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Growth, Development, Biochemical Changes and Maturity Indice of Large
Edible-Podded Peas (Pisum sativum var. macrocarpon)
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ABSTRACT

The study on growth, biochemical changes and maturity indice of large edible-podded
peas showed that the development pattern of the pod representing by size, fresh weight and dry
weight followed the simple sigmoid curve. At the inital stage, soluble solids, ascorbic acid and protein
content in pericarp and seed decreased but total nonstructural carbohydrates (TNC) and reducing
sugar (RS) increased. Later on, TNC and RS in pericarp decreased as the pod became more muture.
Fiber content of pericarp steadily increased until the pod was harvested. The harvesting indice
can be predicted by flowering time, heat units and thickness of the pod, The best time to harvest
the large-pod type was at 6-7 days after flowering. This stage, there were 972.3-994.1 GDD heat
units and 0.53-0.64 cm thickness of the pod.
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Figure 1. Changes in width (‘:J ), length ( /\ ) and thickness ( {_ ) of the pod and diameter ( O ) of the seed during growth

and development of large edible-podded pea.
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Figure 2. Changes in fresh weight ( /\ ), dry weight ( O ) and water content ( [ | ) of the pod during growth and development

of large edible-podded pea.
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Figure 3. Changes in soluble solids of the pericarp ( /\ ) and seed ( O ) during growth and development of large edible-

podded pea.
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Figure 4. Changes in RS of the pod ( /\ ), pericarp.([_] ) and seed ( O ) and TNC of the pod ( A ), pericarp ([l ) and
seed ( @ ) during growth and development of large edible-podde pea.
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large edible-podded pea.

Changes in ascorbic acid of the pod ([] ), pericarp ( /\ ) and seed ( O ) during growth and development of
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Figure 6. Changes in fiber content of the pod during growth and development of large edible-podded pea.
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large edible - podded pea.
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Figure 8. Seed (upper), pod with cross-section (middle) and the whole pod (lower) of large edible-podded pea at different-
stages of growth and development after full bloom.
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Figure 9 Minimum temperature ( [] ), maximum temperature ( /. ), and heat units accumulation ( O ) during the growth
and development of large edible-podded pea grown at Kasetsart University, Bangkhen Campus.



a egp o A
128 1inwasmani (Ine.) Un 23 athum 2

al., 1955 a) Wa3iavea TNC uaz RS aaa
TuvasRdndorgiiviu mneidndmgamanis
TNC nag RS sazindadinved TNC uag RS gmih
Tadalysau (Flinn and Pate, 1968)

a { g o Y
hmiugiimnluvazinaadaiongiovas
P N Ao ;

anaINaIARIM I ANAIY (McKee ef dl.,
1
1955b, Arthey, 1975) msazaudsunahaniiugn
dw o 4? 1 ﬂ!l ~ dl 1 =4
nttnavun o imslasunlatetnasiaiE)
¥ A -
AERCIND! (Selman and Rolfe, 1979) T fiud
1adIuezgneond laaflag ascorbic acid oxidase
< N . <
nanai dehydro-ascorbic acid taziidiannsou
4y Y ad Ay v X o W
naoueBoaNINAIe dlaAaTauN Iatilinud R
| PRI I | o
Ao TUAFUNN BN UNTHU AL M IVENEEH)
1
yaasad (Selman and Rolfe, 1979) ymendndms
a 1 o a Al . ca'
WIYe193I157 Usinahamiiuglu pericarp v
k1 ~ | & 1 &4
nvusasiunn N huyda Walle1aisaw1an
. (% k4
pericarp mINsaFUATILMUARNR (Bollard, 1970)
¢ g lg ¥ o -
nae'la hexose FautumsnlFdunsewhmiug
(Mapson, 1970)
- s - v
aNumtoIveddnddue it nidulelu
N 4 . v
1ateved pericarp (Arthey, 1975) msanadule
u P I L
YoIRpLANMINUFWUegiuTasriaes 1 U
ganinaz Ty (Arthey, 1975) orgveq
An (McKee ef al., 1955b; Joslyn, 1970; Arthey,
alz o 9 n=l 4 41
1975) dAntrdwanifsnaudulomuduiedniims
a a & A4 oy ¥
wIguaroIginnAY esnmdulelszneudan
o v ¥ (= H
m3lnlawsnidudiulng dniudsinanihmalu
Andadunanas erwfAaamnmaediugmi
Tesradule (Whiting, 1970)
4 v o o 1A v
wantdwmnlunnasiauisadasiauag
1
. o I3
avanTsauldle Millerd, 1975) Taen 'l waa
v - A sd @
grduwanldsaudseunm 20-30 WesiFuaves

