
gated when \!f SOil reached-40 kPa at 0.50 m 
depth. Tensiometers were also installed in 
the micromorphometric plot to compare 
the \If soi! in the two plots . 

2.4. scheduling 
by micromorphometer 

Stem diameter changes (accuracy ± 50 µm 
according to Katerji et al. [16]) ,vere assessed 
with linea r variable differential transformers 
(LVDT) mounted on an INVAR frame and 
installed upon four peach-tree branches in 
the micromorphometric plot of the orchard 
(91. Ali sensors were connected to a specific 
"Pepista" microcomputer [17], tbat recorded 
data every 30 min and controlled irrigation. 
These recorded data allowecl clefining a 
Diurnal Growth Increase (DGI) and a Diur­
na l Ste rn Shrinkage (DSS) [91. DGI was taken 
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as the overall change in diameter over time, 
in 24 h units , since clown. DSS was the dif­
ference between the maximum diamete r 
usually observed in early morning and the 
minimum diameter, generally reached in 
mid-afternoon. Sorne ni! DGI and a 70 µrn 
DSS were both required for at least three 
sensors among the four installed to auto­
matically start irrigation, accorcling to pre­
vio us results based o n measureme nt of 
plant water status, e .g., leaf water potential 
[9, 18] 

2.5. tree growth and yield 

Inside each p lot (tensiometer and micro­
morphorneter), five single trees were cho­
sen as replications. On these trees, 10 shoots 
were sampled on which fruit growth (about 
150 fruits per plot) was followed. Twice a 
week, fruit cliameters were assessed and , at 
harvest, their weight, firmness and total sol­
uble solids were determined. Six other trees 
per trea trne nt were samplecl amo ng the 
trees of the experimental orchard. After the 
total harvest at dates close to fruit maturity, 
ail fruits from these six trees per treatment 
were divided into market size classes based 
on diameters, and their freque ncy was 
determined. Fruit yield was also cletermined 
at the firm-ripe stage for the rest of the pro­
duction, i.e ., for abo ut 70 trees per plot, by 
,veighing their total harvest. Average fruit 
,veight was calculatecl on a representative 
sample of this fru it production (30% of the 
total harvest). Tree growth was partly eva l­
uated every year in w inter by measuring 
trunk circurnference of ail the trees at 0.30 111 

fro m the grouncl. 

3. results 

3.1. water applications according 
to experimental data 

There was Jess water applied under the 
micromo rphometric method than under the 
tensiometric method (table 1) . The first irri­
gatio n was delayed by one month under 
the micromorphometric method compared 
to the tensiornetric rne thod: irrigation 
startecl at the beginning of June for the ten-
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f water amounts applied (m3-ha-1) in an an early 
èT1ltiv<'l.rpréhard, according Jo the irrigation 

used. · 

2 100 
1600 

············ 2 350 

1 850 

Micromorphometer 

0 

850 
1 080 
1 430 

sio rnetric methocl and in July for the micro­

rnorpho rnetri c rnetho cl in 1995 (figure 1). 

H owever, in July ancl August 1995, w ater 
applica tions were 1 220 and 1 430 m3. ha-1, 

Figure 1. 
Seasonal changes in 1995 in : 
(a) reference crop 
evapotranspiration (ET 0) 
and natural rainfall , 
(b) irrigation scheduling 
for micromorphometer plot, 
(c) irrigation scheduling for 
tensiometer plot. 

a) 8 

6 

4 

2 

0 1 1 

b) 
10 

2 

0 
cj 

10 

0 
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.! 

June July 

respecti vely, fo r the tensiornetric and micro­
rnorpho rnetric rnethocls. Thus, cluring these 
2 mo nths, the amo unts o f wa ter ap pliecl 
accorcling to the two irrigation schecluling 
metho cls clifferecl only slightl y . 

Nevertheless, the soi! wa ter tension was 
always higher w ith the tensio metri c 
methocl , co rnparecl to the rnicro rno rpho­
metric rnethocl , at ail soi! clepths (jïgure 2) . 
The greatest \jf so i! clifferences between the 
two trea tments ,-vere cl etectecl at 0.30 ancl 
0.50 rn in clep th. As clepth increasecl , the 
\JI so il curves rese rnbl ecl each o ther 
(figure 2). The latter va lues clecreasecl until 
heavy ra in fa ll in Septernber ( results no t 
shown), showing an absence o f irriga tio n 
excess in the w ho le experimental area. 

