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PHENOLOGICAL :,OBSE“.RVATIONS‘: ON PEAS
»By
V. P SUBRAHMAN‘IAM
Deparment of Gcoplgyszcs Andhra Unwerszéy, Waltair

For more tﬁén tWo hundred years, farmers sind gardeners in  different count,
ries have recorded dates ‘of planting, cmergence leafing, flowering, fruiting .ctc.,
of many k)‘nds of platits.” At the sdme time aucmpts have been made. by climato-,
logists to obtain cotrelations betweén these vatious 'phabes of plant development
and climatic paramcters withi special attenition to temperature and rainfall. The
results of these phenological studies have, however; not been useful as. they were
invariably handicapped by the fact that the above individual perceptible. vegetative
‘phases were separalcd from each other by very long lmervals of time durmg whlch

......

ships. The problem was. therefoxe to'i _
such’that the [ g véiopment in'ad s%‘_ Tt énod‘fsn“ a day) could be récognized and’
preClsely measuréd '6f.in otheér ‘wordsj'tb"ﬁnd‘a: pYzint that could serve ad a ¢limato-
logical instrument.

‘Recent investigations-at theszmaboratmyi ofClimatology, Centertony N J.
(U.5.A.) by Thorntbwano and hw co-wop:ers (5934) have shown that the common,
‘English garden pea p}ant possesses al the hbove dmrcd characteristiés ;1,it:grows
rapidly, has littie branchmg and the growth takcs placc at a single point. Asthe
stem elonnates, successwc nodes deve!b o -Hwnhm short time intervals. Each
node répresents a definit ¢ stage b lor . the plant and the development
from one node to thc nex“ involves a series of changes in the plant which are rcg.dx-
ly dstermb] 50 ’:llat‘x% i _qmte posmbl at any‘ ‘tlmc to say what fracuon of ‘the
developme xt"lias occu:‘rcd from the las ‘nod ,-"lto thc one that is next to comt:A Thc.
nodes themsewca are numbcred seupily and the stage of development of thc plant'
at any time can be statéd preclscly by means of a single numerical figure, These -
detailed observauons on gard ‘peas have revcaled a great deal about the natyre
of plant developmmt which can‘be, consxdered as . consisting of what Thornthwaite.
calls “growth upiis®, The pea plant (or. any other plant for that matter) dt a ngcn
stage of developme ‘towards maturity, wm have passed through a fixed number of
these definitely measiirable units,

Another 1mportam field of study in'progress at: the Laboratory of Chmato-
logy i is:the detcrmmatlon of water rcqmremcms of different crops. From the vast
data on evapotranspxrahon inder field: condmons, it has become possible to relate
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the water needs of many cropped plants {0 temperature’and day length. The fact -
that evapotranspiration and plant growth are related to each o;her and are both
influenced by thé¢ atmospheric conditidns lmos@ the baie “way was used by
Thornthwaite to give a new mtcrprctauon of thc growth-umx. ~Since close rela-
txonshups have been cstabhshed bctween pl t"devclopmcnt and climate (through

planted to different crops) the growth- um;
suceessive nodcs ona (pea) plant Altema

n"a plant the
hat wm occur

Thus whcn Wcrknow lhc water necds df,
compute how.the moisture rcscrvcs ;Q &h'
computatiop. baae@ entlrcly ona book Leepmg Qccdqre cvolved by Thromhwaltc
(1948) can be made from routine weather ob rvations alone and A8, thc basis for
icrigation schedules in agricultural: zmd horucuhural operatlons. Table 1 shows
the ifrigation requirements of V:sakhap mobtainedias: .stated above. i Figure 1
is the graphical tepresentation of. the a‘v'é, g : watcr nccd and. ramfan (ona month-
by basis)iat: Visakhapatnam ; -it-can:be. observed that al though wagcr deficiency is

TABLEL
- Growth Units at’ st’akﬁagatnam%rbugh the Yeat
" Months P.E. (¢} ' Cuinulative growth-units
SR (t cmalUOg u.)
January T 740
February 9.4 1680
March 144 3t20°
April 16.F 4730
May" 18.4 6570
June 17.9 8360
July 174 16100°
August 16.9 11790
, Scptembcx l5§ }3340
October ' 14.7 14810°
Noveriber’ 10:9° 15900
. Dedember! hé 16660