minua (Weckel ef al., 1963) nazdszuna 5

o ?,’ @ .
alesiduduenivinea (Wills er al., 1981) Y5
= o :J = 1 g d! Ay P
yolilsaulumandalnnuuanmaiug @uegiy
v & o
Wup 01y vinauodIaa (Weckel ef al., 1963) gy
)
anmwiindeudign (Huffaker and Peterson,
1974 ; Millerd, 1975; Higgins, 1984) 1/5uaveq
. < -
Tsavlu pericarp nazwaafiinnluszoziZuusn
4 -
iezanaaialmawsamel) waTsAuszgnly
o W - . 4
dmsumansyvodnvsena (Nitsch, 1958) wodn
A u ,
dallogiiudy s ldsaulu pericarp axgn
4 ) o g .
wnasudelydunan (Bisson and Jones, 1932;
McKee ef al., 1955b)
g 4 U oo R
MIAUNINIAUMADINTID T a1A f13
< o H o
nieuNan anumtivivesdn uasiiminga
9 o @
Tav iAo itladanummasmsnniin (Arthey,
4 . -

1975) 1WA TADINNUNTALDZAITUHITLVD
v v 4 A4 4 oo 4 o
indudn asuneaddumdnlwgwedniiony
6-7 Junasaenuiu wnzidndrlusres il RS

9 ¥ @ a I =
mnuazludes (cotyledon) Fasgyludumuda
kY =3 a 1= A Y < F4 ° Y 3
daniyauauaeniuudaudissmiviuaa
g & g 4 v o &
Y oM anuneIvesdIdmdnTraluah il
923 heat units 9g3241119 972.3--994.1 GDD faud
1 1 ” 1
Sulgnaunseianuiie) madsau heat units ¥o4

3 o Y o
Nruegiuamwnadey (Randlov, 1981) Wug

1 3
grananiFlumsilgn vazahaailslumseen
- 3 -
(Mikkelsen, 1981) othalsfemy msAntasat o
P Y a Yy Vet R o o A
osnsufen M lalnsAnmesnfazndyiingg

=3 d‘ QII o . I w ‘é’l—‘i & - 4?
mmﬂmmammﬂn“lﬁtywuquummwanamﬂ‘uu

1PONA1301999

v A& o v & o

Wieild daaziiud uaz aeiny SundinSyqu. 252s.
2 o U Aa e a g
sAnHanazgNeUgufnsmsling isviau
a o 3
oY, UNINNGUNHAIMITAS, NTUNNA,

103 U.



i a | o 4
LnmasMaas (ne.) UN 23 alfun 2 129

fisen smnthaod, 359 ¥nana waz gawad Tnd-
vEIUA. 2525. qmmwwmmaqﬁb‘mwmmﬂﬂ
Tudedlyal. Innasinyasmans 16 51—
56.

asorus 1avzna. 2521, Saduamiugduaiues
N3NNI, InmsaoniunyaIu 2
122-129.

Association of Official Analytical Chemists
(AOACQC). 1970. Official Methods of Ana-
lysis. George Banta Co. Inc., Washington,
D.C. 1019 p.

.1975. Official Methods of Ana-
lysis. 12th ed., George Banta Co. Inc.,
Washington, D.C. 1094 p.

Arthey, V.A. 1975. Quality of Horticultural

Products. Butterworths Australia and
Co. Ltd., London. 228 p.

Bisson, C.S. and H.A. Jones. 1932. Changes
accompanying fruit development in the
garden pea. Plant Physisol. 7 : 91-105.