Date 

Rainfall 
Eto 

50 

, 40 

30 

:.x:J 
p., 
5· 

~ 



- · - Micromorphometer 

Furthermore stem diameter variations 
cliffe red little fro m o ne tree to ano the r 
(figu re 3) . They displayed a rap icl tree 
response afte r some irrigatio n: a DGI (Diur­
nal Growth Increase) e nhancement and a 
DSS (Diurna l Stem Shrinkage) diminution, 
which pointed to a growth recovery 
(ligure 3) . On the o ther band, water restric­
tio n was easily identifie cl by a large DSS 
(abo ut 70 µm ) and a DG! ne ar zero 
(/ïgu re 3) ; this te ncle ncy be ing o bserved 
just before an irrigation release. 

3.2. tree growth and yield 

Yield variecl from 15.7 kg to 51.9 kg pe r 
tree according to the yea r (table II) , bear­
ing no re latio n to the amo unts o f wate r 
applie d (table [) Such yie lcl d iffe re nces 
from year to year were probably due to di­
matie conditions, as alreacly mentionecl [19]. 

There were no significant cliffe rences in 
average fru it weight and yie lcl fro m 1992 to 
1995 (table II) between these two irrigatio n 
treatrnents, although about 50% mo re wate r 
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was appliecl to the tensiometric plot than to 
the micromorphometric plot. These results 
agree with the fru it growth curves obtainecl 
( figure 4) where the re was very little dif­
fe rence between the two treatments . How­
ever, there was a significant recluction in 
tree trunk cross-sectio nal area (TCA) 
(table II) of the trees irrigatecl by the micro-

Figure 2. 
Sail water potential readings 
in 1995 for tensiometer 
and micromorphometer plots. 
The represented tensions 
were the means of three 
readings (three sites) 
for each depth: 
0.30 m (a), 
0.50 m (b), 
0.75 m (c) 
and 1.00 m (d). 

Figure 3. 
Irrigation effects on variations 
of branch diameter in 1993 
for two peach trees 
(cv. Royal Glory). 
Irrigation was scheduled 
according to 
the micromorphometric 
method, arrows indicated 
water applications. 
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le Il. }% '~!,i?.!~ ôf P~§~r . trêê ( CV. Royal q10.ry) progùction àQd gr8wth a~corcl il")g 
thop:us1.p- Yielp<apd ay~rpge frHif w~ight!were theg,earJofthree ... .X.~P\ i~ati 
tree~. Trùnk çross-sectional area§ ... Wer~mep§ured on ev~ry tre~ ofJbè ex 

Yield (kg pf rtree) 

Figure 4. 

4.3 
1 .8 
2.5 
3.8 

Tensio- Micro-
meter morphorpeter 

165.0 
173:o 
170:0 
159.7 

Seasonal changes in peach diameters in 1992 (a) and 1994 (b) for tensiometer 
and micromorphometer plots. Figures are for al least 100 fruits for each treatment: 
Vertical bars denote LSD al p = 0.05 
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mo rpho metri c rne tho cl compa re cl w ith 
those irriga tecl by the tensiometric rnethocl , 
but this growth reclucti on clic! not exceecl 
4.5% o f the to ta l g rowth , and it clic! no t 
appea r to affect the procluctivity o f the trees . 

3.3. fruit quality 

Every yea r, to ta l so luble so licl s we re 
highe r in fruits fro rn the rnicromorpho rnet­
ric treatrnent cornpa recl w ith chose fro rn the 
tensio rnetric treatrnent , s ignifica ntl y so in 
1992, 1994 and 1995 (table !ID . The cliffe r­
ence between the two trea tments re pre­
sente cl abo ut 10% o f to ta l so luble solids; 
this diffe rence was significant and repre­
sented a valid increase in fruit quality. 

Fruit firrnness, which is a good inclica to r 
of fruit rnaturity, was not affected by irriga­
ti on scheduling (d ata no t shown) . This 
result cl e rn o nstrate cl that fruits hacl been 
harvestecl at the sa rne firrn-ripe stage over 
the whole expe rirnenta l area . Fruit fro rn the 
te nsio rne tri c trea trne nt clisplayed a sma ll 
delay (24 to 48 h) in maturity in cornpari­
son to fruit fro rn the micro rn orp ho rnetri c 
trea trnent basecl o n the date o f p icking 
(results no t s hown). This tre nd was con­
firmecl fo r the fruit growth c·urves showing 
that the micromorphometric fruit cliameters 
were effecti ve ly la rger than the tensio met­
ric ones (ligure 4) . 