Year 166.6 cm. 16660 growth units.
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present most of the time during thc,yc_;a;",fa paxf«t; of winter and early summer are
times of severe water deficit and only:at the peak of the south-west. monsoon is the

water supply from procipitation is just cnpugh to imeet the demands of water

need. Although in the monsoon season rainfall is- higher, than the water need,

this excess goes only to re-charge the soil reservoir, . which has been very much dep-
leted in the preceding dey season. From carly Novcmber to the middle of Sep-
tember water need is higher than precipitation and - this deﬁcxcncy represents the
amount of water that should be supplied by sources other than precipitation, as
supplemental irrigation.

Fig.1
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Since as has been mentioned earlier, the water need ' and the growth units are
the same, the curve of mean daily watér need ' also represents the daily growth
potential and is shown in Fig. 2, Growth units at Visakhapatram accamulate at
the rate'of 2.4 a day in January and Fisé to a maximnum of about 6a day in May
and then the rate declines. Expressed graphically, this takes the form" of a stret-
ched S-curve which relates the grow\h of the plant to march of time from the date
of planting.
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Studies of this, nature have not $6 far been madc Jin our country but -these
new approaches are based on rational q:oncepts and ‘are therefore expected to
yields practical solutions to the moisture problcms in agnculture. As a preliminary
step towards such an objective, Thornthwaite’s work on garden peas was under-
taken at Waltair with all the field prccautlons strictly observed. In a carefully
prepared plot peas were planted in six rows w1_}1f§ six- saedlings in each row and the
central four plants were used for the experimental study. The plot and the surroun-
dings were kept thoroughly watered every day to ensure that the plants never
sufferred from any moisture deficiency. Observations of maximum and minimum
temperatures were obtained from the nearby screen. The mean temperature
of the day was used for computing the water need (potential evapotranspiration)
according toThornthwaite’s formula (1948) taking into consideration the daylength
factor. The growth of the plant was measured "as per the: growth-unit system
and the mean development of the four plants was used in the analytical study.

The mean growth of the plants was - plotted against the cumulative growth.
units and the curve so obtained is shown “in Figure 3. Certain very interesting
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features of climatic relations to plant gkqwtf) : become evident from the diagram.
The rate of growth during the vegetative sub-periods remains essentially constant
but shows a marked change (as secn from the change in slope of the curve) at and
after the onset of the next phase. In ‘the present experiment the rate was 68.5
growth-units (g. u.) per node from germination to blooming and 132.2 g.u. from
blooming to maturity ; it is also | interesting to note that the slope is halved with the
blooming and remained so, until seed- -setting after which there was no further
growth. Budding, although considered to be a phase of plant life has not shown
any significant change in water requirements ; it is possible that the appearance of
buds is not of much morphological significance and it is only after blooming that a
considerable part of the plants’ energy is directed to the seed that is in formation,
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A repetition | of'thc same cxpenmen't durmg the pre-monsoon period when the
sunshine was not much mtertupted gave aimost the same relationships ; it was not
proposed to conduct the work during. the tonsoon season due to the uncertainty

of the sunshine duration as. well as possxblq damagc to plants by frequent and heavy
showers.

Girolamo Azzi (1956) statés that ‘the dates of appearance and rhythm of succ-
ession of the phases of dcvclo;;ment are étrictly correlated to temperature, humi-
dity and also to the lengths of day and night. He also points out, however, that it
is only the three phases, sprouting, earing and maturity, which are of great impor-
tance and interest in relation to planté’ adaptation to climatic conditions. Many
plant scientists believe that in the tropics, dny f)art of the year is a good enough
growing period provided the 'moisture Conditipna are adequately taken care of.
The present work can therefore be conducted in seasons other than those mentioned
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-above. It would also be of immense usefulness to extend. ‘these . studies to other
kinds of plants pamcu]arly the food- crops  . hzs would probably call for a proper
_system ofgrowth -measurement for indigenous’ p!ants.
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