Bollard, E.G. 1970. The physiology and nutri-
tion of developing fruits, pp. 387-425. In
A.C. Hulme (ed.). The Biochemistry of
Fruits and their Products. Vol. I. Acade-
mic Press, London.

Eeuwens, C.J. and W.W. Schwabe. 1975. Seed
and pod wall development in Pisum sativum
L. in relation to extracted and applied
hormones. J. Exp. Bot. 32 : 489-495.

Flinn, A.M. and J.S. Pate. 1968. Biochemical
and physiological changes during maturation
of fruit of the field pea (Pisum arvense L.).
Ann. Bot. 32 : 479-495.

Hedley, C.L. and M.J. Ambrose. 1980. An ana-
lysis of seed development in Pisum sativum
L. Ann. Bot. 46 : 89-105.

Higgins, T.J.V. 1984. Synthesis and regulation

of major proteins in seeds. Ann. Rev.
Plant Physiol. 35 : 191-221.

Huffaker, R.C. and L.W. Peterson. 1974. Pro-
tein turnover in plants and possible means
of its regulation. Ann. Rev. Plant Physiol.
25 : 363-392.

Joslyn, M.A. 1970. Methods in Food Analysis.
Academic Press, London. 845 p.

Mapson, L.W. 1970. Vitamins in fruits, pp. 369-
383. In A.C. Hulme (ed.). The Bioche-
mistry of Fruits and their Products. Vol. I.
Academic Press, New York.

McKee, H.S., L. Nestel and R.N. Robertson.
1955a. Physiology of pea fruits. II. Soluble
nitrogenous constituents in the developing
fruit. Aust. J. Biol. Sci. 8 : 467-475.

McKee, H.S., R.N. Robertson and J.B. Lee.
1955b. Physiology of pea fruits. I. The
developing fruit. Aust. J. Biol. Sci. 8 : 137-
163.

Mikkelsen, S.A. 1981. Predicting the date of
harvest of vining peas by means of grow-
ing degree-days models. Acta Hortic.
122 : 211-221.

Millerd A. 1975. Biochemistry of legume seed
proteins. Ann. Rev. Plant Physiol. 26 : 53-
72.

Nitsch, J.P. 1958. The physiology of fruit growth.
Ann. Rev. Plant Physiol. 9 ; 119-236.

Pate, J.S., P.J. Sharkey and O.A.M. Lewis.
1974. Phloem bleeding from legume fruits-
A technique for study fruit nutrition. Planta
120 : 229-243.

Randlov, E. 1981. Practical timing of a pea season
in Denmark. Acta Hortic. 122 : 203-210.

Ranganna, S. 1978. Manual of Analysis of Fruit
and Vegetable Products. Tata McGraw-
Hill Publishing Co. Ltd., New Delhi. 634 p.

Reynolds, C.W. 1972. Heat units for scheduling
plantings of vegetable crops. Thai J. Agric.
Sci. 17 : 141-149.

Selman, J.D. and E.J. Rolfe. 1979. Studies on
the vitamin C content of developing pea
seeds. J. Food Technol. 14 : 157-171.



¢ d o &
130 Lpyasmand (Ine.) Un 23 atun 2

Smith, D., G.M. Paulsen and C.A. Raguse. In A.C. Hulme (ed.). The Biochemistry
1964. Extraction of total available carbo- of Fruits and their Products. Vol. I. Aca-
hydrates from grass and legume tissue. demic Press, New York.

Plant Physiol. 39 : 960-962. Wills, R.H.H., T.H. Lee, D. Graham, W.B.

Weckel, K.G., D.J. Hagdorn, J. von Elbe and McGlasson and E.G. Hall. 1981. Post-
R. Hawley. 1963. Effect of size classifica- harvest : An Introduction to the Physiology
tion and maturity on the protein content and Handling of Fruit and Vegetables.
of Alaska and Protection peas. Food Res. New South Wales Univ. Press Ltd., New
28 : 356-357. South Wales. 162 p.

Whiting, G.C. 1970. Sugar in fruits, pp. 1-27.