Fruit g rading (fo r the sampling o f six 
trees per treatment) showecl differences in 
the fruit diamete r partiti oning according to 



the irrigation scheclule (figure 5a) . The 
micrornorphornetric rnethocl increasecl the 
percentage of the interrnecliate gracies B (61 
to 67 mm cliameters), A (67 to 73 mm) and 
AA (73 to 80 mm). The fruit numbers in 
these three gracies were, with the micro­
mo rphometric me thod, 8% higher than 
those with the tensiometric methocl. On the 
contrary, the largest and srnallest fruit in 
AAA (> 80 111111), C (56 to 61 mm) and D (51 
to 56 111111) gracies were, with the micro­
mo rphornetric methocl , 7% less numerous 
than those with the tensiometric methocl . 
Similar results were obta inecl with other 
fruit (from ten shoots sarnplecl per tree on 
five trees) (/xgure 5b), the cliffe rences 
between treatrnents being accentuatecl (10% 
variation between treatments) . Furthe r­
more , such results hacl also been cletectecl 
for the other years of experimentatio n (data 
not shown). The rnicromorphornetric methocl 
seemecl to contribute to reclucing the het­
erogeneity of the fruit cliameters within incli­
viclual trees. 

4. discussion 

Comparecl with tensiorneters, micrornor­
phometer usecl for irrigation schecluling 
allowecl wate r to be savecl in an early rnatur­
ing peach cultivar Royal Glory (table /). 
This wate r economy was sufficient to main­
tain the peach tree rootzone at a lower soil 
w ith the micromo rphometric metho cl 
(/ïgure 2), particularly at 0.30 and 0.50 rn in 
clepth, i.e ., where these roots are the most 
abunclant [20). Despite this water restric-

Irrigation in peach orchards 

Figure 5. 
Peach grade partitioning 
for irrigation scheduling 

according to micromorphometric 
and tensiometric measurements. 
The sample was constituted 
by the total harvest in 1995 
of six trees (a) or of at least 
100 mature fruits (b) per 
treatment. 
Marketable grades correspond 
to fruit diameters : 
E, 45-51 mm; D, 51-56 mm; 
C, 56-61 mm; B, 61-67 mm; 
A, 67-73 mm; AA, 73-80 mm; 
AAA, > 80 mm. 
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tion, peach tree performance was equal to 
greater than the performance obtained with 
the tensio metric methocl except for trunk 
cross-sectional area w hich was slightly 
recluced ( tables II, III) . With late maturing 
peach cultivars, it has been establishecl that 
optimizing irrigation with the micromor­
pho metric methocl inclucecl no clifference in 
peach yielcl and average fruit weight with a 
small increase in peach total soluble solicls, 
comparecl to the tensiometric methocl [9, 
20]. These finclings were confirmed with an 
early maturing peach cultivar. Those results 
corroborate well with other experiments 
concerning irrigation practice in peach tree 
o rcharcls which showecl little clifference in 
growth , production and fruit average 
weight w hen some m inimum water was 
suppliecl [1, 21]. Important differences were 
only cle tectecl when clifferences between 
treatments were emphasizecl [22, 23]. 

It bas been establishecl that fruit soluble 
solicls a re positive ly corre latecl 'Nith fruit 
growth rates measurecl clu ring the latest 
fruit growth phase [24, 25]. Uncler our exper­
imental conditions, higher to tal solicls with 
the micromorphometric methocl comparecl 
to the tensiometric methocl were effectively 
linkecl with a larger fruit cliamete r increase 
cluring the last rnonth be fo re rnaturity 
(figure 4). This may explain the higher fruit 
quality obtainecl. 

There were clifferences re lated to the 
fruit gracie partitioning (figure 5). The micro­
morphometric methocl appeared to result 
in some homogenization o f the fruit cliam­
e te rs . That is particula rly important as, first, 
the inte rmecliate grades (B, A and AA) are 
sole! at a be tter price comparecl to the lower 
(C, D and E) and higher gracies (AAA) [26, 
27]; these intermediate fruit sizes are effec­
tively prefe rrecl by the consurners . Second , 
the fruit cl iameter homogeneity clecreases 
the fruit sorting cost [28]. However, the fruit 
cliameter homogenization which seemecl to 
be obtained in paralle l with irrigation opti­
mization bac! never been cle tected before 
and must be confirmecl with other cultivars 
[11 , 29, 30]. 

Our stuclies inclicate that reclucing irriga­
tion wate r supplies in peach orcha rcls can 
contribu te to improve fruit production. 
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Chalmers and Wilson [31], and Bolancl et al. 
[32] showed that the regulated c.leficit irri­
gation (RDI) is a valicl s trategy to recluce 
irrigation without limiting peach yie lcl. RDI 
is basecl on the manipulation of vegetative 
and fruit growth by strategic application of 
water stress at critical periocls . Our aim was 
different as inclucling application of reclucecl 
water throughout the season w ith the 
micro morpho metric methocl and compar­
ing w ith a classica l method of irrigation 
schecluling basecl o n tensiometry. How­
ever, RDI and micrornorphornetry both lecl 
to a recluction of vegetative vigour, witho ut 
clecreasing fruit productio n and qua lity. The 
chosen standards for the micromorphomet­
ric methocl (DGI = 0 and DSS = 70 µrn) 
appear well-suite cl for optimizing irrigation 
schecluling in peach orchard , for an early o r 
a late cultivar. However, the tensiometric 
methocl has not to be neglected because 
easy to use. Furthermore, it has to be arne­
lioratecl accorcl ing to the presente cl data. 
The soi! water potential chosen to start irri­
gation shoulcl obvio usly be climinished in 
order to reduce soi! at the root periphery 
and , therefore, to improve fruit quality with 
the tensiometric rnethocl usecl for irrigation 
scheduling. 
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C. Bussi et al. 

Pilotaje de la irrigaci6n en un vergel de melocotoneros precoces con ayuda 
de tensi6metros y de mediciones de variaciones de diametro de tallos. 
Resumen - Introducciô n . En verge! de melocotoneros, resulta clificil eva luar la canticlad cle 
agua que aportar y el rnomento en que hay que hacerlo . Aclenüs del rnétoclo cle rneclici6n cle 
la evapotranspiraci6n, los m étoclos basaclos en la observaci6n ciel suelo y de la planta pue­
den igualmente permitir pilota r el riego. Màs tarde, se sometieron a prueba sernejantes méta­
clos a fin de eva luar el impacta cle su utilizaci6n en el renclimiento y la ca liclacl cle los frutos 
de un cultiva r de rnelocotonero precoz. Material y m étodos. Un verge! experimental homo­
géneo cle Roya l Glory fue cli v icliclo en dos partes: en una de ellas el riego fue basaclo en mecli­
cio nes tensiométricas, en la o tra , fue guiacla por mecl iciones microm orfométricas . Resultados. 
En comparaci6 n con el métoclo tensiométrico, el riego programaclo por el métoclo micrornor­
fometrico incluce una reclucci6n sign ifica ti va de la canticlacl cle agua aplicacla en un perioclo 
cle 4 ai'i.os (sin tener influencia sobre el renclimiento y el peso mecl io ciel fruto) y tiencle a incre­
mentar los azucares solubles to tales ciel fruto, a clisminu ir la heterogeneiclacl ciel cliâmetro cle 
los frutos clentro ciel {trbo l y a reclucir las superficies de secci6n de tronco de los melocoto­
neros. Asimismo la restricc i6n de agua provocacla por el uso ciel métoclo micromorfometrico 
en el verge! permiti6 m ejorar la cal iclacl y, por consiguiente, el valo r com ercial de la procluc­
ci6n de melocotones. Discusiôn . El métoclo micromorfometrico aparece efi caz para optimi­
zar el pil ota je cie l r iego en verge! cle melocot6n. Al tomar en cuenta estas resultaclos, el métoclo 
tensio métrico clebe m ejorarse de manera a aclaptarse mejor a las necesiclacles de agua ciel melo­
cotonero . (© Elsevier, Par is) 

Prunus p ersica / n ecesidades de agua / riego / tecnicas de predicciôn / ins trumen to s 
de m ediciôn / rendimiento / calidad del fruto 
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